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Resear ch foundations and prospects for ecological
self-control of Asian longhor ned beetle disasters

LI Cheng-Cheng®~ REN Li-Li' WANG Li-Xiang® PEI Jia-He'
ZONG Shi-Xiang® LUO You-Qing™"™"
(1. Beijing Key Laboratory for Forest Pest Control, Beijing Forestry University, Beijing 100083, China;
2. College of Plant Protection, Gansu Agricultural University, Gansu 730070, China)

Abstract Anoplophora glabripennis, commonly known as the Asian longhorned bestle, is a highly destructive wood-boring
pest that targets a wide range of broad-leaved trees, posing a severe threat to forestry. There are significant challenges to
controlling this pest. Native to northeastern Asia, A. glabripennis has now spread to multiple countries across Europe and
North America. In China, it spread to northwestern regions, such as Gansu and Xinjiang, in the early 21st century. Elaeagnus
angustifolia (the Russian olive), a native tree species in northwestern China, is highly attractive to adult A. glabripennis for
oviposition. However, Russian olive trees respond to the oviposition scars created by A. glabripennis by secreting copious
amounts of gum, thereby encapsulating and killing over 99% of larvae. This paper reviews current research on the use of E.
angustifolia as a natural trap to control A. glabripennis, focusing on the following key areas: (1) Recent progress in the
ecological control of herbivorous pests through the use of dead-end trap plants; (2) The efficacy of E. angustifolia in attracting
and controlling A. glabripennis; (3) Progress using E. angustifolia as a dead-end trap tree for the ecological self-regulation of
A. glabripennis; and (4) The strategies, technical pathways, and future prospects of using E. angustifolia for the ecological
self-regulation of damage caused by A. glabripennis.
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J6JE B K4 Anoplophora glabripennis, J&#
W H Coleoptera K4-F} Cerambycidae, &4 Ek K
RERNIE I o7 N5 e = O e 23 D/ 77N 1IN T N
WA ER 2 KRR, OGHE B R4 AR
W, BEE BRSE 18 Ad6SE KB 2 [, fdh 3
(1996) . BHuA| (2001) . [ (2003) | il
(2004) . =AM (2007) . £HH (2014) |
B (2015) | Hrifioe (2016 ) . il (2017)
S5, TR HE AL 1 E A, B E PR KK
yEPEE At ((Cavey et al., 1998; Cocquempot et al.,
2003; Hérard et al., 2006; Haack et al., 2010;
Sjiémanetal., 2014) . 7EFEN, SGH R KA
AFIARALEE (1) s A WHERED #, ALk B TTE
W RUETT . PHIGHT RO AL, Wk s M PG LB
FH & S5 ( 5N, 2004; T Hi°F, 2006; 754
MEAE, 2020) o HHET, FENLPEILHX, H55)
S ALPI RO IR B R A G F o T, DT
XPOGE B R R EFNAESHERE AR R, F2
BN ISRAGIE | EAREAR | WBBIG . k5= By
. EYPR S G I (A K, 2005; 18 5C
% FUBX 20 1, 2016; [ R X)) B 4, 2021;
Turgeon et al., 2022; Yan et al., 2022; Wang et al.,
2023) , TE—ERRE EAATE A = IR AR AT BR
S

YA PAIZEEDE (1999a) 42 Hi T #E b h
e At g & W Fh A VE45 Populus simoniix Populus
pyramidalis cv. %M Acer negundo A& #l
Salix matsudana SE/ESNIF M, B T iR
BB ERCRIE Y EOR 83812 A,
Z I G PR A G 5 T MRS R R A 0 AR A
PP, RIS TR 7 5 R A SR B i £ i 4 it
St A& K AR i i S 1 R A A, R4 i R
ARE, BEA AR HbsRi Rl 7 2 51 B0 X
A PP ARIN LSRR SR, FoAiaE
2 A LG Ailanthus altissima., 41 Robinia
pseudoacacia, 1 Fraxinus chinensis, f##"H
PR R RS P alba var. pyramidalis, DA TE
FHAEPE R 7 BRI AR, DL WA E S 75 PR R
R FCE SRR, IS RAFRCR QR %5,
2006) . BRI AIBESCR BE , HFHHR

— B = L, BIASEE B R KPR R
A, HFPIIREME LR, A sk He R
WU (8 07 FE% A R, 1991; 4% PR
2, 1999b; IR %5, 1999)
TELL 4558, Shelton Fil Nault (2004 ) 4
A T AEYIRN L ST Barbarea wulgaris 38U 5] 4h
R F HU/NEHE Plutella xylostella i U™ BRI F 4K 5
AL BRI S TR R R R ——
ZAMi% ( Dead-end trap plant ) . 3 F0J5 2F]
YIRR R IR 5 FNaE AR, sk B4t 17—
Fofr A A PR SE (BT I o S A R AR A )
( Trap cropping/plant ) F5&Rl L, #AEYX H bR
AR R 7 A M RIS i L AR A SRR 1 R KR
WHLES, FEBE “Kim” EkEE (B8
18,2004 ) . 2544 (1999) FIHIVE R4 (2003,
2009 ) TEA M B} Tiliaceae. 11125 8 Fl Cornaceae.
Pl Rosaceae. AT} Elaeagnaceae 1)
SRS B AR A A R R BB R E B R
A CEART (BRIEE ) B4, (XS HN
{EL AR A B E5 VB AR AN — B AR SCAE R BRI )
RGE VAR L BIFUET . R F R A 7D &
Elaeagnus angustifolia BE 1T =50 51D JE B2 R4
BORICE 1-3 4RAE A R . AR R A SR E SR
VA R PR R P A G i 2l O,
RETE 218 PN Ot 4 DA AR T ) 28 B3 e B 40
A, Bl 99%I1 L E ALK AR N RE SE AR I B o
A ECAE Y PR B, BRAS S A
H#EOUH B R4 K E(Li etal., 2024; #5555,
2024 ), 5 A Y AR, 75 4B ( Dead-end
trap tree) BEHEAFHM (Trap tree) 1=
LR, SR A SRR T H bR A R
A T AR ST R R e, [ PN A 0T 15
AR SERIATF SR S HEAR S A, R EL
WAOCE B RAET Mol b5 —AN15 R i 52
i, LA AR W B -G B 32 R A
I E R IF R, &R EXEE B R
A= R B AR AE IR AR A KAE T, AR LA
A A ST T AR TS A . ASCK R ELA
WA AH ISR, 48 a5 AL AN+
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AU E RINA . BRI STk,

1 BERSMNAFEREWMESHER
REFEHAFRER

AR TR L A rh, LT TR T

W |5 H, By 1k e B A AR SR A A H

() HEA b (AR I K, AR B ARVED) T2 1L

i, PAs/D 23 R AEY) ( Hokkanen, 1991) .

WA — IR A A, R EIR S | R

HofH B R e R A TR TE H B AR ALY
( Shelton and Nault, 2004 ) .

11 BREYERLEHBHERHFR

“BRUN L FF-/ Nl J& T A R S AR AE Y
— MBI ZE ], XA 455 (2015, 2020 ) Ff
MR L SF AR e oA e T A A k. A
R R e =Y, i g T IS &
AR L RIRE AL ARSI e HE
FHCIIRERLST . EFRAAME . Pra R e fr . PR5E
XTHTHCE S, LR AR A T AU Y
o HENAIR, BN LT T/ Nl (R i Ve 2 4%
RAEY TR F2EH, MIGRaUE W5 /N 27
T2 {55 ( Agerbirk et al., 2003; Lu et al., 2004;
FLEEAE, 2004) 5 [RIBHIERT, KM LT REER AR
FETE LA R SR 3 A ] /N3 ik 4y e BCRT 1) B
( Serizawa et al., 2001) . HutKLl, FHRAE
Vetiveria zizanioides/f /K fiiE Hi( —fL#E Chilo
suppressalis FlI kIR Sesamia inferens) (Y75 A%l
Yy, REGS A ROHEME SRR B8R, Sk
W) MAEF MR FORRESE AR T L (BRI R AE,
2007; SESE, 2017 ) o gl AR K &
955 2% AE I 52 B a8 A0 4% B 2R i Solanum
viarum %f#ii 4% 4t Helicoverpa armigera ( Gyawali
etal., 2021 ) , 23% Heleocharis dulcis X} f# i
Scirpophaga innotata ( Rajesh et al., 2021 ) %,
JHE Nicotiana tabacum i@ i3 FEFEHE W | Sk b 78
FFERMRS AR E Diaphorina citri ( #8554t
I ) HOREIEFERMEN (Zhengetal., 2023)

P AE Y 2 A0 3 H By i L A5 Y A
MM HET ES, BA SR ANAEE.

ARBEFIIAEE 5 Y, | PRI T S i B
W, BRI A AERS R, AL
RERS IR/ DRI B, ORZYPRE S5, I8
AT DABE IR 2R E R, Ak AE A r=
WIS (Luetal., 2019) .

12 1EWR IR A BRI G

DL A YA A 5T B B h e A R
B R BCEE B B, ) B AR 1 L R ) 2
FEA BN T EEM . HRit &8 30
T A8 0 b AR TR) 28 B4 X dL B i By 8 AR
( Fatouroset al., 2016 ) . tHYRERAIZIE B R
HUIEYLEAE (Hilker and Fatouros, 2016 ) , Jff it
PRI (Seino et al., 1996) . JE
( Petzold- Maxwell et al., 2011 ) &% B FEINIR
%€ (Fatouroset al., 2014 ) 2544 B b HEA TR A
Rt 2% K AR AT R PR DA XA I S5
U, AFEAEETE R H A O SRR T R B A o
WS ER—IE B4, R S Bt R e
FEMHTTR

13 HEHMSEHRN “BHE-REGEH” NEOTFR

WARTEY XA Y) 5 B B - R B
FUEE I ORI , HLEEEAR Z A0l A A TR
ABGE AW T e AR AR A 2V B s
P, I BT — 25 T H i 7 R e

( Schuman and Baldwin, 2016 ) ; Mifs M3 &
R T MAE IR USSR 4R R A AV BT, WAk
— ZR ) I 5 A T B e A A A W 1Y) e B
T hy ( Stuart, 2015 ) o A4 X AR B R LAY
55— 18 B £ 02 40 i R 3R T Y B =R ) A2 Ak

( Pattern recognition receptors, PRRs) , iR
B R B R I B 5 A G 4 F B 5

( Damage associated molecular patterns,
DAMPs) | i & R HAH 4 T8 ( Herbivore
associated molecular patterns, HAMPs ) K38 & 1

( Elicitors) Ty i A8 9 B 17 5 8 B F1— F 51
() SR B A S I, BIVRE B e B A G0 A5 =X f
& 0 9% ( HAMP-triggered immunity, HTI )

( Felton and Tumlinson, 2008; Erb et al., 2012;
Aljbory and Chen, 2018; De Bobadilla et al., 2022;
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Meenaet al., 2022 ) . —SbfE &P R R EERT LA
38 o B S RN - ( Effectors) $0iI AR
AW OHTH, IWmEMY L E®ERKSEAT
(Musser et al., 2002; &ifF#E5F, 2015)

FEMCIERN [, 7F FAEY 20T X R
S B AR SR, I S B R B 5 BB 4, iF
R PTE R B 2SO0 ) 4 N 1
L JC B %% W F ( Avirulence effectors, Av
effectors ) , L5 | & &N T 75 5 19 T0 05 2 B
( Effector-triggered immunity, ETI ) ( Hogenhout
and Bos, 2011) . HE &R SO LT 2R 5 X
FekiiE R 2R R B E ETI A FE
PER M EAE R — e e, XM i R H
SRR GKE R AR T AS, X5 B
AED- S AR 5 8 55 90 D DR FRAEL) EAE 1) 28 B A
H—— 2 IR ( Zig-zag model ) AHZELL ( Wang
etal., 2019) .

ARG LAARAE Wy B FLAE M AR A
FERTGE , N ARl U A DL AR DCIF5 R AR Y
RGFFERNET R 5], B A SCHLI Y &
Gt

2 DEFRAEBEXRFIRHIETH
R

i 30 4k, BEH A oufedk, JtiRRRF
AR IL I PG ILHABR I X, Ln5i S A1 H 7R 76 2E
JERAEHIDC, EIXSEHh X, SEJH R R A R MR A
fREFHL, TP AURA L

21 WEFIIEBEXRFHEBMRII

ZEEt (2001) FIFRIEEFIAE (2007 ) TSR
B, YRS RRAHERM RN S matsudana
FHAL, HAFEE KA s B F = IR R g . ot
JA B R AR i T A R R A5 R 5 R A
HIERE S e M), %A 3 TR A R P % 3 i
B RS ZEAE R, DA RS A IE Ah
FUE TN ZURE = 01 o 44§ 2 B AHA &5 F B A )
KA ZIRE =047 A B2 m (R & AE,
1999; Z=#t:, 2001; FELHE, 2003)

22 DEBHRREREXRFHPMYFEL R

VWA IE B R 4 % kb 788 3R A2 A
FEON, AR LR R B LR B R AR P AL
(BT, 2003; FrifEH]4E, 2007, [AlHfE €45, 2008;
HE R AE, 2009) o A SHEH IAETE HN 528 ¢
ARV B, RS HrEmF e .
# P. x hopeiensis S R AERT, XIE)E 2 R4
HA RBENEEIR. L8 RRFZIME, DA
PEZFE AR PRI A AR, SR T2 N,
IR R ALY s AR5, wIiRah d AR
P RS ZESOE (1] 1. A-E) (Li et al., 2024;
WA, 2024)

23 DERFERXBEXFHEETRENIED
REEXRE

UAFEHAOLE BRA MR BV, B/
BB MR EA TS FRANTE , SRR R A RO RLR
TR T EZIRER= 00 . e, TR 2
R Z2 M oA 0 JE A B2 T 21 OB IR 2 R 24 1Y) B
FIiEA AL, (HXSVAR B W R0, n] 4kek
FHHEOLE B RAHTHITETR . ZIR 57200, 5
BEART WM (B 2) .

3 DEREABFRHMESEERER
RY-gIBh = R E

31 BDESRBEXRFEEXRNHARER

XD ACSERR ) B SRR R A,
7 20 tH20 90 AFAR BTG w2k B S, (H IR
I EA—E AR, 4 HAAE A TR R4
WHHEAMRKESR, KEOEE (1995) {4 7
A HLIX ) 289 HeBhirpRkFE L, IF 4 JTRE 19
Foft SR B Ao 10 £ R B A R A= PR B, A
R AZ FRAAR (AL FE AR E R RIR Y 2
), BIJCUESIDhRE; oMol Bkl g iU Fh ok
PE R YDA T A AR o AHZ I 5
ORI A A5 1 (NS i . AP, RHiS
PR . R HUORAE ) 2251300, MELLE o
LA I T SRS, HANEAR P s IX (35 e rh
TR, REN, FORERK TR ) 22y, It
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B1 DERFEAEBERFZENEDERRIVETE

Fig. 1 Process of gum secretion and egg encapsulation in Elaeagnus angustifolia following oviposition by
Anoplophora glabripennis

A MR CF) AIgemezitg; B, Midy ( b)) U8 SEAZIRE 00 C. YA F T4 A1 ZIME S5 5
D. ZIMEAbiE A E. 2R P B BT R AR 01
A. Female A. glabripennis (bottom) biting the tree bark to create a scar; B. Female A. glabripennis (top) inserting its

ovipositor into the scar to lay eggs; C. Multiple scars and gum exudation on the main trunk of E. angustifolia; D.
Overflowing gum from a oviposition scar; E. A. glabripennis eggs encapsulated and killed within the scar by the gum.

JEAAE 190 ¥k, Frip MU ERIE (54E4 ) A
KiEAZIFEF=GE . Rk, wtRims, wAfk
B AR P R ROE TSR, A 27 =
PURFR, B R A, ARBRAESE (1997) 7E
JEIR B R A FhRE AR Tl S LT R (0 25 1 5T
e, BRI CEERRT (BB
AR T AR BRI 28 3R 4 Rl EoR)E
B RAGNAIAL, (YR AET . A5 $E 3R
FHBEFE I G A B4, N4 A T Al B A iy
S 24 8 K AR . ZREAE (1999) ZIEIHE 2
RATERR 345 bk 115 5 R =54l
N S I T N R 1Y AW = IR 327y o
Rt e R4S & . PRI AR, (E SeffFhaE
AR BT =R T, s O G A A, KRR

U K G AR AR N BET S, SEARCHEAS, X Se b
R B RS AR AR VR o (IR BIF T AR
MG AR R, FEAE S ZFEEN AR, ¥
RHXTEERE ST, S 5t Jf
X VAR 1) S5 FH M 2 1R T B o 3 A DRI ZE ok
(1999a) 42| G EMIEMFHIER, ErY “3
TGN AR L. BRomAE (1997 ) FIH
45 (2009) AT R BEARL . (N8R, 3%
G N S B G P NSO B o) [= B NG S = S 7
MG, FRZ B, TR T AR I A5
WF T3 BV A 5| R A 7= B B 5 i S ol A
2T VWEZICE B R NERTA A TR
N, AR AR AR R AL, LS AN
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Fig. 2 Interaction process between native Elaeagnus
angustifolia and invasive Anoplophora glabripennis
R O R, YT R A 2 AN TS
HIR WEGRBOOR W EGE R, KA AT 2R AL
T 200 L E R R K AR,
VAT ZIRE IR AR KR
The light blue circle represents the adult beetle attraction
phase, where E. angustifolia lures adult beetles to feed on
twigs; The dark blue circle represents the gum-secretion
phase, where beetles descend to the main branches to create
scars and oviposit; The red circle represents the
progeny-killing phase, where E. angustifolia secretes gum
into scars to encapsulate and kill A. glabripennis eggs.

ARSCARE A AR S5 T R IS8R 2R
RGP R A A | L VEYI R ZIH

TRAES AF E VR A5 7 T AT (X 552, 1999

s, 2001; ¥, 2003; FRiEFiLE, 2007; A
KA, 2008) |, REOLIE B RAAF EW R hTE
AR I Ba A Lol N 1 NG K1 L )
KR R A TR 1 E R R ek g
ERFR (2286, 2001, ZEHEDEAE, 2002; 3547 B
4, 2002) . HSLAERZEM5RE —F, 48R
BV R T8 B R A B — Bk s b el bi ik
Bl

32 BRAWESHMEEREEPRITHEEELL
E AR ( Dead-end trap tree) [ SRR

AR, S R ASOASE R [ SRR K ALY
— PRI % 3 SR B A SR . 75 AR S AR
TR DIRE, T [RGB R A S R E
RIF & BREE o TEARIEDGE B R 4RI F I Z
GHERHEB AR T, A SROALR AT A
SR KRB T BRI R B TR o 232 35 7%
FERAR, B TCIEEERE ST, BRI BT A
—MAZE, HICEAERE ) By A AR 2 A
Fift o ASSCHE B PR R BRI AOLE B R4
FPTHEEHITE, IHedl T ome S MR E R
(E3) , ¥otE B RETFRMIT IR

(1) dEFHFMAD ( Non-host species) : K4
JLTPEGE AT . AR,

(2) PitEWFh ( Resistant species) : K4-HL
B R R R AR B A A B
ZRFhE B B AR R B AR #i R KOG
BERAWAHXTRE ST, Br s 2 23 by S poms F R
TRBTA Tl

(3) AU ( Susceptible species) : K4
HEHTE . AP 0 ERF, B2
A B R AR R TR F BRI AR E A
KA B BT BE T, 8% RS &8 537 e St A
IR Aol

(4) FEARF ( Dead-end trap species) : K
AHA H7E, HAAULT A AR B W
BTl

AT RS A R PR BRI AT EE , A SRR
JIZR KR LIAFEAROR R IR I RE , X P 215
AR L EE (B 4) o RIBERR R
TEAEVESR . B TR . AR BRI ROTE A 1
Mo HEAEROETIREIMBIC HARRKEE TS,
A B R B b B R AR RSO (AR
. /NESA . . P. x xiache var. gansuensis,
S S0 ) S, TEMRG TR AR X SR R R
PRAF HARB R, TR dOR s 25 5 | R A R
FFR B2 FAL 22 B IR HOR S it 2% K g B 10 K
A5 ABUER A BB 2R RSB E R R A, )i
AIREMG R R O, AR iR 2E, 2 N ER
JERAR, HERIFFRPUERFD (At/E B2 R4
B A& B RCAE IR R R . Wdels . B
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Fig. 3 Functional niches and resistance levels of different tree species against Anoplophora glabripennis

() \
=EIEMER BARKRFR
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WFEREIMRERE, HTRRE
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If there is no attracting ability or
low attracting ability, it can be

WA ®RGE, TEARK
T—RIEES, THENEEN
It can be used as a trap tree if there is
only high efficiency of induction

without natural killing ability regarded as a highly resistant tree
B34 )8 It Other properties
EA R 5 TR AR RROER
Strong adaptability Easy cultivation Low cost Sustained effects

B4 FREHNARLERENETRARESEY
Fig. 4 Essential and optimal attributes of dead-end trap trees
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H#% P. tomentosa) . 1M—MAS AREZf6E
B R Al 77 ARl (AnD6 I8 B2 KA B s i A A 2
BCAR AR R S L JRR ), WA A BB R
T S 25 R it — e Rk sy A Ak e R T [
X H AR A R OC B R EH

A BTG JE B K A B A 5 Z R 5 ] A
FHFNXF X B0 F07 905 &)y L 2R v a8 4 R T g
TSN 737 S A O - O 2 O W N L €SI N AV
(AR X, i FE R ST SR 200, I HA [
AAES), P EVGIL X A E A R, B
AR B TR RRR S . RN, ZE R
4R E JE U R ATCI AR, R HrE K
X R B AU

4 EXEBEVNHRARARRE

VAR AOCH R R ol B —
AL A BRI R R AR T IR SE], LU ILTY
A IRABISE o

41 DERFERKBEXRFHIEREF =N,
RBRFFrEEHMSEEERNEYE

H i & VD A5 ARG JE B R A 4 1 L IX
P EP X, FEEDREER . HON . TREAA
ST AR, B VR A A3 A X RO B R ARG
AIX (CABI and EPPO, 2014) , BIAfZH EAE
Yo't JE B KA T AR R A LA 5%
PR S o NFF R FAE P AR S A5 DX £
%R, EARXADLE B RA5 A A
VDA [ A BB HE ST A A I AL, TR AR PR IE
AR RFIR G R

FEOGJE B R A ZI = e # v, nTREUR VD
B WA SN AT oA -, e B R
A= T s AET AR e SIS 2] — A 2 375 ) K R 1Y)
ZIRl . X —A7 R, DGR B R AR 2 1 B LK
Pifh . B R T (BN T ) iR
AT R G RSV B A N o R 2 5
Jo, WERL AR B, 7 IR ERAS A ZIRE , 7R
RS AR BB Z MRS HIE BN E” J5,
oA XA, R BRI
B, 7= 00 5 W b B & T (BN
T ) B AR W el T BB R AF AT ) B A )

N o — 8 EL N B B OBV & e LR AR
J7 T A AR KA RIS, 41140 Volicitin Fi1 Cacliferin
ST B B v DL R M P B AR s ( Arce
et al., 2021; Jones et al., 2022 ) .

FI I Al 2 MR R 435 T,
PN NG BB L L B Y e o o R B e S O AW
Y- R AR ELAVE L REE AL AT SO, RERE N
VA A EOLE B R A E A ES KR

42 AREREDFEIFRWHMER, ZE
EXARXBERFRENHRE

T T HUPEA FRORT SR A S AR D S B
BotE, RBEVAESAELERERFRENER, &
A EBWER AR R ERTH, HasIE 5%
(2024 ) 33 X 8 FE PG AL b X £ 05 2 Hh R A
B, TEBF PRI RN AR SRR AR R, 52 4 RS S B
IR B RA A BUREUR , IH8E i T HiERFh S
BARF VDA B A BRECRL LB 7R RS 2 AR
RIREARMO , TS EA DA, IR gt
B FRAETEAE L, S e B R AR kA
(PREREESE, 2023)

43 HIEMEXEAREE. NEDRE, LHEE
BRI FESHEXRBEXRFRENITEL

PATPAGE R CE BRI AR AR
G B C AR YDA T T S 91 R 252 R 2 il
FEJCIA B RAAZS A PR bR ofE, W i
MRV A A2 A FOCIH B IR AR SRmS | BoAE
B A URBICR P S5 S R P AR 2K . [
i, AR, AR SRR B R A AR
TR FR YT, WL A TR, FEoR
BEJI T H R, OB YDA A T LS e LAY A
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