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Current status of prevention and control strategies for Tuta absoluta
in China and prospects for future research
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Abstract Tuta absoluta (Lepidoptera: Gelechiidae) is a globally destructive, invasive pest of Solanaceae crops that poses a
severe threat to China's tomato industry and ecological security since 2017. Taking an integrated pest management perspective,
this article systematically reviews the current status of research on four key strategies for the control of 7. absoluta in China;
ecological regulation techniques, physicochemical trapping and control techniques, biological control techniques, and
chemical control techniques. Future directions for technological innovation in pest control are discussed with the aim of
providing a reference for optimizing integrated pest management strategies.
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DX & A -4 [ P A BRLVRRAE, BEEE R 5
()27 EAEY (i, AT ) 57 S XGRS
S HALAR I B AL

Fehmig g B DU AR AR (1) FE
Y PG, WREEAKR . B, . M
BOREHIT 40 RAEY . Hob, B8R
BHEY , I HAWGRMEIR J1( Biondi et al., 2018 );
(2) BHKVmr . MR —AEn] A Z IR RAT
Jo, FMEFEEREL 260 ki, HE WA 350 K
( Desneux et al., 2010) ; (3) ¥ HEHE P,
AELJ 800 km Y E & A= RS B Desneux et al.,
2010) ; (4) IENREST 9. PITEF AR EE AR
KR E . D5 8 AT R 4 2L ER
A, W, MELUR L, [, 4hihis B
BN | RS AR A i BT A FE SR
kA, U RT 7R B b3 5, 7E 1.000-3 500 m
B R 251 T 0] A A7 AT ( Biondi et al.,
2018) ; (5) HAESHE, FMEMHIRGE LKL
10-12 18, HAARE SEE R IEACHE, &
FEOLR, B9, g, . AR & A (Biondi
et al., 2018) o AT UL, FRonives ot moxss 3k Al AR
PR LT T R, JCHOR XA . B A
o BT, RRAFE T 2023 4 11 ¥ H
FIA —ZRAEYIE R E 458k ) (A N RILF
FE ML AR, 2023 ), MR, T E L WD T
PALIEYE | AR BTG A O TH Y B R AR B
RIER , 7830 X By s e 3 (PR AL 5, 2025 ).
EPRIZ B ik . 25 I SRR, B4 X
ATHAEAEAE 2 (3 BRI 8 2 KU o FEAAR 2 0 75 5%
T, iR ARG PR St e, AZRIA ]
A IR AT RS A PR RN S, R
Airelrge g, B, ASOM Y B3R E A g
B o BRRIEA T EE , R Ge e gh T HA S
AR BHIFEEA . EYBHRE AR PG
BARBRIR, T AR AR T
JEER, DI AHSER 8 TAEM T RS2

1 AEFEEEAR

1.1 HHEMIGE SN A
FEL 4 A 30 10 T A 3 1 o R v 2 T T A

T A T R I AR B E R RE T (R A,
2023 ) . A ERABOIEALA R, IR
H BBk, SCBLE RO RREHR B, A X
Y HLFRAE Y 14 ATk s AR 2Rk L HUl
FEBCRPUE A KRBT 2 B, BBl T %3
ANELJE A PEBR I S A (R AR . R A
IR ) XA IR BT (SRR <20% ),
M4 . A . KL 716 258 Ml 28 M Fh (B
mE L R IRJR ) MR E R (R R
>T70% ), Joi 75 B2 BRI 45 b T 436 )
SR (XA BEAE, 2025) o Tk A
T B B AP Ol e A B A2 b A B Ak
ARG, &y s e g B A R 1 0 s AR Y
FEAn I TS DU T o A AR A
(RN BB (B A, 2023 ) o B UGS
(1 U T RE 21 S RE BT HUER (1 1Y) 8 ek
FEA R R, AR S AR i R nl B B
T80 5 0% AR GBS, A A F 4 R R
( McKenzie et al., 2002 ) . /K FHIM4EE &2
S PR UFAE 9 3 5 A VR FH A A B 1) o
B, BUHCA T RO FR B A RAIE S 1R A AT AT
W Sk PR SE K EE Wi R =00 ( Banu
and Yadav, 2022 ) .

1.2 {EMMESEATR

[/ 5 e VR Al A= A B i i 22
RSy, WX E Y R ZE R T B A
Mkt Rete o R IEAEY A S hi R EL S, A
R AR AR S R G Y [A] I S8 L3 IR AR B
TEXT &N Solanum lycopersicum . i Solanum
melongena . ¥)I\ Cucumis sativus . %> Spinacia
oleracea ., Kii Allium sativum 5 9 Fp a5 FAEHYHE
78 FRE PR e A B, 6 750 v P gl s 2 e 0 A
I i B E 1< =07 V= N2 S T P e
Coriandrum sativum . H#{ Capsicum annuum . i
3% Brassica rapa RN EreppaEiel, R0
KE DAY 20 2 ARG LA 78
F A Allium ascalonicum . RrFIEE LAS=81
BT HAT M AR FIREY) BRI, 2
G R, FEAE R A R A SR



24 WA - ]t By 42 SRS S BLAR 5 R - 287 -

WU TR E S e SR 2, Al n] 25 FER F i v
WRANTEDE S | B 2N L = B i 7 L g S I
VENRaRERE ), E— 20 SRR S s L L oA ST 3
Xof e o TR I 0 ) A A R A B g L & AR R
(0TS, 2024a) o

1.3 IhgetEHIRiEs

HTF “Push-pull” TR B&-A FFI AL 0I5 T
FEAR T AT Ok S AR R R IR B
F18) — 0T R AT o 0 A 0 S DL IR s A % 2 i
VO Pt i N Ay e IR RGCR K A A
Plectranthus tomentosa F k% & Rosmarinus
officinalis ¥XF F i vEs 1% il e A &)y H EL A T 0K
ETE M, R 30 S B 32 A EA 41 ) e 7 B
EAl . I R R 2D T i
YISy, IR EE (0.01 g-mL ") AR 0K
E SRR L, T AT R R IR AL A RN SE A &)y 1R
I, BEIRZ T BAE R T & 9Kk 1 v B
( 5755, 2024; Sun et al., 2024 ),

2 EYIBFAEAR

21 RYERREF®RNATHNERBERA
FIREY A A o A PR ek B RO

A B AR o), TR AR 25 R, PR AR

WA A AR R R L A RS ek

B EEAEN, R 2 (0 ] R B K R %
OHEARTFEL (Rl 25,2024) . NE 1 ATEH,
A 5 1A i R ECR IR, TR ER
FO IR R AR R . R Bk
FH o ey A AR PR RO R 32 B SRR i
Trichogramma spp.. = Fg . W7 | B35 i iE
PREF IR Z , L s R % . RECEAy I,
FELUMEL I E, ORIRE . BT /NME%
Orius similis TR /NEWE Orius sauteri 75 H/HL
B AT IO o A B RO 4 B R RE
IrF 20.83-454.55 S 2 [A], A A S AR I BE
TR E WSS G | RS ) H SR A 11
T REAR A 25 AF AR P R EOGS DI %) 25 A BE
0 0.33-83.3 RAGE, ZRML/NERE R J7/MEE
XiF B A B BE ST 7E 61.14-100.00 K722 [a] 7 & HY
IR B AT M 1) RO T, B bR
Z | FEERRIR ., EFERETTAER A, XOAFITR
Tl EL B BIa B T B 1 RS YRR
TN 5 T8I 3840k 20 i HIR 0 114 2 £ e
PEMY, Ve B SRR Trichogramma chilonis
Rl AR RS . ORI S
PEH B R B R IR R R, 60 J7k/hm’
() B BB AR 76% 0 HE— 98 B, Bk
AU . 255 R Ml B 4 8O o AR T BRUCRE T ( Bk
44% ), TE5 1 KRG 4 ROPIRA R 30 71
Sk/hm?®, BFAL TR T ZE 60% ;i PR UK 45 B ik

®1 RESFMEHESTEEMBEIERBREME

Table 1 Species of parasitic and predatory natural enemies of Tuta absoluta in China

AL AT ERE
PN IR — e Chki/k)
%ﬁ: Stage of %ﬁ&ﬂé{ﬁ %E*/]‘Hi/u Parasitic/ %%j{ﬁk
. . Stage of target
Species natural Source of natural enemies ost predatory References
enemies p capacity
(grains/ind.)
PNV B Adult =R Kunming, Yunnan 5 Egg 100.000 3% 1E#E5E, 2022
Orius similis WH Adult = EFER I Kunming, Yunnan 1 #% 1st instar 20.833
AR/ NAE HE AR TE R b9 Egg 64.103  FHihH 4%, 2023
Orius sauteri Female adult Jinan, Shandong
Tofi S IR Ui Egg 61.140
Male adult Jinan, Shandong
INTENE - MR, WL, i, £ - - HEETF AR, 2024
Orius sp. Kunming, Lijiang, = Wenshan,

Honghe, Yunnan
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£53% 1 (Table 1 continued)
A AR RE S
KRB b Chi/k)
Yiwh Stage of KOk IR Stfﬂj];ﬁ;\ ot Parasitic/ EZ PN
Species natur.al Source of natural enemies & pest g predatory References
enemies capacity
(grains/ind.)
IR/ NS - P TR R A T A RN - - KRS, 2024

Orius agilis

"
15 0%
Picromerus lewisi

9%

Arma chinensis

HHH %

Nesidiocoris tenuis

HhAERORTE 1%
Campylomma chinensis
PRBEAR S 1
Sphedanolestes
impressicollis

IRHR i< i
Geocoris pallidipennnis

CEREayEL e

Pirates atromaculatus

SR

Harmonia axyridis

ERE

Propylaea japonica

Z 5Bl

Hippodamia variegata

4 % 4th instar

5 % 5th instar
5 #% 5th instar
5 #% 5th instar
HE 1
Female adult
T il

Male adult

5 #% 5th instar
5 #% 5th instar

5 #% Sth instar

4 {% 4th instar
4 % 4th instar

4 % 4th instar
4 % 4th instar

B H Adult

B Adult
B Adult

3% Kunming, Lijiang, Wenshan,

Honghe, Qujing, Yunnan
nHEY

Kunming, Yunnan
275 B Kunming, Yunnan

7 BB Kunming, Yunnan
7 BB Kunming, Yunnan
7 # EL B Kunming, Yunnan

7 EL B Kunming, Yunnan

VR HF IR Jiyuan, Henan
TR UR Jiyuan, Henan
TR HF IR Jiyuan, Henan

mMEER. W, B M,

BRYE, R, EH . 3l

Yuxi, Zhaotong, Kunming, Chuxiong,
Wenshan,

Lijiang, Dali,

Yunnan

= & Yuxi, Yunnan

Puer,

= & Yuxi, Yunnan

Pay b o SEARC]
Chuxiong, Honghe, Yunnan

S FZLI Honghe, Yunnan

7 EL B Kunming, Yunnan
=75 BB Kunming, Yunnan

=~ EH .. % Kunming, Puer,

Yunnan

= F5 BB Kunming, Yunnan
275 B Kunming, Yunnan
= F R Qujing, Yunnan
BHEEDTT Yining, Xinjiang

BHEEDTT Yining, Xinjiang
BHEEDTT Yining, Xinjiang

4 % 4th instar

2 #% 2nd instar
3 i 3rd instar
4 J% 4th instar
4 #% 4th instar

4 {% 4th instar

2 {#% 2nd instar
3 # 3rd instar
4 {% 4th instar

1 # 1st instar
2 i#% 2nd instar

1 % 1st instar
2 i#% 2nd instar

1 #% 1st instar

2 {#% 2nd instar
3 # 3rd instar

33.330

142.860
66.670
43.480
33.330

21.740

126.580
93.460
43.290

147.060
140.850

333.330
149.250

454.550

161.290
81.970

WA, 2023

% 1, 2024

HRHZFAE, 2024

RSN A, 2024

RS, 2024

HRHIFAE, 2024

HRHZFAE, 2024

MEERESE, 2022

SRR IY A, 2024

MRS, 2022

RS, 2024

SE/- S RNED VI
AR, 2024
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43R 1 (Table 1 continued)
A ERET)
KRB = s ChRisk)
W Stage of KK Wi e B
. . Stage of target
Species natural Source of natural enemies est predatory References
enemies P capacity
(grains/ind.)
LR - ~EERM. L, EE L Sl - - SRAEZF AR, 2024
Coccinella il 3% Kunming, Lijiang, Puer,
septempunctata Wenshan, Qujing, Yunnan
25 15 - 77 %5 Qujing, Yunnan - - TKEETT AR, 2024
Oenopia sauzeti
KK (B ik - sHEEE. K#E - - TRHIYAE, 2024
Araneus ventricosus Yuxi, Dali, Yunnan
TR Lysiteles sp. - 7P £ Yuxi, Yunnan - - TR IR A, 2024
2 ) B Wk - nEE. M - - HREETF AR, 2024

Oxyopes birmanicus
T[]/ R AR

Hylyphantes graminicola

BRI
Enoplognatha caricis

GBS

Larinioides cornuta

EVEIRA@ AN

Pardosa pseudoannulata

SRALI

Pardosa astrigera
F L1 Ik
Thomisus labefactus
ARHBUN R

Oxyopes ventricosus
BT B ek

Neoscona vigilans

ZN 8o gk

Phylloneta impressa

HiT HA7 P

Tetragnatha praedonia

I FE 1 i

Tetragnatha shikokiana

HETI 1
Tetragnatha nitens
IERGHEE |
Tetragnatha extensa
BREs T

Nephila clavate

B M4

Labidura riparia

Yuxi, Zhaotong, Yunnan

7 i A3 Zhaotong, Yunnan
Z~Fi# Zhaotong, Yunnan
Z~Fii# Zhaotong, Yunnan
SRIRTL . KRB, il
Lijiang, Dali, Qujing, Yunnan
2 K3 Dali, Yunnan

2 K3 Dali, Yunnan
mEARE

Dali, Qujing, Yunnan

= EH Qujing, Yunnan
Zsm YT Lijiang, Yunnan
sMEER. HiE

Yuxi, Zhaotong, Yunnan

2 M3l Zhaotong, Yunnan
7 i A3 Zhaotong, Yunnan
7 i A3 Zhaotong, Yunnan

ZFIARYL Lijiang, Yunnan

Z~FZLI Honghe, Yunnan

kST, 2024

HHIF A, 2024

HHIFAE, 2024

aREESRAE, 2024

RN A, 2024

RN A, 2024

HREETF AR, 2024

HRHZFAE, 2024

aRRESFAE, 2024

RSN A, 2024

RSN A, 2024

RS, 2024

RS, 2024

HHIFAE, 2024

HHIFAE, 2024
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%53 1 (Table 1 continued)

AR R
KRB = ik )
ooy HEFR LS . \
I Stage of KA Stage of target Parasitic/ SEIH.
Species natural Source of natural enemies g est & predatory References
enemies p capacity
(grains/ind.)
A - 4137 Honghe, Yunnan - PR ZREE 2024
Cicindela chinensis
4 BB - Z B % Qujing, Yunnan - TREESS 45, 2024
Calosoma chinense
KIL=FMALH - “RARHL, 3l - TKEETTAE, 2024
Trigonotoma lewisii Dali, Wenshan, Yunnan
F KRR BHL Adult  VREFHFIR Jiyuan, Henan Bl Egg 83.333  ¥IEMES, 2024
Trichogramma ostriniae ACH Adult  ILZR¥5 RS Jinan, Shandong 1 Egg 10.800%  fRe =4, 2023
B R MR e ACHC Adult VARG HFUR Jiyuan, Henan 1 Egg 41.667  PIFMES, 2024
Trichogramma chilonis il Adult 11757 Jinan, Shandong b Egg 16.930*  fLIEEESE 2023
TN HUAR AR e H Adult  JARGEFIR Jiyuan, Henan B Egg 35.714  FEIEMESE, 2024
Trichogramma . 8 . \ g o A
dendroé;imi M Adult U4 BFRS Jinan, Shandong B Egg 0.330*  fRHEEE%E 2023
I SR AR AR e AR Adult  BEEREE AL Yili, Xinjiang bl Egg 27.900%  AFFEAE 2023
Trichogramma pintoi
TG R e 8 Adult  IIZRPF R4 Jinan, Shandong bl Egg 2.300%  Lieral., 2024
Trichogramma
japonicum
BN o W Adult  ¥FR§E 1 Haikou, Hainan 1 % 1st instar 16.500 Wang et al., 2024
]](\(/)icr)ncjzgsochans A Adult  HEFE§E D Haikou, Hainan 2 #% 2nd instar 3.900
A Adult  EFE§E D Haikou, Hainan 3 % 3rd instar 0.900
A H Adult  EE§¥E O Haikou, Hainan 4 {% 4th instar 0.100
PR R b - = F E& Yuxi, Yunnan - FREEISAE 2024
Eristalis cerealis
PR B b - 274 M1 %5 Qujing, Yunnan - FREEISAE 2024
Epistrphe balteata
ANy U - =B K& Yuxi, Yunnan - R ZNEE 2024

Chrysotoxum sp.

FP R GB/T 8170-2008 AU MNIGE — (R B =0/ VB, 3% 4-R 7 [l * N SEPRar b one, —FRmTHCFE R

FLERE T LABE AR A I B RLECR R 5 SRR DA i 4 AR OR

Data in the table have been uniformly rounded to three decimal places according to the rounding rules of GB/T 8170-2008.
The same applies to Table 4-Table 7. * indicates the actual number of parasitized eggs, and — indicates no relevant
information. Parasitism capacity is expressed as the number of eggs parasitized, and predation capacity as the number of

larvae consumed.

60 J7J/hm? BBk (61% ) 52 LB EE T 4
BHENAGHER, WD PRSI 30 Jik/
hm? e A 5EmS (Lier al., 2024)

22 BRHRREMEDEEZE
MR 2 W, H TR SRR IE ) 7 A

- 1 B T AR W B R Dy T TR
Steinernema spp. .7/ MTLH Heterorhabditis spp.
M= 4 AT Bacillus thuringiensis . H1 R Zk
ORISR/ N R T DAy BRI Dy #E AR B A
B LS i PR P BOE RN R, T a s
ZFUATIE GO33A X 7 i T I 1k B A BOAE AL
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Table 2 Species of entomopathogens of Tuta absoluta in China

Wy bR W7 2% A TET% (%) 275 3R
Species Stage of target pest Assay condition ~ Mortality (%) References
INBIRHTCER B Al 20, 4% W VIR Petri dish ~ 81.2-100.0 S0 FH 4, 2024b
Steinernema carpocapsae All ~ 2nd instar, 4th instar larva, and
pupa
20 4k, I M H Leaf 95.0-100.0  FRICFHEE, 2024b
2nd instar, 4th instar larva, and
pupa
KRB R il X-7 20, 485 IF K531 Petri dish 70.1-100.0 BT L, 2024b
Steinernema longicaudum X-7 2nd instar, 4th instar larva, and
pupa
205, 4 ¥, I Leaf 95.0-100.0 BT, 2024b
2nd instar, 4th instar larva, and
pupa
SO T IR L SN 20 4k I B FRI0 Petri dish ~ 68.8-100.0  ZH 305545, 2024b
Steinernema feltiae SN 2nd instar, 4th instar larva, and
pupa
208, 4%, I i Leaf 95.0-100.0 HC T, 2024b
2nd instar, 4th instar larva, and
pupa
S/ L HO6 20 4k I BS SR Petri dish ~ 62.5-100.0  ZE3CFHZE, 2024b
Heterorhabditis bacteriophora 2nd instar, 4th instar larva, and
HO06 pupa
245 4. I A Leaf 95.0-100.0 T, 2024b
2nd instar, 4th instar larva, and
pupa
E[ B /TR L LN2 208, 408, U BiJRIM Petri dish ~ 52.1-100.0  5E3CFH45, 2024b
Heterorhabditis indica LN2 2nd instar, 4th instar larva, and
pupa
295, 40 N A Leaf 95.0-100.0  FEIFHFE, 2024
2nd instar, 4th instar larva, and
pupa
I A AT GO33A il Egg - F Leaf <25.0 TKAEZF AR, 20200
Bacillus thuringiensis GO33A e .
GCIHUS TRUringlensis Ul Egg 1= Greenhouse 1.7 TREEITAF, 20200
1-2 #% 1st-2nd instar M F Leaf >95.0 TREEIT A, 20200
1 # 1st instar 5% Greenhouse 89.1-100.0 TRHIY4, 20200
2 % 2nd instar % Greenhouse  98.0-100.0  FKHE:ZF4E, 20200
3 #% 3rd instar " Leaf >90.0 TREESTAE, 20200
4 % 4th instar - Fr Leaf >90.0 TKAESTAE, 20200

K EUEE GB/T 8170-2008 K& 29 U GE— 4 B — /i, 3% 3 [l
Data in the table have been uniformly rounded to one decimal place according to the rounding rules of GB/T 8170-2008. The

same applies to Table 3.

1.7%-25.0%, [HIHXF4h A EFERE L 90% LA
o BHAEY, FEXEAE R R R R YA

KHWFFERARE b T 5 A EOOE R I 5 AL 28 Bl
b R TR E I S A B WNIR A% M S PN
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WS R X5 R R THE 3 Fh. LA EMBCR SN, i Frm

3 BEFEEAR

3.1 HEBRFHRER

L P15 B 2R fh S — e ) 5 ot
HRAAR S S DA R I B AL ) I, T2 R 5 | )
Toft 140 S A A 8 47 52 T DA 5 I HE 4037 I AR AT
55 o HAT R SR IRBE AT . L — PR SRR
FEAR A= 7= ey FH A R S O | AR
St Bag, R B BIE AR
W YT IR GG, H EBUS B AL

T i VR I i S8 LA T Ol SRR B R R A
RIS e = 2 R A e R (16:00-
11:00, 7:00 SAUE(E ), FI43ZHEE 10.4 K ( Desneux
etal.,2010) o Wi HE A BECEAS B R WG| iE
H T A R -3 -85 - 11 -+ DU Bk =45 2 R TR
Bl 0 R R -3- -8+ DUk — M SRR, —
FEl#E 100 : 2-100 : 12 Z[6]( Hickel et al., 1992;
Attygalle et al., 1996; KJ}4E, 2024 ) o RS TS
BREZE R RFFAIE, AFRRE ZF 5
R 22 5l eI s R 5 R
WRHE B A BRA R CRAR: T ), H5
PR EYHEARGRAR (FfK: FHPE). It
FOAOERHE A BRA R CRFR: AKIERHE ), HhE
BleEpeshmtoe e (k. shfr ) 4 R
BRCR K, 75 5% RN A R B

x3 KEFMEMHEFHREE,

VO TEINAEIIL T R R A% 2 [] Al (eSS
4% 2020a) o
N oY e I VAR L7 % i s = A R

fLE 7 I PR R BRSSO B2
HF (£ 3). WFRMIEAR, ANFEBEFTE
Was RIEMERM A ZR (RFHESE, 2007,
AR - B AR RITAR, 2018; TRFEZFSE, 2021 ) o Tl
HAWFIT B0, i v k) & A D R RN
AT . EAMTH B WL (Cocco eal,
2012) , XA A D AR CR R
TR, TR L AR A B AN A IR IR 20 & B,
RO AFH SRR R MR Z b 2
R OBHAREOR R 2 ( FHMSE, 2024) .

WA S S A AR SO U B R
PR UIFH I . WFTE A B, i v i ik e HLUH 7 2
FHYE)Z F s (Megido et al., 2013 ) , {H
P ) 08 5% 3 B JHG EL AT 70 8 SR H R s B 1) > 1
CIRAEESFAE, 2021) , DIHCR 5 a8 7R T b
TAAL A ) T4 . H R A R, 38 KU b A
VIR G E R o, AR R R
CIRE A, 2022) o VB3 R R 4 X e 11 2%
FERGE, H R r KA B THE R RS
W 25 b, eSS . bt . LT
g KRORKGMIFEMRCRES . Kk, %
Wt Rl B S A 8 A R, v R R T O
R -

B, BE. CEXNFHURNZIG

Table 3 Effects of trap types, colors, heights, and locations on the capture efficacy of Tuta absoluta in China

R 5 \,—LZ%\, . ‘ iﬂ&jﬁ%%{;& = E Ly ‘ s
PURAEDH gy gy ” RRAIE (O s etorg
Trap deployment . . . (d) Trap Cumulative moth .
Trap attribute dimensions i . References =~ Recommendation
parameters duration (d) capture (ind.)
Bifs Color  Fi{% White 61 1072.7 HRHZFAE, 2021

{4 Yellow 2065.8

25 {4, Green 1998.3

# (% Blue 25483 vV

Fi 6 White 41 47.4 WL AE, 2022

0, Yellow 30.9

2%, Green 59.7

¥ {5 Blue 65.4 vV
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43R 3 (Table 3 continued)

FHBARSH gy FHRH BB 5 sy s
Trap deployment Trap attribute dimensions (d ) Trap Cumulatw? moth References =~ Recommendation
parameters duration (d) capture (ind.)
P Color  MA(f Black 12 171.6 TR, 2024 vV
£1{% Red 141.0
41 8 Rose red 74.4
i (% Blue 57.0
Wit Yellow 28.8
£}, Green 22.8
¥y Pink 15.0
1 {5 White 10.2
¥ Height  0cm 37 332.2 TREEIYAE, 2021 vV
0-20 cm 94.2
60-80 cm 12.4
120-140 cm 9.2
180-200 cm 7.4
40-60 cm 39 125.1 WRELY 5, 2022 vV
90-110 cm 96.1
140-160 cm 65.1
0 cm 12 200.3 FHEAE, 2024 vV
50 cm 103.3
100 cm 55.0
150 cm 29.5
200 cm 16.0
250 cm 13.5
300 cm 15.0
VIR0 3K 4 At the ventilation outlet 35 103.0 WRELPAF, 2022 vV
Location B R A 14
Away from the ventilation outlet
i A 0 Entrance and exit 66.6
S AR Blue sticky trap 18 75.5 B 5EAE, 2023
TP Pe g (L% 26 cm) 18 s
Small blue tub (diameter: 26 cm)
Wi AR Blue sticky trap 23 172.5
KL (1042 30 em) 23 2562 v

Large red tub (diameter: 30 cm)

s SRR A AL R RS A 2 2
32 EEAEREAR
® HAT R AR E R AR NS . BT, B
T VAR BT A R ORI ZE T i A I b TS I B, ) 2 T
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FIERYIMEFERIESE (N8, 2024) o KEE
WK . BB L B AR A SR A A B Rl
HRIFGE AN, AR XS 3R 2 AR, S5
R (SPNE, 2024 ) o i fid o R A SO ik
55 Y IR PE I . P E e e R B K
DRI BE ) 9 FiE B A . 4 FhETHE AR
R 11 MEREERELYHITINE, &
MM . OTREER . R OHR . IRy, ARH
i £ TG R 7K A B VTR ot 2 7t s P 0 ol o LA 1
BABIEER, Balglifmd=om, K, 2K
iR £, TG R 58 I ELA T R LR 5 1B 50 i RV
( GINEEEE, 2024 ) , R ATE IR A = 5
(IBIE 2 B 58 T I S 3 At

3.3 WEMERBREAR

3 e N A A B 5 e B T T A A
Wy it A L R ) e T 1 B R A T R R AR
FAE R R R BRIk AT
BH B R BRI SRR w3 AT 1%
4%, Bt AEREG AT 2N s
FEE, 14 H By 5 0 4 23 R R 4 A e e ih v 4
A6 U0 RIS B T 2 gt vk v e %) BELBR KA 19.35%-
39.10%, [ HL R0 b B X il () 52 3 4 0o} HR KK
8.38%. [IHAHTEE AL AR R, iz E
255 U T i 0 R g R R v ARG (T =
JIAE, 2022) o FEWIZRVBE AR A AR 29 A0 X i)
5T & R, B HUP AT KR R I 2= PR 26 A i -
4 R R A e RO R B T 238, A [ 08 i D )
BB RN T 71.19%-95.65% ( 225, 2025 ), A
U, SR FH Bl H o 47 28R LR AR MR Sk BRI e 11 28
T A A e T I i 8 s X B R )

34 XFREAR

A R AR R E A R B R R R
TR 25 B2 W IR 977 47 96 B %) o S AR A i
YOTERA IR, a6 RA SRS, e
Z RPN H ) W 5 B 4 iz v e
25 T R HE AN [R5 50 X602 Al v P i 1Y)
AR A, BRI & 2K IR A 380,
405, 425, 460 1 445 nm, A 0 R &
L 84% LA b (A A 347 A 460 B e ey (kA 25 5

2022) . ZEAIAK, 380 nm FUEAMEBTISUR
A, AMAREA RBEARFEACHU R R, A RE W%
FEAR T —AC s 1 3650, 5 — 7R 1L AR B pE kA 7 1% [+
KW R L, AT ik %t 380-385 . 410-420 .
390-395. 430-435. 420-425 F1 365-370 nm i Bt
Skt EIREAL, iAok 380-385 nm AY%E
Jeul T gt kM 5 R (A &SR,
2024) .

4 WLEBBEAR

4.1 REFHEE M B2 AR E
R

b 24 B 8 1 A 32 2L 0 2B 45 T BEAE B v
ik AR AR E T A A . #uk 2024 4F
117, RECHMEEICT 2 FrBIAE M-k
257, 430 R I8 = TR GO33A AR 5
(32000 IU/mg, RIEHELEDIBHE AR A BRA
Al) MZIZREEBTER (60 g/L, Blisifeqk
WA A BR TR A F] Do ARG T E N B
FEF AR ON (R 4), gl (FR6) M(FES)
R (2 7) MZFIFRE R B #8008

BT T 1 DR B 7 | e i e e S R B AR
S SRR, RSB EERE R . N 4 W F
H, DRB BRI MRS (2 P 4 o 2 A
fRth ) MEZREER (LEHZAWER ) KA E
TEPE, DI Ak 2% Bl 45 5 v A6 24 710 PN I PR
GHFE BB IERGIRFROCR o 3 5 251K, IH
2710 3 A, AN UG I 5 L T B A T e 2k
7 A BE 5 BELIKT B3 S BRI S 2 i i e . PR (2
Bi] 2k B 2 R R AN £ 3 2 R TR R AR FHSICR:
B, LCso /T 31-35 mg/L, ARKTFFHF R ET R
ST TSl s 2 i oK AR 25 R R | sidh A
B AR R T L TR UM — PR ek
SF AR B RN 1 258 RO AR AR

21 IR 2 v i 1 R B B,
SERT AR R U L BB, R E B O
. AR 6 AU, ZRh5RI% 4l Rt e
R . i 20 AR, 39 FREGT, i, W
PSRBT R I S e 22 , SR T BIR AR
RS2, RIFNERZE (i z B 4 e 5= 4
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Table 4 Chemical control agents for Tuta absoluta eggs in China

Z&5| Category

2571 Insecticide

LC50 (mg/L)

£ Tk References

KIRNTEZE Macrolides

% X % & Spinosyns
XL Diamides

Hr AR ZE Neonicotinoids

% 2E Pyrroles

iR 2% Tetronic acids
FUABR H 2152 Pyrethroids

PR R B A T 25 O R R
Emamectin benzoate

P2 B 2 Avermectin
LFZREE Spinetoram

F A KB BERZ Chlorantraniliprole
B BERE Cyantraniliprole

PO B e Tetraniliprole

WEH % Thiamethoxam

K HUI% Dinotefuran

Mg Chlorfenapyr

W2 i 2, Spirotetramat

= e

1R RS FUEAETE Cyhalothrin

21.458, 13.588

68.521, 23.194
77.090, 1.415
68.982
149.969
87.295

154.549
>200.000
66.056

59.107

80.748

JBIERAE, 2022, H/NHAE, 2024

BIBEAE 2022; H/NEE 2024

BIBEAE 2022; H/NHEE 2024

H/NEEE 2024

HI/NFGEE, 2024

HI/NFGE, 2024

/N5 2024
e
%

R

INBGEE 2024
HNEEE, 2024
H/INHEE, 2024

HNAGAE, 2024

£S5 RERTHEEREHBEHZH

Table 5 Chemical control agents for Tuta absoluta pupae in China

; . PRI
Ciizgry Insit}ilgide LCso (mg/L) I?:ffriffs
KIFHEZE Macrolides PP 2 3 T 24 7 25 2K Y iR 3R Emamectin benzoate 35.811 HI/N3G4: 2024
Bl 4k & Avermectin 147.133 HI/NEE 2024
£ ZH £ Spinosyns LILZ AW E Spinetoram 31.823 HNgEE 2024
R E I ZE Diamides AR ZEH B Chlorantraniliprole 58.627 BN 2024
Py g B A% Tetraniliprole >200.000 HI/NEGEE 2024
R BB Cyantraniliprole 131.912 HINEE 2024
HrAHHEZE Neonicotinoids E 1 1% Thiamethoxam >200.000 H/N5E 2024
Wk HUR% Dinotefuran >200.000 B NG4S, 2024
%2 Pyrroles Mg Chlorfenapyr 52.641 HINEEE, 2024
ZE RS Tetronic acids 12 d1 7, Bk Spirotetramat 85.837 /NG5 2024
PABR A IR Pyrethroids RS A 461 Cyhalothrin 100.134 H/NHG, 2024

®o6 HERTHEEMEMH L RNEGF
Table 6 Chemical control agents for Tuta absoluta larvae in China
el YEHIBLH] 25 LCs 275 30k
Category Mechanism Insecticide (mg/L) References
RIF B He5R GABA R H @ SEPT4E R R 4 0.061-0.118, 3.959, FHEYESE, 2022; BIFAE, 2022;
Macrolides i, BHLIRHZENL Mok 43007500, 0.097. g0 7545, 2023; W Sy A7

4t S —FFEisE Emamectin benzoate
o (fibR: &
(A RESE R ]
) A

e[ 4 B 2 Avermectin

0.033-2.186, 4.295,
0.057

0.398, 38.900-110.800,
0.405, 0.026

JRAE, 2024; WFIKERSE, 2024; H
INBGEE, 2024; FRIARIEE, 2024

JEBELE ) 2022; PP FLE, 2023;
KNG, 2024; TKIGRFEE, 2024
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£53R 6 (Table 6 continued)
25 YEFILI 23] LCs 2% 3k
Category Mechanism Insecticide (mg/L) References
ZRWMEL WOR IR OB O R R R 0.847,10.900-23.200,  BiZF4, 2022; FBICTH 5, 2023;
Spinosyns J G 32 (& —+§4E Spinetoram g'g;? 8'%22'2'249’ KRS, 2024; YL, 2024b;
iz A G ’ EL/NEEAE, 2024; BKIAFHE, 2024
(X %3 H & ]
W) B £ 3% % Spinosad 1.121-28.933 ZEIRE A5, 2022
PRI ES oG e T M AR B 7.204,0.226,0.384,  ARERAESE, 2022; BIERAE, 2022;
Diamides —LE M 458 7 Chlorantraniliprole 2'323_2()6.13()0603004.13815’ U FHAE, 2023; Qu et al., 2023;
L R — LA 0..167,-35..51?; S 2t A7 4 2024; U K R EE
Wedr itz (B 2024; HEAAE, 2024a; B/NSE,
HE) € 2024; KIAFHE, 2024
VL] A R 0.220,3.748,0.220,  Mi%F4E, 2022; B FHEF, 2023;
Tetraniliprole 0.052, 1.004, 4.304 Qu et al., 2023; H/IN%E, 2024;
RAEIESE, 2024a, 2024b
P R 0.064-0.469,26.270 I N Ak HSHHRAE, 2024; FEk
Tetrachlorantraniliprole AE, 2024
VL4 o T 2,010, 1.851, 1.662,  K3CF54, 2023; Qu et al., 2023;
Cyantraniliprole 6.275 HPtEEaE 2024; BN, 2024
SEitt L iz 0.355 Qu et al., 2023
Flubendiamide
FE RS % nAChR— MtHi0k Imidacloprid ~ >100.000, 357.300-  jEjks4: 2024; RIARIEE, 2024
Neonicotinoids 445 i1 24 (= B-4% 2308.200
wh—EgE (RPN MEHUEE Thiamethoxam >100.000, 28.889, 730, 2023; 48 U A A
W, %t 27.612, 2024; MEACHRE, 2024; HNH
> 104.700-471.100, p i
Hmsk) P 0.702 4, 2024; TRIARIEE, 2024
e % Nitenpyram  60.200-176.900, FUFHE, 2023; KIGFHEE, 2024
>200.000
BE H K Acetamiprid 0.616 WK A, 2024
ik B 1 Dinotefuran >200.000, >200.000,  JBEiZELE 2022; PP FHFLE, 2023;
2.039 H /NG 2024
WIBRHAGERE A AR S HUR S e 72.549,95.242,0.343 9 3 55 %, 2023; M K i A,
Pyrethroids — 8 £ H, Cyhalothrin 2024; B/, 2024
A BRI R g m gy 11.200-35.600, R4, 2022 FKIAFHE, 2024
il ) Beta-cypermethrin 13.533-58.044
e LRSS MHJLT AL %UENK Chlorfluazuron  0.577-2.706 BT N 7B RS, 2024
Benzoylureas Eﬁgh%ﬂﬁﬁﬁ F44 IR Hexaflumuron  0.126-0.507 B[ N Dy AP OR G, 2024
RE (x5 H %)
) * K41k Chlorobenzuron 0.155-0.917 Bl I 30 B R OR AR, 2024
M 1% 24 MR LRARE S BEIE Chlorfenapyr  3.173, 2.865, 1.330 BRICTELE, 2023; H/NEEE, 2024
Pyrroles % H‘Hm%ﬁ ATP BN Chlorfenapyr — 0.599-14.323 ZEIRedE S, 2022
A g A

i (iR H
=\ G
)
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43R 6 (Table 6 continued)

2551 1 L] 257 LCso S5 3k
Category Mechanism Insecticide (mg/L) References

R R 2 ) L BT A MR L 2R Spirotetramat  46.078, 42.395 M TSR 2023, H/INESE, 2024
Tetronic acids Akt éCCase )f 2k Spirodiclofen  >200.000 B FEEE, 2023

RELUT B 17 iR - A

— B PR A0 i

5 aE g
THYRAZ] PIHILRARE A £ Rotenone 15.300, 20.200-55.000 g7k 5855, 2024; TKIGFIEF, 2024
Botanical R T — R 5%
pesticides i 1

TR #EE EIBEK Azadirachtin 3.200-20.000 Kin R, 2024

W E+HERK

i’

P 2 BEARBRES 75208 Matrine 2.620 K%, 2024

fEE T, FEL

i A 3 R — 47

LA 2 R

AT S
XU 2 REAIE B2 R — AR Bt A 13.600-79.000 KIEFHE, 2024
Diacylhydrazines A i 7 Methoxyfenozide

FE— AT "
NEE — 2K P e R T 440 B HURR Indoxacarb 1.582-31.573 ZEIRAESE, 2022
Oxadiazines Wl EE T

FH 7 M
EiER gies BB, FECRIR 0.278-1.407 B] b A BSR4, 2024
Semicarbazones fH%5 452 Metaflumizone

Pg AN N
=R PHIILT BT A K Cyromazine 0.140-0.746 B N 3-SR 5, 2024
Triazines figE e, FHIE%)

WFREILT Bl

o
(1] e e 2k ETe4: GABA TR Ht SR XU I 0.707, 0.232 Qu et al., 2023; ERKZ, 2024a
Meta-diamides ~ Z&IEHL—H0 | Broflanilide

ABTHH "
EE IE P i 25 S PR 0 . JEUNE HRBEYE Flonicamid >100.000 Bt 2024
Pyridinecarboxa 285, J@#
mides UEIER I
NS IR AZ (RFS SEhE HUBEHE Sulfoxaflor >100.000 L%, 2024
Sulfoximines VAN €5 g 2y ]

Wb ®
TR R R >200.000 930575, 2023
Butenolides Z RT3z (&% Flupyradifurone

i, glEMZ

PRy S
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£53R 6 (Table 6 continued)

i YEHIBLH] 23 LCso 27 3CHik
Category Mechanism Insecticide (mg/L) References
A IR i 2 M LHRRE S Whi R Pyridaben >200.000 FCFAE, 2023

Pyridazinones {RIIT, [H W H
B dE, 5

ATP &y
ILERS MR R IZ 5 BN Bifenazate  130.025 LT, 2023
Hydrazine AR T — e 5 5431
Carboxylates kR U
A MW GABA 2 W47 i 75.900-117.800 WtRHaE, 2024
Combination &, HSR&(E - Abamectin-monosultap
Products PR A+ EL B 2

Fl A I —

R Y

THHF AL BT A 0.059 TG A, 2024

S 54 3R Abamectin:

TeiEE LA 4% B chlorantraniliprole

FIRPERET AL

AR REIAE A,

SEILPLE R

KAkt ¥

ML T B 4w 0.244 W KR 2024
JE A R —4; Emamectin

o/ R X benzoate-lufenuron

A: Enhancement of GABA release, blockage of neuromuscular transmission — paralysis and death (target: Glutamate-gated
chloride channels); B: Activation of nicotinic acetylcholine receptors (nAChRs) — sustained neuronal excitation —
paralysis (high efficacy against Lepidoptera); C: Activation of ryanodine receptors (RyRs) — excessive calcium release
from the sarcoplasmic reticulum — uncontrolled muscle contraction (primarily stomach action); D: Agonism of nAChRs —
persistent neuronal signaling — paralysis (strong systemic activity, highly effective against piercing-sucking pests);
E: Blockage of sodium channels — repetitive nerve firing — knockdown effect (strong contact activity); F: Inhibition of
chitin synthase — disruption of larval molting (high efficacy against lepidopteran larvae); G: Inhibition of mitochondrial
complex I — blockage of ATP synthesis — disruption of energy metabolism (contact/stomach action); H: Targeting
acetyl-CoA carboxylase (ACCase), blocking fatty acid synthesis — disruption of cell membrane structure and energy
storage; I: Inhibition of mitochondrial complex I — disruption of the respiratory chain; J: Interference with juvenile
hormone synthesis — antifeedant effect and growth inhibition; K: Inhibition of acetylcholinesterase (AChE) activity,
leading to acetylcholine accumulation — sustained neuronal excitation — paralysis and death; L: Mimicry of ecdysone —
premature initiation of molting process — abnormal development and death; M: Inhibition of voltage-gated sodium
channels — blockage of nerve conduction; N: Sodium channel blocker, but with a different binding site from pyrethroids; O:
Inhibition of chitin synthase activity, preventing chitin deposition in the larval cuticle; P: Non-competitive antagonism of
GABA receptors — inhibition of chloride ion influx; Q: Specifically inhibits aphid stylet penetration; classified as a novel
antifeedant; R: Partial agonism of acetylcholine receptors — neuronal hyperpolarization; S: Acts as a novel agonist of
nicotinic acetylcholine receptors (nAChRs), inducing sustained neuronal excitation; T: Inhibition of mitochondrial complex
III, blocking the electron transport chain — disruption of ATP synthesis; U: Inhibition of mitochondrial complex Il —
rapid knockdown of target pests; V: Activation of GABA receptors (enhancing ClI” influx) + blockage of sodium channel
opening — dual neurotoxicity; W: Dual-target synergistic action: Disruption of nerve conduction combined with
uncontrolled calcium release from muscles (similar to chlorantraniliprole) — rapid knockdown and long-lasting control; X:

Neurotoxicity + inhibition of chitin synthesis — lethal activity against both larvae and adults.
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HREL ) 0% GABA ZARFHIM 2L 5
SRR S 5RBE M WEEEZE (G OoR
e ) W I e T A2 AR A T R BRI,
Xof 0 40 R RO B . PR BERZE (A9
BRI ) SIS PIEILT A O, RS RS
Feid i, S HGE A T hUrEA B, EXF AR Y A
S W) A VT R ) T 4 AR TR A A B T B
FUBH R S5 . n P A - U R T 4 B e Bk
5 A KA HOSCE ML, 2R RFRON s D e K
W o SRV, HTHNARZE (Ann ek ) 5 H0RR e A4 s
e (AR s A AR ) PR AR T s
MU, AEFB/r XIRE B IR T B3

G L I 4 T S ek Ak 5 A e A o B
P AR T A AR 24 5], (Ui )

A 3 0 ) LR A A A AR T sl o 480 i ok, B XS
e A A S 2R W 1 v R R PR T AE S AR )
i, ZREEL (LEZRER) Wiz
ARG INFFEE AR AR/ =B, PR S
I I EIIRE (£ 7). BURBIL#B
Tt — At 25 B AL C QP b gt ) JHR &R
SIA-RREAR, VIRMEAH RS,

s RNR2E e | EEROE D S R T iR
TR 1) K A S, AR AR B B AE @ U 25 44 B
I 2 R E | BT R | H & L]
PR R R F R ER | DT e e P e | YR R SR R G
R IR B IO A i PR 24 7] 4 4 () B DT 2R A T
2y, FFEE LRI R (R AN RILFE A
Ak, 2024 ) o

&7 KERTHEENR MK REZHF

Table 7 Chemical control agents for Tuta absoluta adults in China

24 Category 2§57 Insecticide

LCso (mg/L) 2% Wik References

FIAPITEZE Macrolides  F 42 JiL o] 4k 1 25 25 R iR

Emamectin benzoate
P[4k R . Avermectin
Z RH % Spinosyns L IHELRH K Spinetoram
XSS Diamides
PO g R Tetraniliprole
TR A BERE Cyantraniliprole
BTARTEZE Neonicotinoids W& H{ & Thiamethoxam
W % Dinotefuran
HUHiiE Chlorfenapyr

2 it 2,1 Spirotetramat

L& 2 Pyrroles

Zx[i iR 2% Tetronic acids

PR HL A TR 1 A A HUSGT Cyhalothrin
Pyrethroids

F AR B BAZ Chlorantraniliprole

46.395, 0.390-2.592 JIBEAE 2022; H/NELE, 2024

>200.000, 22.502-155.722 JBiZE%E, 2022; KNS, 2024
7.208, 1.646-374.310 JBIZESE 2022; BN, 2024
>200.000, 39.636-296.438 JBE3ESE, 2022; H/NHEF, 2024
JHEESE 2022; EH/NHEE, 2024
BN, 2024
HI/NEEE 2024
134.401, 5.577-603.126  JiZE4%E, 2022; K/ NVAG%, 2024
1.434 HNHjAE, 2024
N5 2024
B /NG5, 2024

187.232,2.630-4.766
37.539
>200.000

>200.000
49.021

42 HENABR

YRR , A5 R 2G50 A S b g FH 3 A s
2T S BB AT, SEEL T A T - w  B
P o AE LT, B R A I 4 R it FH Dl e o e
BT 2 . CILZ R R . AL R R
R e, XhiR 2 2 i v it ik Y By 2 e 15 80% LA I
(JBEEEAF, 2022) o TEHTHE, KMHZG 14d )5
) L T B 3850 T PR T 65% , K &I IR A AL 1 it 24
14 d J5 BB 3 AT AR AEFE 60% , K BgRE . K Zfik

FHCERAE 3 Tl 2 700 20 B i PR A B v 2 a1k
WA REZA T (B S g4 SE AR AR, 2024 ) o 7
TH, PR BT 2R AR RRE 2 7-21 d J %)
TR VER I Wk 9 B AL PR REAE 60.03%-74.11%, 1%2Y
FNFRERLCNE « BSOMIRT AT s AR IR . 22
ZARWE . FAEFAE . B EREZ 7-21 d
Je HIBE R KT 50% 5 1 AR HUBRIE . i Aubk
WE H R | HU I P () Bl RSO T 5 (kIR R
8, 2024) o ATUL, FEAS[R IS 25500 A VR FH AR
AL, 33X AT A 2 Hh T AR R SR A TR L A 24
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] FEAR a2 s AN R SRR R TR BTS2,
o7 AR B8 14 2 7357 Tk Il e Ao A X 25 790 1) U K
S 25 [R] th o) ET ) 0 FH B3 Y 2571

TEACZ N A b, s B A D A AR 3 e X
FHAS 25 BB PR K1 S sk 3% FH 25 3w , SR 24
UMW 5 A H Y TP R 8 2 R AT
EE 25 A VR I PR 10 24 7R R R R, 2 R
XPHAEER | TR . ZREE . BTdUR . SRR
P Bl Az A1 e 205 T2 T 1A SRR AR VR A, T B
SRR (%) SRR H o B O R FE R TR
i SHRRHEE . 2R . B AR R A
FHTE . 5= NFPEE LA, iz R S
HOOR B R e Kt BUEEARE U BN
169.3 F1 212.7 f%; X H AR MPTHER R,
SR 67.3 F1 61.0 £ R RS EAE ER BT
ERURAR, T 3.9-43 % (ZEBedEss, 2022) &
AL, 7 By P e A R R e SR W
FFr 25 7138 A A, ST e A R A
KR,

AR 25 Bl ) S A 24 1 390 v A BT i e 1 Bl B
g, AIRE 2GR B A R L B R bR 2 fi
RORAE , WHRTHA L] PR E P & LA G
SRAEF . R IRILTRE R A, AT 43 S et 259
PERE (AN ALEE . Redk A5 ). WESRA SUR
BEYE BRI ER . 9Kk % ), Ptk aEss
DM FBGRL (AR A ) =K. MR AR,
TR ACAR 25 5 B R AT G 2 s 2 AR s,
B AR AR KR . B AT, A LRSS
WIS A AT A 24 0 v DL e i 25 B
o ) G R B BRI HLEE Sliwet, 74
WL RIS YR, AH TR A, B
AR BTl S ORI D 10%-20% (4540
A, 2024) o [RIAE, FEEN UG R A A
WA IR INAHLEE Sliwet, 0910, 5250
3 FP B E T 25 R REIR 10%-20% (1
A 2023)

5 BiERARFHRRSRE

bt 2 7t T g e P 97 S e T IR
BUAT Bl 45 B AR T S 25 s [R]sF, A7 T s 22

HPIR . A EERRE . APPE . BE
& KA W7 i S5 U S R, R K
FARQHT RIS KT, B i En]
FRER A R AR AR 22 R0

(1) Breh MG E S e A 25 R 8187 . At
M — 26 32 Ak 2 2 50 1 P 2 1 PR A 2
YR E B IR A O . < L A A
TREXT 0 HLUR H I i A0 HE A8 i = bt Ko, S 3
FH ] B 80 48 3 T o o AR il i 22 8 s SR B R
(4n SR H R R IR SR ML ) 2ESE
itk R, JFFRMYIIRRZ SRR RS,
PETHXT BRI () 2R B 2005 . R, R EE ST 8 X
PUHE I 2% RGE, S TUESTHEACEAR L, 52
NG HEREZY

(2) AEYPTBHEARNAE SN . KBRS
s L i 26 ) 1 RS L 1 TR e o AR 5 AR PRI
i, AR BT A XSS, AR T R
FIAEIE B0 2 T R IRk R 5 2 A A 7 T
S VIRERA 7 WA o o ke AT 3 2 25 R G e R 4
FERESTE, R R T RN R R,
SEHIREAN TR AR R RRL M . B2 B . Ak,
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