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Current status, challenges, and recommendations for pesticide registration
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Abstract: Potato Solanum tuberosum is a cornerstone food crop in China. However, its production is
significantly compromised by various pests and diseases, including late blight, early blight, black scurf,
blackleg, grubs, aphids, and weeds. Consequently, the scientific and judicious application of pesticides
is essential for ensuring both yield and quality. As of March 20, 2025, a total of 804 pesticide products
have been registered in China for potato cultivation, comprising 497 fungicides, 128 herbicides, 109
insecticides, and 70 plant growth regulators. This review evaluates the current status of these registra-
tions, identifies the prevailing challenges, and proposes optimization strategies to enhance integrated
pest management, promote the rational use of pesticides, and facilitate the sustainable development of
the potato industry.
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Fig. 1 Number of pesticide registrations by domestic and

foreign enterprises for potatoes in China over the past ten years
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Table 1 Top ten registered single and mixture fungicides for potatoes

o, B USRI - W TR T - W R U 2K
HAS /A BUZ BCARR (R 1)

% 25 ‘/ - Q A —)‘< ’:FIJ A PRNVANY i: %‘i’a%&%
ik AR SR il B
Category Active ingredient Formulation type Target disease registrations
25 FE R R KSR RPEN Late blight 45
Single Fluazinam Suspension concentrate, water dispersible granule
ingredient g VR KSR R WEREN Late blight 27
. g
formulation A 7oxystrobin Suspension concentrate, water dispersible granule,
granule
v esred AR RS HIOREH IS5 Late blight 24
Mancozeb Wettable powder, water dispersible granule
R BRI KT HIORE IR HA Late blight 17
Cyazofamid Suspension concentrate, water dispersible granule
{RAREE Zineb AR 7] Wettable powder TN  MLTE 13
Early blight, late blight
W TR BIEFAGH PER Black scurf 9
Fludioxonil Flowable suspension for seed treatment
AR 2R I s € Al I 2£9% Late blight 8
Copper hydroxide Suspension concentrate, water dispersible granule
S T AT bk ATV ) B R K A3 Bk 728955 Late blight 8
Dimethomorph Wettable powder, suspension concentrate, water
dispersible granule
LA i 7 i PSSR € F=ae s REA R FLPERR LR 8
Pyraclostrobin Suspension concentrate, capsule suspension, Early blight, late blight
emulsifiable concentrate
WENK e BRI KSR PEH Black scurf 7
Thifluzamide Suspension concentrate, water dispersible granule
1R WEIK - 15 T P PRI IR B IR AGH] FEJEM Black scurf 10
Combination Thifluzamide-azoxystrobin Suspension concentrate, granule, flowable
formulation suspension for seed treatment
FE R - F AR BRI KSR W94 5% Late blight 9
Cymoxanil - cyazofamid Suspension concentrate, water dispersible granule
I - FRUBE EL7757 Suspension concentrate HiE9% Late blight 9
Dimethomorph - fluazinam
R - A L7771 Suspension concentrate HEENR Late blight 8
Fluopicolide : propamocarb
hydrochloride
RN A e - e TOE RS #7771 Suspension concentrate HEE 32895 Late blight 8
Fluopicolide - dimethomorph
FEIR - 5457 Vi i1 €T INEIRT Y i | 2895 Late blight 7
Cymoxanil - mancozeb Water dispersible granule, wettable powder
ST - LA P BRI KBRS FLPERR LR 7
Dimethomorph- Suspension concentrate, water dispersible granule Early blight, late blight
pyraclostrobin
TN DA G - A H 7 R EL 777 Suspension concentrate 632895 Late blight 7
Fluopicolide - metalaxyl-M
VR - S A B KSR IePE 45 Late blight 6
Famoxadone-cyazofamid  Suspension concentrate, water dispersible granule
- e P KSR LR Early blight 6
Trifloxystrobin Suspension concentrate, water dispersible granule

tebuconazole
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Table 2 Current status of insecticide registrations for potato

TR
ik AT S oL g IO
Catego Active ingredient Formulation type Target pest Number of
gory veng 4 P getp registrations
AT TRIE ke BRI KA ECRR ieF it Aphid 19
Single Flonicamid Suspension concentrate, water disper-
ingredient sible granule
formulation g i1 AT BURLR AT A B KR e oL 16
Thiamethoxam R IR Aphid, whitefly, grub
Suspension concentrate, granule, disper-
sible powder, water dispersible granule,
flowable suspension for seed treatment
WE e fi RPEAR JURER] T HERR R 154 Grub 11
Clothianidin Suspension concentrate, granule, dry
seed treatment
A R A TR 717l Emulsifiable concentrate WAV 4
Beta-cypermethrin Henosepilachna
vigintioctopunctata
AN LR SRR | T 430k 51 LoN N 3
Imidacloprid Microemulsion, flowable suspension for Aphid, grub
seed treatment, dispersible powder
Fi A F 59T Cyfluthrin Wik 7] Granule I Grub 2
o AU IR A i 7KFL37] Emulsion in water gf | EhAR R PR A 0k 2
Lambda-cyhalothrin Aphid, Phthorimaea
operculella
ML Fosthiazate ki 7] Granule FRZEZE 2
Root knot nematode
FRNHE A BEE Fluopyram #7757 Suspension concentrate FREE R 1

KN FR HUEE Afidopyropen

1] 43 HIRGR) Dispersible concentrate

Root knot nematode
1f it Aphid 1
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4E3R 2 Continued

N . . S = =R
Fik AT S ok P PO
Catego Active ingredient Formulation type Target pest Number of
oy £ P getp registrations

FEU MR B Flupyradifurone ] 157 Soluble concentrate f i Aphid 1

i B 1% Dinotefuran #7757 Suspension concentrate H 1 Beetle 1

H IR Lufenuron 717 Emulsifiable concentrate T4 B H 2R i 1

Phthorimaea operculella

N4 B Pymetrozine JKA3 BRI Water dispersible granule 1 B Aphid 1

JRE HUKER Sulfoxaflor £ VZ 5 Suspension concentrate if 1y Aphid 1
TR IGE i - JiU 55 Clothianidin- cyfluthrin {477 Granule 154 Grub 16
Combination 27 s - e ¢ ORI T 1518 Grub 11
formulation  Chjorantraniliprole - clothianidin Granule, suspension concentrate

WE H - R AU #2757 Capsule suspension o 1t Aphid 3

Thiamethoxam * lambda-cyhalothrin

I - 1 Ui ik 1] Granule 154 Grub 2

Bifenthrin - clothianidin

TR - 1 R - W TR R AR RAGH] 41 L Wireworm 1

Flutolanil - azoxystrobin Flowable suspension for seed treatment

thiamethoxam

A1 I - W T g - 1 R A] 43 H0K; 7 Dispersible powder 1548 Grub 1

Fludioxonil - azoxystrobin *

thiamethoxam

/S S WG UKL Granule B0 Grub 1

Bifenthrin - chlorantraniliprole

HER P - b 7757 Suspension concentrate if 1t Aphid 1

Spirotetramat - thiacloprid

SRR - A Wikr 7] Granule U5 Grub 1

Chlorantraniliprole - cyfluthrin

TGS I - E Hikr 7] Granule i Grub 1

Cyfluthrin - clothianidin

MR - g g - 2R A] 43 HCK; 7 Dispersible powder 1F i Aphid 1

Pyraclostrobin - thiamethoxam *

zhongshengmycin

M ik - 10 « 152 A 57 Dispersible powder 1561 Grub 1

Pyraclostrobin  fludioxonil *

clothianidin
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Fdun A /U B AREELR A T R AR
B BRI RIS DL T B LT E

77 A R D AR SURE R R =, 43310 46 4~
F38 A, BL AN A AT AT 4310k 7] L L 10 Ko FLAth 55 78
7 b R R DACEE UG EE S L 4300 15
841, thEE ™ S A 20>, R R A 1A, TR EE
firo BT SRS SE I FERD AR S A
A3 XT I 42,39 21 2 A LAS ™ i, B T b
55 S5 N AN BRI RS SRy o WSS AT X M R

T4 it TP Rl DU A o 7 4 b R 400 3 o AR
FEFPE AR TR AR T AFI AT ATF AT 6k
W EE ) S S e Ok SLNTE B e
1.3 BREF

YT, TR SRR P AL 1284,
A SIEFNAE . BRFEIC ™ 654>, AL FE N
fis e\ R B KRR RS TN R L 2
Y W R e R RO R R BE LR TN
SR R 11 R AT O 58 o He A S50 43 SR R e
R HG R B KRR 2R P R 414,
A7 B BB 63.08%, B AT 4 Bl T T IR BRI
BRI ST DA A RNV 19 53 R P 5 O KA
TR, IBFVEIC A 634, T 20 M4, LU
W A AN s - R L R - SR R - 2



322 oW R P 2E W 533

1 W O - B VDA I - o JRUMHE - RO T, il LRI 63.49%(363) o
3 DHREBBREHNZZARK

Table 3 Current registration status of herbicides for potato

N -, o, NN s BB
ik AR AL i e A
Catego Active ingredient Formulation type Target weed Number of
gory g typ & registrations
LiE BRI [ Rimsulfuron AT BIGAETE R  ATRER R KM AR 18
Single HE A Annual weed
ingredient Dispersible oil suspension formulation,
formulation wettable powder, water dispersible
granule
—H IR Pendimethalin (D€ 7s3ES I Rl =SS —AEAR IR —ARERAR 10
Capsule suspension, emulsifiable BB 2y
concentrate, suspension concentrat Annual weed, annual
gramineous weeds,
broadleaf weed
KEf)S Bentazone ATEHOR AR —AFA: R 2 9
Soluble concentrate, aqueous suspension Annual broadleaf weed
FHER Diquat AT K At Withered leaf 7
Soluble concentrate, aqueous suspension
A5 579 Kl S-metolachlor FL7i Emulsifiable concentrate — AR R AR ORAR 5
(NG
Annual weed, annual
gramineous weeds,
broadleaf weed
5 Acetochlor FL.7h Emulsifiable concentrate AR U AR ORR 4
(RN [l S
Annual weed, annual
gramineous weeds,
broadleaf weed
W HL ] Metribuzin IR BIORL PR A ) B A — AR R 4
Water dispersible granule, wettable Annual broadleaf weed
powder, suspension concentrat
4 i Clethodim ¥ Emulsifiable concentrate — AR RANR} 2 3
Annual gramineous weeds
RSO AR R BRI E R —AEAARAR R 3
Haloxyfop-P-methyl Emulsifiable concentrate, microemulsion Annual gramineous weeds
I EX i Propaquizafop #Lh Emulsifiable concentrate — AR ROy ZAEA R 1
ES S
Annual and some
perennial poaceae weeds
PIHUE R Oxadiargyl AR 7 Wettable powder —4FEAEZ% 5 Annual weed 1
TR T s - s A5 AR —AFEA: 2% Annual weed 11
Combination Rimsulfuron-quizalofop-P-ethyl = Dispersible oil suspension formulation
formulation g3 . s - gz 5 TSGR — 4245 Annual weed 9
Rimsulfuron- quizalofop-P-ethyl: Dispersible oil suspension formulation
metribuzin
IR - 25 R (R eliipssel —ARLE4 AT Annual weed 6
Rimsulfuron-haloxyfop-P-methyl Dispersible oil suspension formulation
W - 2, FE e FL7h Emulsifiable concentrate —AE A ZRE Annual weed 6
Metribuzin - acetochlor
I8 « 45 - B IR | —AFEA: 241 Annual weed 4
Metribuzin - clethodim * rimsulfuron Dispersible oil suspension formulation
RUEE € - o FRUMEE - 1 2 ) LIyl eliF e —AFAE S Annual weed 4

Rimsulfuron - haloxyfop-P-methyl+ Dispersible oil suspension formulation
metribuzin
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43R 3 Continued
P
i eI o pria st HiCH
Catego Active ingredient Formulation type Target weed Number of
gory g yp & registrations
A« LR ¥Lih Emulsifiable concentrate — AR B Annual weed 3
Quizalofop-P-ethyl - bentazone
WS CHR FL.h Emulsifiable concentrate AR e AR RN 3
Clomazone - acetochlor RS N [ R
Annual weed, annual
gramineous weeds,
broadleaf weed
I « IV A ] RGN E R —AEAZ8 B Annual weed 3
Quizalofop-P-ethyl - metribuzin Emulsifiable concentrate, microemulsion
Fhegg - 2 ¥Lih Emulsifiable concentrate — AR Annual weed 2
Prometryn - thifensulfuron-methy1 -
acetochlor
S R R L AR —4EH: A2 B Annual weed 2
Metolachlor - metribuzin Emulsifiable concentrate, suspension
concentrat
1 FRUIH - R R A] o) ELI —4EH: A2 B Annual weed 2
Haloxyfop-P-methyl - metribuzin ~ Dispersible oil suspension formulation,
emulsifiable concentrate
T i A« 1 V] JK A3 HUREF) Water dispersible granule  —4F4: 4% B Annual weed 1
Rimsulfuron - metribuzin
R - 2 B g - SR #.7h Emulsifiable concentrate —A4EH: 2% Annual weed 1
Metribuzin - acetochlorclomazone
FH 3G - e Ll Emulsifiable concentrate — AR Annual weed 1
Pendimethalin* prometryn
TS « s AT 3T AT 71 —4F/: 425 Annual weed 1
Rimsulfuron - clethodim Dispersible oil suspension formulation
¥h+ £ Prometryn-acetochlor FLll Emulsifiable concentrate — AR B Annual weed 1
K S P HH B - R R #LiM Emulsifiable concentrate —AE AR Annual weed 1
S-metolachlor* metribuzin
SrRE S Ll Emulsifiable concentrate — A R B Annual weed 1
Clomazone * metolachlor
LE RN ELR Ll Emulsifiable concentrate —4EA 2B Annual weed 1

FERT IR X G T, PR — A AR A2 R AR 2 7
1014, 5 R0 78.91% , 3% 5 EH A B Ak 2 i,
AHFF . B2 SRS S A R i R B B L R 4%
TR AR K SR ZE R 3R KSR
R PR E I JE A 0 R B R, A
il 2 RO e Dy TS S B R AR ] S
B K2 R 24 5 RIL, BRIRAE TR R T
il DR f B ) — AP AR 2 B, A B A T AR AR AR
TR, BRILZ AN, BB CH TR A R 2y —
AR RARBI R R AR A R AR R AR 2577 i

ST E T TR I I i & 1 =3 [ o
Gy 42434 N R 66.41% . RIE EA
KRR FBEREAIER AR 5 E 2
GBS, S E L ELIm e (B AR R

AE g A M A )T, B e H % R
A7) 500 37 R e (0 A B 4 T R A 1 T
TEREIETT W TR B S ARTE ™ A 1174,
P ah A 104 FeitE FH 7 2L, 128457 il B LI
W 25 Wit , FR SR T, (B R R MR R BCR
At
14 EWMERKIFTH

R AT, R S A A R AR R Il
a3 27 4, Ul 7R 3R [ Eh % 2 A o A AR K
TR HTAE TR0 9 B B, FLOHELANTE 1 am R B 5E
SRARFITIF Ko HErp GRPERE ™ i 194, B AR SR
R R TR ERIREY | TR SR | HEAR I M A AL 4T
R O M RIS ST IRV 84, AR - R &
PR AT T - R R R B S 22 Ak - R B R T 3 b 2
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Table 4 Current registration status of plant growth regulators for potato

PRy
ik AT S o P73t LA
AR . . ; Number of
Category Active ingredient Formulation type Mechanism . .
registrations
5 SRR Chlorpropham IEF) HZER) R P % 2§ Sprout inhibition 9
Single Hot fogging concentrate, vaporizer
ingredient product, dust powder
formulation g4 piquat IR AT filAY Withering agent 5
Aqueous suspension, soluble concentrate
JHIRIRES Prohexadione calcium 7K 43k 57 Water dispersible granule 8754 K Growth regulation 2
FH IR $5 Mepiquat chloride T] %5 #3771 Soluble powder P15 A4 K Growth regulation 1
£ [% Thidiazuron 57 Soluble concentrate JH75 A K Growth regulation 1
AL LT E Hemin A PEPEA ) Wettable powder P54 K Growth regulation 1
TR FM-Z LR RIS AT R A 511 P45 A4 K Growth regulation 6
Combination Choline chloride* 1-naphthyl Soluble concentrate, wettable powder
formulation acetic acid
BUiEIlE - ARG AL ST P15 A4 K Growth regulation 1
Trinexapac-ethyl - prohexadione Dispersible oil suspension formulation
calcium
LR - PR ARG £ 7777 Suspension concentrate JH75 A K Growth regulation 1

Paclobutrazol - prohexadione
calcium

2 DREEVRAGZICIHR

HE AR 2 S AR LA I R A A sl AR
Yy A A TR R (R A5, 2025) . O
Aok Bl E R ek & R A = 75 oK IR E A Y
PRPTHAGA L R TE S PR A 7 rh R #5 4 oke i
BVER . BRTIREXT A A A g — T
T FEEA R R, FE AR ZS AR
2 AW 2y ARHPTAE R IOREEY) . ARSO
i E R 2515 BN LA S R R AR R 2 e ik A T
THAHA AT, BTN 8 & 2025423 F1 20 H, 3
EPEICTEA RUN N B85 E AR 254 691~ X
EIC AR 8.58% , Hor R A (IR 43 4, o
Fboh 62.32% (3 5) , HIRE 238 T Ge i AR K
2, AR e I F B G . R a2
R I SR AR B SR T B G R B AR

260, AEAR 5 TE DR B — S EAEY) Ryl ik
N TS TR B B

(EAF—$E 172 , DR B 1E o — M Y
TALRE BRI R A OURCA B R R S
"] ) A TR T R0 R T - MR , 2R WA 25 2 B IC B
JINET BR # Rhodovulum sulfidophilum HNI-1 T FE .
[ A B 3 B 1 s s B 1 Tk 22 R 25 4 1> 1
LA A2 73 BIEAC T 70 F0 34, 3R B4
ARDTHERT IS i EE SRR R N RS T
Bt B B U — B e MERE A R A F A, B
HIACA 1AM SR 25 77 Bl AR A 25 WA
3R AL, WA ER AL AR R Beauveria bassiana .
I 4 o AT 1 Bacillus thuringiensis GO33A I ]
i F o T oR , BRI dO A TR B 8D
Hfb A 257 A it 3 e AR 2 2~3 AR S
S HTME (B SCHEAE, 2011) , DL IHAE I X 625 v



21 PR TR RS R 2GR R A [ 5 325
PUEX B A F A orm B R GRA RE iE
R5 DRELEVRGFDEZARK
Table 5 Current registration status of biopesticide products for potato
, FEEPAR R E e
25255 , SN : BicUE
AREGA 5% AR S oL B ICA
Pesticide . . S . . . Number of
Classification Active ingredient Formulation type Target pest/disease & . .
category mechanism registrations
AEG BUEYIRY bR ZF AT B AR We N 3
Fungicide Microbial pesticides  Bacillus subtilis Wettable powder Late blight
RAPUER HER AR SRR 5
Agricultural antibiotic Kasugamycin Wettable powder Blackleg
RINPUER AR AR R TGN PRI 2
Agricultural antibiotic Zhongshengmycin Wettable powder, soluble Blackleg
concentrate
THIRA 2 A 7K W e 2
Botanical pesticide Carvacrol Aqueous suspension Late blight
A2y FRVER 2 MIAT B QST713 ESSE| HEShi 1
Microbial pesticides  Bacillus amyloliquefaciens Suspension concentrate  Scab disease
strain QST713
ey IETR/NAL B HNI-1 B TRRE 1
Microbial pesticides ~ Rhodovulum sulfidophilum HN1-1 Suspension concentrate  Viral disease
(L GR7yE] REEH K53 HORE We S 1
Microbial pesticides  Trichoderma Water dispersible granule Late blight
LiEk7/R V2] T T AR W RE R 1
Botanical pesticide Eugenol Soluble concentrate Late blight
GRL7/ Moy &i] BILTEER AR A EEI 1
Biochemical pesticide Oligosaccharins Soluble concentrate Viral disease
HIIRAC 2 A L THEENG 1
Botanical pesticide [-sitosterol Microemulsion Viral disease
TIRA Y Eedlt K We s 1
Botanical pesticide Matrine Aqueous suspension Late blight
THYEAZY LR SR ERIIL) AT WESEN 1
Botanical pesticide Matrine - carvacrol Soluble concentrate Late blight
A2 EZ 1R ATRRPE R 5 W e 1
Microbial pesticides ~ Paenibacillus polymyza+ Wettable powder Late blight
Bacillus subtilis
7/ Mlae ] SENE-BEEE R ARRE R THEEN 1
Biochemical pesticide Oligosaccharins - plant activator Wettable powder Viral disease
protein
AWA BUEYIRZ BRI R CIEyiieliFsae F i, 2
Insecticide Microbial pesticides  Beauveria bassiana Dispersible oil suspension Beetle
formulation
(D GRYF &) T4 2 MUAT R GO33A ATREPER A SRS 1
Microbial pesticides  Bacillus thuringiensis GO33A  Wettable powder Beetle
RAPUER (K e Dkl HRESLR d 1
Agricultural antibiotic Abamectin Microemulsion Root knot nematode
MR Akl IREEIR FLIH OB ATV RRLR] L M ST 20
P Biochemical pesticide Gibberellic acid 28 oy Increase production,
Plant Emulsifiable concentrate, gather seedlings
growth dust powder, soluble
regulator granule, crystalline
powder
AWy i IR AT R UREEEER S 7
Biochemical pesticide Choline chloride Aqueous suspension, Growth regulation
soluble concentrate
AWy = b L) P AR 2
Biochemical pesticide Triacontanol Microemulsion Growth regulation
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£ 5 Continued
, EEP AN HE [
25255 N S } BHilHeE
RG] ok HHRA R Lt st PR
Pesticide . . o . . . Number of
Classification Active ingredient Formulation type Target pest/disease & . .
category . registrations
mechanism
At 2y L= 7 R N R 7K PTER 2
Biochemical pesticide Brassinolide Aqueous suspension Growth regulation
ER7/ i o] 28-fHi - A AR PR 2
Biochemical pesticide 28-homobrassinolide-choline  Soluble concentrate Growth regulation
chloride
Hfeede 2y JLT 3Rk - AL B AR P AR 2
Biochemical pesticide Chltosan - choline chloride Soluble concentrate Growth regulation
L7/ Mlae ] N IR AR JREEERS 2
Biochemical pesticide 6-benzylamino-purine* Soluble concentrate Growth regulation
gibberellic acid A4,A7
At ey Hg T TR K P AR 1
Biochemical pesticide 4-indol-3-ylbutyric acid Aqueous suspension Growth regulation
7/ ilae ] =T - A ARG L REIEENS 1
Biochemical pesticide Brassinolidecholine chloride  Soluble concentrate Growth regulation
ER7/Ml e o] NI - AR AFROR LREENS 1
Biochemical pesticide 6-benzylamino-purine* Soluble concentrate Growth regulation
choline chloride
7/ Mlae i ] 24-KE KR ARG P AR 1
Biochemical pesticide 24-epibrassinolide-22,23, Soluble concentrate Growth regulation
24-trisepibrassinolide
ER7/ e o] - 22 O ESSEl P AR 1
Biochemical pesticide Sodium nitrophenolate Suspension concentrate ~ Growth regulation
1-naphthyl acetic acid
At 2y 24-F A ARG JLREENN 1

Biochemical pesticide 24-epibrassinolide*choline

chloride

Soluble concentrate Growth regulation

3 RESREIRAGZICHAFEHESHT

3.1 FmERK™E

FTFR R DA A 2 S I B A AR
BATAE TG . EL S ) L GO B R R T A
FREGEEEHT 10 FP B0 o5 Uik 77.93% 5 7% HUFI Hh Gl
P i | H I R A B o AR R B
69.70% 5 B 059 FLAR B A A . — HH G R R LK
B Y BT 7 BT BB 63.08% 5 HE A A KT
R A R B AR AR 73.68%
DAL B 22 0, e [ T A% A 24 2 e A7 e I W)
ARl £ 22 1 S I DR O o S FE 22 8k
7 B SR ST T % B A sk AR A
5 A 24 7 VR FAILER | B3 45 AR
o X BEAE Y PR A S F ] BE RS IR ZE B B IA TR
W ) STt 255 SR, L AN 5 X A 2 22725 4 FEL [
RE R AN . HARRLE T 55—, X o
HEATA I 52 C A SR RAATG T BIF 2 XU AR A 5 2
T RIS BUR X LI SRS A2 5 5
= AR BRI R0 A R SRR AR

3.2 SYIRABRICHERR, REEEEIGEE K

AR 245 02 DU AE WS P 1 SR B e A R
=, B ARSI B ) PR B B XU (IR A
TR 58 4 ,2025) . HHETAE S48 % bl
69 NEWIA L P i, EEE SR A YR Z) R
DTV S AE 2L 2 AT 7 S AR 2 B R
) 8.58% . WKL S EEZ X — IR IE
B2 5 T 18 58, UE AR 25 5 B TR L i (R A
RATAEFART IR 7= T 2K, Al fii )
TH R AN 2 E D A2 ), S 32k
PEJA . HIR, BARBUR KB ek @1 Bk
A TTEBTIARBOF ARSI AR R T 1 45 T
R B, RBUEYRATGMELIATI . &5,
B % 7 /N 2T B BT HIN-1 78 By VA A i BRI 1 e
BRZE By 3 FEY PR A5 T JRe B B vk g, (A 3 T
IR FANHUA JE i HE AR LR & RS H AR R 55 ik
JEEHE) T RE2
3.3 FIBEEANARE

T h RS A 255 B 5 T, S A AR S R )
S, an R R LI R AT A HOH R TR R A 66.41%,
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HAFEARIE G Y S M, SR 25 AN LB R A
R, M ZER M A BR . fFEsak
A SLR) KL A R A (AR AR AE:
2004) . FEAER, Bl BHEL EAD | A 2470 R 4 AN Doy
BT, BN KA TR AR A 25 A2 AR, AL
AP T 7] 22 4k 5 TR B 24, 38 BB AR I B T
Jiti FH B (TR HESE 45, 2024) , fE W 5 PR R IR 85 7% B8
RS

FEREZGHA b, i s 2% 5 Pn et 2 Sy, i
B X A A 3 | A P A DU K B A A
M T E AR VA AR SR M 2 BOR
TR SIES % NIV rive SN o L N LTI 2wk S Y
IBIT RIS it 245, SR 25 1 RAR , wE LA
T B AV AE R R R
3.4 S EERENRBGEFICHER D

LR B8 A R A ) S R, L
B TSP OR T - 1 v O s AR ZE AR G, DT
S 3™ o A2 10 R H ZE R S BN B VR AR
2014) o HEYEE 1L R IR TR B
FE0G A LR IS AN T G S (R k4
2021) o 3 = E R ) h A4 S i A P e, —
1 A% 9 E AR YL I PR A 209%~30% , 7 FE AT 3k
50%~60% , - 2 45 ({1 #3255, 2021) , R AT 4-4%
o B 2RI T A T R AR K . SR, BT X2
o AR 25 BE B E AN B BE R A 24
W R T AT RR Y A E DR 2 R
B o HRPESICER O 0] B TR I RO R — k2
2R sl R B, AN OOIRIBT 254 XU, iR T AR | &
DX Ik T 2R R, 2 S L R T . i 2
LR b —Fh E AR RS VE R A BTG
i AR A R Z A1, Az il D Bl R 24501 B R A
ME (LIS ,2024) o B 25 EBIC T BiiaHE Jii
373 1141 8 B/ NS B0 R K , 2 81 91 T REE S s i 4
AT ELAT R, Aok T 28 SRR A 25 S E P ok B iR
4 EHORERAGBEIIERELZEN
e
4.1 #FEEFCERA

BEXTIREERG R EERE JE e A R R EL R
Ghk RS IR AR 257 M B = B U Wi ST TheR
LT FAHT A, LA BT B HA 2R AL
o ER B E A PR E R T AR . X RLEE
I BT BIRHT= A, AT 45 T e B ORI ek B

ICP S BOR WAL, [FIRT, BT & B[R i6 1
19 3 5 1 T 5 AU 2 D RE RN AL B, 324 Thah
SRR IR AR A BR AR ST 15
42 MAEYRGAESERIETH

=N N = 1AE 51 I O S E R /3 4]
TR BTG (A5 22,2025) . IS X —#a %y,
BT R B E AR 0 E . N A
FE = KA A AVEF ARTE , 1 A AR 25 52 B
o FH 7R DX, X FE C AR AR 25 B TR i R AE
o S BEMEN T AR P G T AN . [FIRT R AR
RDTANN SR E G E A HL™ SR UE 5
2558 5, N R b sh A AR 25 B 1 o #E%
TCERTT XTI IA Thas B B R AR R 257
RS 0 it 38, W I o I R 4 e 22 Ak
25119 50% . T C 3 BEIE T 70077, dnsskAt
FIE B BB/ NLL BN B HNI-1, 3 S r kR 5 5
R TERE R PR A LA 1 FUR R Al e 2 Ach P F 71
AL STt PR 1
4.3 BREIEBE—ZFIELE(EH

B X AR SR 0 | IF e A R L R BT RS, S
P ST A PN BT ) AR T R B2 PR
ML BEAE L ATPUE MRS o LT g, A
AN AE S X T 22 S A i 8 2 A He T A
4.4 HEHFEARSEAEEGEA

BT X S SRR R LI AR SR AL 5 Lt v
] TR VA% v | EIVTES S R A AT = 1 o & 2
R R A P NG R A R A s A T IR )
(Ui 7= eI Vi 0 i U N 6 e i R AR
G A= 0 TA] , 1E R RR K IR G, By 4 6 T Lk, mf
3 S AR IR B R0 sCR O BE B AR, T 24 700 A W
AT RE R L BB K

el KEWERE 25 A, N JC MG 254 AR 55, $2
AR GR R DR S RIS V5 e . A ek e 24
FRKFYIFE L, 2 L SV R P R 2GRN
AR N GHATERI o RIS, 7 S 4 S R X 4
SRR ARV SRR AT I R R
RSN R AETE N ) SRS 2 R AR R
4.5 BEWNTIRRSGHERRE

S RS HERVEY e AN, SRS ARl A
FESRMIE A R SCHE ., Sl ERIZWIR R S 2 E R
JE SRR w2, DTk 20k 24 -5 v R B i 18 R
HHAR (RS, 2019) o AR, B REALIUR T H
RIBIAE , IR A %0, R T H 8l s
AT R P EA L i RS E T A,
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SEPLT RN R R AT S A A RS
i e AR SIS W (R A, 2017) 6

T BEMRE N S T 2R 0 2 i T il ae
T N A, BB TR A L R a2 055 1A 1
A AR RS T A8 S R T A T T 4T (T 2 A
HERLRE 2001) o 3K —HORTERL S E C r I i
FWES1 o BN, SN A S i ST T T ML, 7E
EEVLENEE T 71 G -G, IR H A%
ABLCFACTUE R AT -3, 3 T AR B Wi Do) 246 Jp =
PETE T BRE NG ) Bl S ISR, A SR AR P U T R
IR ROCR (B IESE,2020) .

ST, UG A A I T TR R
g g A S G P A R RO R BRI T L S8
UG E R | TE) D KR 55 7 0 R SR AR TR 1)
Bro -5 AT AT [ FPRL P BTN Sk
T S TR RS A 2 AR . R, T AR
Ty ol S A 7 XA S X B, A1 44 S S
WS BiEE 5 250, ik SR S AR Bk
FGH R B SE X B T4 AT 6 RO A A T
eBs¥E % B, B B ok A5 ok
BARA T BE MR A IS B AR I HESh A5
F AL BRI Y B R ST, B4
T HE BB H 5 AR R R R TN T R
G S O TR R R (B E 2%,
2025),
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