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Fig. 1 Exotic species biological characterization assessment module R1
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Fig. 2 Ecological risk assessment module for exotic species R2

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

https://www.china-fishery.cn



https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

FKIENT, & IK P24, 2024, 48(4): 049320

G AT 8545 73 S A i 0L

situation of pathogenic organisms carried by exotic species

A R N, R R LR FEE
the importance attached to the disease by the P32
exporting and importing countries

FIE KA Bl T A R A R

aquatic animal health laws and regulations system in China

P33

i L T 2 s e S A 5 5 RE )
comprehensive capacity of national laboratory P34
epidemic detection in exporting countries

Joi SR A NS5 A A R
pathogen entry assessment module i b E AR DK A B W= B s T EE R T AL R
epidemic prevention, disinfection and harmless treatment of P35

relevant aquatic animal products in exporting countries

RFFE LN DXL (LD 22 A 5 X)) B BRI 5 St 1 1L
management measures for specific epidemic regionalization P36
(biosafety isolation area) in exporting countries

B YIREN 5 S L IR 5 S AT A
monitoring plan and implementation feasibility of P37
animal diseases and vector organisms

FRE R e e e 2 £ it S i 1 00
implementation of quarantine measures and P38
inspections at coastal portsin China

B3 mEEMNZIFERR R3

Fig. 3 Pathogen entrance assessment module R3
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specific situation of the victim host (such as age, sex, etc.)
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host infection symptoms and pathological changes
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Fig. 4 Pathogen exposure assessment module R4

T 51

hazards on human health

FLRA G R T Sk P52
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hazard and impact assessment module S K ZE R B E f 2 ps3
potential hazards to the aquaculture
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Fig. 5 Hazard and impact assessment module RS
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quarantine and diagnostic methods for pathogens
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environmental remediation measures and treatment methods

6 ShRFPXPERTIZITAERIR R6

Fig. 6 Exotic species risk prevention and control assessment module R6
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Tab.1 Assessment rules and assignment criteria for each secondary index
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4 (DB AE (KT REPERON, R A0 S 3 0 T 2 i e LAl
QWM faE . BURBSIEAT — € Rk ]
)T BEATFEXE LATIUAI A AU, AR 5] ki 7= A () S S 0 ™ i LTkt s
(4)5 T B8 28-S R 9% 77 42 18 e ol A S Bl B R A 2

5 (R B f e . Bk B T2 453 A LTt \
QNI BB 2R, SRaE Mk, BRI g,
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(B XUBS:(ED) R FRom Ik 7 B 4 g, HoARn
T Y OsSR<I W}, R 2R, 7T Lig] ik
RPN M 1<R<2 B, RMARKE:, 7 EKEBOE
VPRGOS AT LSRR AT 513 2 2<R<
3B, R AR, BRI G AR A OCHER I A A A
R XTSRRI T4 BRI S [ 325 24 3<R<<4 B,
Sy A, ARELGHE, R HEATS1HE, WA
() ¥ DG A AR DGR T T A T 2 VDI a8, ZE 3T ™% 1)
5| A SR s 5 PR [ 42 5 it P 155 450 T X5 A1 ok 4 o
TTHTEEIE; 24 4<R<<S B, AR XS, 7EATA

00T EABEREAT 51, A A O B el A\
HEIEE . B RSB, Rk iE TS H
FIUL,
L5 SMSRIKFEEI5E S SR AR T AR A
BE

SR Y IE L AR XS S AR TR AR 2R A SR AT R K
75 B B PG B9 IE R R 5 5 B, ASBE
FER IR TIRT 3 FlAS R R 2 (49 K 7K™
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Tab.3 Detailed information on the subjects of assessment

Elpeizyi

imported species

th

exporting country

[ER4jikx

commercial purpose

Elpiis

introduction scale

S 6E  Atractosteus spatula %[ the United States
WG IHE  Panulirus ornatus 3 Brunei

RS DU Mizuhopecten yessoensis HA  Japan

NBE small scale WF A ornamental fish

PRI medium scale 7=k precious seafood

it

xR
= ]

KIBE  large scale . B#  aquaculture and sales

2 4R

21 BRIERNENTESRYEFREXNETL

SRR A RS ACE A TH R R R T
PR, B TSR AERCR, IRl T
DR FL R VA 1A fie ¢ pR B GR S (4 ROk
BRI 4 £37):

R=0.096 4 R1+0.167 5 R2+0.092 3 R3+
0.152 3 R4+0.217 2 R5+0.274 3 R6

R1=0.107 2 P11+0.444 5 P12+0.283 2 P13+
0.165 1 P14

R2=0.179 8 P21+0.304 0 P22+0.426 3 P23+
0.089 9 P24

R3=0.299 8 P31+0.052 4 P32+0.063 4 P33+
0.182 1 P34+0.117 4 P35+0.093 8 P36+0.079 9 P37+
0.1112 P38

R4=0.494 4 PA1+0.247 2 P42+0.107 0 P43+
0.151 4 P44

R5=0.558 2 P51+0.183 5 P52+0.144 0 P53+
0.114 3 P54

R6=0.107 2 P61+0.186 4 P62+0.305 6 P63+
0.078 8 P64+0.262 1 P65+0.059 9 P66

2.2 3 FUKAE SRR TS B Z RABRIT

T AT B SCHRZR IR ) L AR 5
FRFRTEIAE T, X 3 FhAIEAK T Bl i 4 6 |

R E K7 2: 2 E /) sponsored by China Society of Fisheries

RS R AE . WR SRR DL AR B TS, X3 AN
FRIIE R N W2 4, 36 5 Fk 6, MR
WAXT 3 AW FR )45 AR bR T PR 53, T4
R T,

23 3 MIHEN R EFREIXR] 5

R AR XT R AEFRFT oGO, Sl i
AT 3 TR S KUK A R FHXUR: B8 10 PP 45
R GEE8).

AR YRS PTG 25 Ak X 52 1 AU 5 2R
F/INEG T - 8 > 5 B DSBS Jp e, o,
fi 4 B8 1) 7 | 3 XU S 0 Ry e AR, Gy EE b
AEAS B 10 5 | SR s R XU Dl 5 4 i A 4 T
TEMG S AEAR DAL I B DI IC & N AT FR b5 32
R 35 DA 51 1 RS A A RUBS: 76 A
PRSI B AT AEAT RS 51 2 5 S5 e ir iy 5 I X
SRR, R RBOR ALV A N AT LG [k,

3 Wi

A DR DAl A 28 2 i 7 [ B o 32 107 JH A KL
B iR R TR i gy, HA RUF LA OF
PRREZEG T W0l B B Az KU 042 105 2 155 22 0
B WA K5 1), RN SO T 22 B A . O IE
ML A AR A A B W SR W 5 | B A A
F; QAR i AR bR D7 5 DR T b ]
AN T 23 BETRDEE, 45 JCEE M A T 7 10 52 24k T
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Tab.4 Supplementary discussion content during the assessment process of A. spatula

— e — —
i i
index Y supplementary discussion content

P11 B A K 1.2~1.8 m, {REE45~72 kg, NKMMI, A RKER, WHRTR, EY, EFSEARH- 8RR FR, S8
AL, i, TE26~504F.

P12 BBV X H SRS AT Mt  BORAEOREG flindsfh . i3, SRR SR, EAERIETIR . WA AR EESE B R,
JUTAR A W H] LU il #5225 1) A OR B

P13 B SRS XUR A R, IR R NSO, RSl — e R, e, HirEER.

P14 WS AR 5—8 S IE T~ O, MEAE UG T 14~20 /7 M0, Hrb DM DAL, N RIRER G, AR, R TR e L,
AL IZ16~8 d, MEVEG6ES . MEMEL 1R 7o A AT ik B

P21 BSPREEE T — Ml BRI, GRS, — AR B SRR T A S A AR AT K

P22 50 il BT AR RO SN, 8 B A O B A AR SR KR TR AT RS2, BR— SRR NMR ST, FRAERER 5 N TR F AN
REMG A0S FE T BEN R, H—HbRsiid, MyoEEmL.

P23 BSLEBE I 51 NS0 5T NIKIR L) 5 2 BEVEG IEBOKVERIT 7, B o, S5t 5 h 2@ R0 ke il e, Hk, REAE
I BEOR, BRSNS K P L AR R S e A DLEAT

P24 SR B K 5] NS00 5N KIR B A E A B O TR i fa 7, B o, BSREEEAR IR ) SE 4 RE T 2 S RTINS B AR M B U
BB, Hk, SSEERINIES AR, TR Ts Rk IRIAEL.

P31 5L BEHURI RE TR0, (HEATDUSON 2 A S T 8 b (a1 1, S GRRR . SERRGR P —LeRh), HREOKE . 4%
). WAEREIMCNRREE), FF R REMEIE)EL R F R,

P32 U5 1 R S i [ A BT A X 85 4 AR 605 T B M R S AL

P33 (e NI IURIE BESS S IR BT 44 3D A3 DA S (WOAH) GRAEZI T AVEIL) | GRASIPEIR 2T 1)
SRR SR BB} B IR SR SO ST DU A 22 66 5 o 55 FRBELAR 6 KU R 0324

P34 FEG AL ORISR I SR %, 140 5% [ S FAR K22 K™ FR 0 B S A, LA I 4R S R U B T R E
FHSR AL B FE A AT

P35 EEEA AL RE, R ORE IR il O, 2R SR G B . TR R AR T AR AT
PRI AS B B IS, HRES AR B T 5 R E

P36 §ﬁ%’é%ﬁﬁ%'—ji%%ﬁﬁiﬁﬁlzifﬁ%(ﬁi%fiélzﬁf%B)iﬁﬁ%"i“fﬁm?‘ﬁ%%ﬂ%ﬁﬁ, [ &5 ARG B 22 R R, ARIE
(P SR O

P37 b TS A2 6 o] BEAFAE RO B, SR [EAH G B B g+ 0 SE R A A IR R, R TR0 B IS A FE AN e VRS 0L T, M
TR B AR AT

P38 FRIFH 5% 11 44 A6 A 2 P IRA IR AT Rt RS A ) & RUE AR DG H R ) BT 15 DL«

P41 B 22 65 M) B A5 T (K0 DR LT A B TR BERR T () — SE ) . B OKTE . MF5E). RREBUVESIMICN RIS, a5
KN (R, LT VBRI, (AR B IEOR K RISE T3,

P42 A A 6 ] BEA T O SR A, KR LR ] (KR e A 259 v S B8O 7[R B R R e SR TR A R S5, HLIRR . SRR
Ja T R — e Rh A T LA B Y B R AL BRI AR ST R A (I B 5E 2. RS Z AL 3% .

P43 2 T3 NI ) e PR B30 T IR G (B 3 7 2 A PR RO TR 4 ) o

P44 52t 2 TR UL B 0 AR B - K R TR AT A, A S B R PR A e, 2RI LR AT 2 (O RE,  BAREIR 7% &, (HR
A B 2 AT 7 AL BT AR AR DG BEHEAN 25 AT AL 4, BEMTINOR 1 HoAh K A S 1 JEe e AU

P51 BSEBEVERS XU, TN A, SR AR A W AR G NS, NN, SSEEER IR S SIS R, A AR
BT SR T & A B R, U2 A R Bl ™ FE A o

P52 TS R A AR B H 2 SBOKIS PN I R HOR SR, BRIk, 75| Ed R, HE AL B R HE B NER, NI
A B LR 2B SR AT 5 5 BURAR T B SR B AT 3 A A7 2R3

P53 et on@ g i i, SEPAETT K, PEE SIS 2 BRI E AT R, B, 7RSI ISREE 5 6 X S AT A
FIEEL, A TE R, AR TR 5L K RGN I R — R R ) B T S

P54 SIAESAEES)E, 55 T, NWRA F RS B E S A EY 2 FEE, SRS AL RS 5
P61 TR I X IR TIN5 AR BEEA T ST WS, W R PR S AN S D A oK A b S5 K A 85

P62 S N 4 B B AR AT B, TR SRR AR R, R A 8] EL i STk i T B S T 7
P, i G 7R A e A M

P63 XTS5 BRI R ST, BER AT A H 0 A M A W R T B S 2 W%, SR e LIRS — i A2 5
AR -

P64 SRR BRI 22 Mg R A T« SO N A5 AR BB W DCRINEE S B7A BT BOsb AT 4261, 81 2 309 J 1 70 vl BB Y %
BRI BT . RORBL BRIT

P65 AR ARG A AR R AT B, B ST SRR R B I, A OO S AR &5 SR BRI S T AT

P66 HAT, MIJCH ZOMEE LSS AR N AV G s B0, R BEllid A HHOIF XA 9% DX A7 R . V#8557 8 B
S 5 X0 L SR AR B R

Ei=y
H
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Tab.5 Supplementary discussion content during the assessment process of P. ornatus

S NIV ATS

in dexry supplementary discussion content

P11 RS IR i KARKIE60 cm, J8H H20~35 cm, & RUFIE R ARBER K, B EAEKIRI~10 mib. Sk IS 2 5 &R E
HHE, REEKEEER, B HIOME, MR 2B TR %R R B AR5,

P12 R RIF A FZERHOA A, BRI T KA EFRGEI FE o SRR 78 2, B Y4 S5 R P30 B AR A o

P13 E ORGP 4R S5 I E B DA — e DU NI RS ANEIRE N, RS a RS .

Pl4 W RIFTES D H W ER20, AERLSR1~10 &7 00, JURBRR B AT 00, SIS0, IR, Eni. ALY
YR CXTRBA UGB X EIRERTER . MR ATIRE L. fEKIR29.2 °C, #hSE30, ZHE
G ££22~23d AIHAG RS

P21 %%%ﬁ@ﬁﬂ%%ﬂF%?_*y WA YR R, N TIRFAM BRSNS T R e R B, S DLAEE, SO A TE
NS RS o

P22 R RUR E Y BT ORI, HRHATANEZE BAERIK, HOW IR RS, B HAERE AR R B s>, R
M RAEAEINGR

P23 EL ARSI (R S5 iR R T DL — 2 DI /NRUEES . BRAE A IR o, N TR E S s — M R & ke e, LT
ANERE BINTKIG P AR 22 B 1 7 A S TR

P24 —IEAEBLR, SRESRER A S0 5N KR K A A R B AR S TR

P31 FRGERIT I PUR BE S B0, EFRFHE R — R G B A E, (A RIS RIVA IR . <P, K5, BEERTE
B R A .

P32 20194F, FRE 5 SR MRS K GE s 20234, FREE X SCES RS IR, XU E RIS T EEEMR.

P33 (it N RICREEBEEh IR B BT 436D« A DA HI(WOAH) GRAEZNY) DAY« GRAESNWIPI S W T
SR O T R} B ] R IBUSRE M SCA 3 T LA S HEARN 4 5 i 51 o 5 R B AR 5% XU P MR 512 5 i

P34 FRE 5 AR U IR S0 = 35 AT A TR IR ) BE AT b ) AR EIRA,  SEI6 s R 2R A Re 2045 2R 5 AT, (BECAA
YOI 1 IRAESCE S RS T, Bk, A TREAAEARIII X, SRR HIATIEEE.

P35 G| BEE R, SCREASCERISF= SRR . T 8 R B AL B M O TAEMT B+ 0 R G, (BERNAVCH IR E 1 K E
NI HERRGE AR, BRI, A RRAEAEAR A RES, SECTI PO R A TR .

P36 SCHAR IR 5 S0 20 R T DX I (AR 2 A B s DX o 1o MR IS LS Bt , RIS AR DGR 2 2 B, (R
TIE R4 [ ST 00 o

P37 TG IR P BEAFAE MR, SORMISREAAL B &+ 4 58 B B AE IR TE R, B AT BAGRUEAR 5% 0 77 2 A IR 52 o«

P38 5 1 R 1R S8 A AR B (A SO A R B, Mg OGS ) S AR IR AR S AT I

P41 ERGERUR AT REA A R AR, WA MAEIIEE . SOR MR . R . AT BT FEERF BN, WEER
PR HEFBE LA, FUR AL R 1) RS A B 240

P42 X TG SRR AT RESE T B A, KA K B 1E] R BB A 45 W] A SO SR A R S, HLRE RSN . R
Bt H A5 SR T DU B O 5 R AR RIS R S BIA RI A (i fa 2 TSRS 2 (] A5 4

P43 HRGS JRUT NGRS AR Y AT 52 2R G, 0 2 A HUED 25 AT R ) 2R R .

P44 HRGE RMRIE AE N A K= S AE S TP S, — ESZ B AR e, BR T R R ARREIR A, 2 H B B Ay 5
RBGREE, AR FOGERSEER, BERAET, ek EHBEMIE.

P51 HRGE AT AR N R SRR E A M DO SE AT 5L, WA T E AR, B IR SRR B e AR B AT R R
AN, DRIt N 2R {1 47 THT R A LR

P52 MG RAFE T 2 5tur, HENEE, FEMANER, Hit, HRMENRFEKSFERERIFNT, Ear-dBERNNE
VR A Gk

P53 R IEHR (K 5] A% 5] NHK F= R IR ST R M S A T 458, AH ORI T X 5 N HOSREE AR b AT b RO B, R T B 5R T
BT AL R RN, BRARAS S AR K =S IR, BV RL R 47 T R B B R A

P54 AR FRFEIA T 5 N BV E R 75 34T PoAR B B, B TR, LR T = A B SRR R U A TT BEXT 5N M () A A IR BT
He VR ST R -

P61 R R AR TN ER G AR AT ST IR, B CR AP SRR S5 AR R AN 22 B FL A A - 02

P62 R U E AR N 4 Sifg e SR B T B E AT &L, AANEH DVEERGS IR E N B UR, — IR 7E R e 17K I
ST IR, WO RE A

P63 TR G5 AR SRR, FRIEWR AT 1A 0B 8 T SRR F B S 27k, BiR T DR 55 — R 18] 2 B 485 7 05 S
HINEEH S5 AT

P64 AT, XTHR45 0T 1) 2 P 8%, T LURISE & B 16 T Bodk AT 4] . AR o v (MU A (e v, (BN e i 1 o
TG LR EEEAT 15 MR AT LA w45 TR ot 350 493 S 1) G s 77

P65 ﬁjﬁ?ﬁﬁ?iﬁ%%éﬁ?ﬁﬁiﬂ\ R I AT S W, B 51 AR DG HE AR TG W, AE G T AR 45 SR R B 1SS 5 T
WAT o

P66 g, SFFubsEari, HAeE s yE e a7 I 2 0 7 1 B AR 25 AT A SO X R s, T T AR KR IR,
i TE V) S AT AT R ROTIE A R T E
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Tab. 6 Supplementary discussion content during the assessment process of M. yessoensis

YR bR T .
WIRH RN
se(i:ggg;ry supplemenliary discussion content
P11 Nﬁﬁkﬁﬁ—%Ttﬁmcm,Tmﬁﬁﬁiuﬁué Lmﬁ$ ﬁTmﬁ¢,£%%é mﬁﬂ%oﬂ%%ﬁﬁﬁ@{
ﬁﬂ%m%%%ﬁe
P12 f%%ﬂ%iﬁi%%*%%%ﬂﬁ&%@%@%%%%kﬁi&i%%ﬁﬁ%%ﬁﬂ,@@ﬁﬂ%%ﬁmﬁﬁﬁiék
5 o
P13 WRSE R DU IE P T3S, LA/ EY) . FREsh . i DL B E & .
P14 URT R VURRAN SR, ARANRE, R T 5205 f52~3 W /R 58 —Hdk, 63 W B BI“D JE4hiA, 1520 d478 KikF1220 umitf, &
%f&, HENMEE, A KBRS AME DL, 52 AKA3 mmB A KU, 572 Kik6~10 mmif k25 222, FE RS
P21 W5 DUARYA /KPR IS8, — MR I /K A B8 8 L3 5 DL AR A T
P22 ﬁ%@%%%ﬁ#ﬁb&%ﬁH%Kﬁ#%ﬁﬁ*k*%%@i@ﬂkﬁ@ﬁ,ﬁT%%Eﬂﬁ@%ﬁﬁ%,E%*%KQ
R % o
P23 W B f DL TR GE R IS 24 I ] 6 2 b5 A ot o 38 b 5 4 A 3 2 (1) SAEDRH RV SE, BF AR PRS0, B S AR 3 R 2
A SHAE TG R, A0 R RN .
P24 %i%ggﬂ%ﬁ,H%ﬁﬂﬁﬁ%@ﬁﬁ%ﬁﬁ%ﬁﬁ&%%%¢ﬁﬁﬁ%ﬂﬁﬁﬁ%%ﬁ%ﬁ&ﬁﬁ%,ﬁﬁ%wmﬁ
P31 M%Fﬂ 2 b DU T [0 7 E iy & 2 —, WW%@E\%ﬁmﬁE%*%ﬁ%\%ﬁﬁ&%yﬂ#%*#%ﬁﬁ%ﬁ
#E, IR EIE T REE R A Gy, BE ST IR
P32 RT3 R SR S R A BEATLA o T 28 DA 93 3 3 R B
P33 (e NRILFIEBEE SRR Em 44 5%) | ) DAAZ(WOAH) KA TAZRM) o GKAESMEH S KT
238 1K T % TR SR S 1T LR IR 35 UL 51 5 JE A SRR 45
P34 A R AR & SR T, K= FRIENE 53 %08, T8 5 DU S Bk, JHG ) 5ol A U 52 3 5 (M 45 5 e 453
7 R BRI
P35 74T WA KB 7 BT W B R T AL 3R 58 TAER B EONEENAER, B T A KRB -l 8 T XA 5]
B, G, IRERAE T REATLE A K 1 XU 5 3500 3 DL 5 L i PR R AN AT 42 R 3R
P36 757 %o S 8 5 IX A (A 0 2 A R 8 D) 394 A 0 P R B Bt [T 5 A DR B 2 B R AT DR R IE R AT 1 SE R 1400
P37 TR 5 DURT BEAFAE IS S AR QIR R4, W07 B S8 0 A T SR IR, B AT gAE A 2 e, (AT AR
O RABVTAl J T KL 51 3k, (R, BRI INTHRIE AT 5, AR U SR AN 7] 2205
P38 RUH7 I 5% 1) R A A 2 7 RS S AT T e, 5 DR A5 1) 2 DRAIE AR S B AT 1 V0L
P41 W 5 U ettty AR AR L 5 T . R I R K — 82, SR iR AR, A — RV A & 1R R, 2 EURBUR TR
R, SETIREE IR R, AT — /N Ay R TG B B R R
P42 iggﬁi%%ﬁéﬁﬁﬁﬁﬁﬁ\%%@%E%\Fﬁﬁﬁﬁfmﬁﬁw,E%ﬁ%ﬁ%@%ﬁ@ﬁﬂ%@%@%ﬂ@ﬁ
P43 R TR TSR B AR T 52 By, HLAARFET 200 B T Rk
P44 20 ROR IE FUR R, — BRI 2 LR RUBE I BE TS, e T2 5e 4k R i Wi
P51 W U IR EE . WREESE, AR LSRR, BIRIT IR TAR GBI A R G AN, (R I A 1S B,
FUBH S e 10— LU M R] R 2o N2 FREAT TR AE 19 ST R
P52 202345, FEAWARNEEN R (OST A5 — M E ZOK ™ B M & SO RIRIE AN , G HUIF 525 IA5E7/S B BRI S A
NIRA G, (EFRFHERRS, A0 & 2R S B 55 TURKIASEAE T, MHO S 2 I S R AN T i, AR A
IR TP i N N =N
P53 AL 3 s DL SR AT 8 T AR 2 RO5E DU, Rk, TEFRGAIE AR, AU R IO AT TEAR AR, A A OO T 2
Ry Faoxt 5l NH AR IR T A% T AT i
P54 @EV%&M%A%E@R%%“E%W% W J e DL AT Rl 3 4 1 0y A o At R AR A, BOR KE SRR
v AEVEA A, BORSINH AR AR .
P61 FRIEHE I 2R R TN U 58 3 DUBEAT S U, B ER A1 SRUF 32 TUAR 2> i B AE N
P62 W5 D3R E Ve X R 5 D12K, R T KU SR A AIAR S & SR L, AR I E CRAIE % TSR 3R Tk 718 B3R [ 4=
Yz ARG EINS, B LRIETT I b @ AR F2 5 DURE DG i b B30 £ i 2 A 2R
P63 g;g%%ﬂﬁ%ﬁaw,&I@%ﬁrﬂﬂﬁ%&ﬁﬁﬂﬂﬂﬁ%ﬁf%&%@ﬁﬁ&,ﬁ%ﬁu&ﬁﬁﬂ%%ﬁﬁ%k
2 ZERARY
P64 BT, 0 TUR 55 DU 2 AR s, W ORISR & Biva i T Bt AT, (H w0 wl (OB P s
P65 é;k%ﬂ<ﬁzst¢%*%éé4ﬂ*rum VHEEIFREAT PR RN, EL DI S HOR AR B, A OO AR I 4 R 1 SR B S T R
17
P66 HAT, AT bIEFR5H, AT IS i I A AT T 3 0 7 VR T R 98 3 DURE D03 JEO0 FRE 5, T T B AR IR A
W TC YIS AT AT (A BT VRN IR B AT A .
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Tab.7 Scores of each secondary index for

the three species

YRR
secondary
index

fiz e lig
A. spatula

TG IEAR

P. ornatus

UF T UL

M. yessoensis

Pl
P12
P13
Pl4

P22
P23
P24
P31
P32
P33
P34
P35
P36
P37
P38
P41
P42
P43
P4
P51
P52
P53
P54
P61
P62
P63
P64

P65

L S N T Y Y Y Y Y Y N S T S e S R Y I N U S U B RV TV O N N
L S B N L N L N N A T O T N U VS R e T R NS BT (S B V)
W W W NN W W AR N R W R R =D = WD = = WL WL R NN LN

P66

B IR R AT S5 R O
VAR Rl AN ISR R T, R T AR R Ak
FEARME L3 o T A T 70 JEXURSIR L A TR, X
SER IR N AT CRUETT 20 45 R R 1 A [R] I ml g
S A0k By b | SR S 0 AE R i Y R L A
@A LT HAB S PPAG A R, AR 2R S i )
SRRy, T ERR R b S i bR B
RE SR AE 52 R 5| R 5 SR A i At P v BB 2R R 1 Y
AL, PRI, FEITT5 bS5 4 B a] 2L
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Tab. 8 Risk assessment results for three species
TiH fig e lig LA R A I
item A. spatula P. ornatus M. yessoensis
R 3.948 6 1.868 8 2.908 1
AR5 2 o AU R IR RS
risk grade high risk low risk medium risk

MEIRE T 25, oM EM . HAFERA R 20
DA e OATEAl A 5 32 2R PG X R 22 5
FHMRIK T Sy (A SR FE A A WL RS, X
TR R — L HAD S b H B (FIanesy . R4S
WM B ES) KA, AR SE
T2 1] R T BE BE AN WG 5 AR DAl 1 38 3068 A% 3
TR P2 IXURSE 8 A B 5 S 1R b ] RS 7 F
JEAY), ASKIE T PR T REFE A B4 5 A )
(BT BE 2 BES I AM—[RITE AR A TR . R &
s AR A S A5) . X8 Rl B2 AEPTPAG R R Y 2E
— IR AL o

ST 1) 5 255 R B LA Y 28 5%
KN EEAR, HRZHEEFZHMMNR, 4
WMz e, ZUMA . BURNRS, XENER
M B S AP R R R AF E 2 T H,, 4b
KW 55 A A5 PR IR] ) O R AN RER A 4l E SO A
R E, RIS AR, B
[7) - 5 o el AR LR R Z TR 1 SC R — e —
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Construction and application of risk assessment system for

the introduction of exotic aquatic animals
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570228, China)

Abstract: The aquatic ecosystem is an important part of the earth's environment, and a healthy aquatic ecological

environment is an important prerequisite for aquatic ecosystems to provide services and perform their functions, as

well as a solid guarantee for the healthy development of modern aquaculture. However, in recent decades, biolo-

gical invasions of exotic aquatic animals are considered to be a major driving factor in the vanishing of biod-

iversity in many aquatic ecosystems in China. Some exotic aquatic species have even caused irreversible damage
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to some of China's aquatic ecosystems, with far-reaching hazards and adverse effects. In the past two decades, with
the development in ecology, environmental science and other related disciplines, Chinese researchers have conduc-
ted increasingly in-depth research on invasive alien species (IAS). Through extensive analysis of the biological
characteristics of invasive alien species and their invasion process and mode, it is found that apart from a few
exceptions, biological invasion around the world are almost all caused by the active and passive diffusion of alien
species caused by human activities. Among the many factors of alien species diffusion, the introduction and artifi-
cial breeding of alien species with economic and trade as the core purpose is one of the important factors, which
includes not only the biological invasion caused by alien species themselves, but also the impact of pathogenic
organisms carried by alien species on local species, ecological environment, the enormous threat posed to human
health and other factors. Internationally, many countries regard the risk assessment of invasive alien species as an
important measure for solving the problem of biological invasion. Conducting risk assessments of invasive alien
species and formulating more scientific introduction policies and programs on the basis of the assessment results
can effectively reduce the obstacles to aquaculture development and economic losses caused by biological inva-
sions and other issues. However, the risk assessment methods currently adopted by most countries in the world are
qualitative or semi-quantitative, and with regard to the accuracy of results, there is a significant gap between qualit-
ative and quantitative assessments. Moreover, due to the large differences between terrestrial ecosystems and
aquatic ecosystems, there are differences between terrestrial animals and aquatic animal in the process and mech-
anism of biological invasions. Most risk assessment systems are developed for terrestrial animals, and the adaptab-
ility between these risk assessment systems for terrestrial animals and aquatic animal is low, while the existing
research and development of aquatic animal assessment systems are still relatively rudimentary. To further refine
the research in related fields, this study took exotic aquatic animals as the main research object, analyzed the pos-
sible ecological risks and invasion mechanisms of common exotic aquatic animals, and used analytical hierarchy
process (AHP) to construct a risk assessment system for the introduction of exotic aquatic animals. This risk
assessment system consists of six primary indices (exotic species characterization, ecological risk assessment,
pathogen entrance, pathogen exposure, hazard and impact, and exotic species risk prevention and control) and
thirty-two secondary indices. Then, it was used to conduct quantitative risk assessments on three typical exotic
aquatic animals in China. The assessment results show that the risk value (R) of Atractosteus spatula was 3.948 6
and the risk grade was high, strict introduction strategies and risk prevention measures needed to be formulated,
and standardized introduction should be carried out in close communication with relevant departments such as cus-
toms. The R of Mizuhopecten yessoensis was 2.908 1, which means the risk grade was medium and it needed to be
introduced with restrictions under strict management by customs and relevant departments. The R of Panulirus
ornatus was 1.868 8 and its risk grade was low, indicating that it could be introduced if allowed by national
policies. The assessment results were highly consistent with the information provided by relevant units such as the
Ministry of Agriculture and Rural Affairs, the Ministry of Ecology and Environment, and the General Administra-
tion of Customs in China, proving that this risk assessment system has important application value in the risk
assessment of the exotic aquatic animals’ introduction. Concurrently, quantitative risk assessment of exotic aquatic
animals through the risk assessment system can provide theoretical support for scientific introduction and healthy
farming effectively and accurately, and provide decision-making basis for risk management of exotic species.

Key words: exotic aquatic animals; biological invasion; risk assessment system; analytic hierarchy process; risk
management
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