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Risk assessment and control of the exotic farmed fish,
the Nile tilapia ( Oreochromis niloticus)

XU Xudan, LIU Qiang, HUANG Wei, DU Ping, SHOU Lu, ZENG Jiangning "

Key Laboratory of Marine Ecosystem Dynamics, Second Institute of Oceanography,

Ministry of Natural Resources, Hangzhou, Zhejiang 310012, China

Abstract; [ Aim] Identification of appropriate indicators to develop a risk assessment method for biological invasion of exotic farmed
fishes and to propose countermeasures for its prevention and control. [ Method] The study analyzed the overall process of invasion,
evaluated the damage, investigated the biological characteristics of typical invasive exotic farmed fish, and indicated their invasion
from three aspects using literature data, viz., adaptability, reproduction capacity, and diffusion ability; indicated the ecological
impacts in terms of both biological and environmental impacts; natural factors and human factors are considered to indicate the
invasibility of environment, and the evaluation system was developed using these factors as a framework. [ Result] Twenty indicators
were screened to develop a risk assessment method for biological invasion potential of exotic farmed fishes, the application of which
was further validated with the help of an example. The countermeasures for prevention and control of the biological invasion risk of
farmed exotic fishes were proposed from four perspectives: laws and regulation, scientific research, governance technology, and
public participation. [ Conclusion] Prevention and management of invasive species is a systematic process. We should not just
emphasize on economic gains while ignoring ecological hazards, nor can we unilaterally increase the risk of invasion of such farmed
species. The key to successful scientific management and control is to improve strategic approaches, strengthen risk assessment,
develop prevention and control methods, and promote public participation. Through such actions, the exotic fish farming business
may reap economic benefits while maintaining strict control of invasive species and may minimize their potential ecological impact.
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A=) ARSI R Y e A A AR AR M S
BA B AR IE XA b AR 28 R 0 3 B — 2 15 3 Y
AR (RS ,2002)  H I B G ETE T B A H A
HEEBRGFEA N A B ZRE, RBUEY) 2 FE0E
W LA R R R K 4 LS R BRI & 5%
PR, TR A B A A5 XS 2 A AR 5 B9 S B
PR = A0 KR W45 T B E AR B R TR AL
R4 R ) A 25 0] B 22 — ( Vitousek et al., 1997)
NRED W L)Y F 1R E L (T RS 20115 1R
TFARAE,2004b) , H AR A ALY S s E Y
BIA OB — B RGN R B 5 (b7 M 5
2007; 14,2010, Bk—H45 2002) .

TEK = IR, VF 2 A1k fa 2 R 2R N
FroH R AR N E Sb 51 3 (X5 B4 ,2007) . FRAEE N
TN B I 0 AR A 7 SR A DL AR A
PR A AN G | R B SRR A, 51 b R
FAL AL BN A A8 A, X 2R 25 AU PEA T
VEREE ELE TR 2 | dile = 002 B i 30998 1k A 1)
MEBEEPEAL B BYEROR, 1F2 81k 38R s T Fh
Bt R By Ak 2 5r W R, BB A% 7 A T WY 22 T A
1E, {HR s 20y SRk 5 N Ay 455 328 o BT Ak O
AL H ARAEE, W R FE T RE A OR BRI AE S F
(ZRDIEA,20006) .

SR AAZ KBS VAR 2 B 25 4 ) AR AR w7
HFE B (T HESE,2006) , X FAS [ 200 1) 9
Fofr 5 B X P AR AN [R] A TP A A 3R DA OR B 1Al
AR . TER TR R A R 845 1 g éh
SRR NG 2 M B A Ty 1Y HOR R A AR
FRPEE TAERY SRR AN OCHE , FI b LB APk AR
Tl 25 2 R I SRR 5 AR BB T I R R 6T
WARITEY AR ISR S LG, 32 T+ A AR KU B 422
e N BAE LR L, AR SCULFRGE 028y S A Ak
kAR R P B AR Oreochromis niloticus (1.) 4
B, 53 BT AR Fh 2Z 7 LLAAR B0 9 JE 5L, D 4 o A
B AR R P O R AU 9N 46 78 AR PR
flidebn, R4 G A S R EE /] A=V, i T
FEXTAINR FRAE 0 2SI AR RS PRAL 4 2 | I % oh ok
PR RPN EECE PO 3
1 RETIFaERFAEMFEDMIER

Je B B AR A2 7 T AT I RRHT I B K Pk £
2B H Perciformes AifF} Cichlidae % JF )&
Oreochromis , &% A 0 J& AR KA ( 221,

1979) . HEFE Jyom AR P Bl N M (BR
JHEAZ AR 2007 ) , FEIR 7K BLIR K FEE K A BE AR
(ABE WK, 1988; Z: ok At & R, 2007; J& KA4%,
1982) .

B A B IR G S O 3 35 100 24 B K F
X, S A BROK F= 37 58 e 2 B ) fa b 2 — (P R B
B AWM F AL, 2020) , Hih e B % fn
(AR i 24 o R £ FR A 2 1Y) T0% , 388
Hoft 5 Fh (TR 2% 2016) . FREESBRE KRS
et = E A O E (R s 55%,2014) . Gt
CHp R B ARS8 ) A BRI T LR B, R
Rl 30 47k & A 7 AR R v K A, H
AR RS )P 2 B AU R B IR 0 5 B A
FEME(HIBX), P P AmRIRED kM 5E
BRI T Rl (2R SR AR B K, 2001 RAEP 4
2008) . AR E G A B B e = b ——fanl
BlfRn /e 2017 4E 11 3R EEEEE , To ERR Y
AR, HAREA (HIRIX) WA e B B HE
£ (KRR Bl TARIFSE T, 2017) .
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fEFEBRE 71 FAMEAR YR, K, %
VEISIR TN i e et/ DN o BN Y5 21| DT
K AT R 4 a2z —,
21 ANEEE

e B B AR IR E Y R A G R
(755 ,2006; RIGMHSE,2004b) . 1978 47 H,
RATAK =58 BT B N e 1] 55 P58 N 51 ik 22 )
BB B4, 1985—1999 4F ARG Jbat ) AR A L
8 X IR K IR 28 R E E 5 i
faff ([ K T R 2E B 5 B il TR BIF 5 BT,
2017) . iXEeARYAE IR0 R A e TR E K )
FEIH (R ARIELEE 19805 TR h 5, 1980) , TEFRAH
a AR R L R B B R ki B H AR IREE Y, IR
EHSROKRERY L, Har, e ¥ P Eac R E
ML HARK R 200, AR, T RA
% FEKZR (e B4 2012a) J PHR AR R B K &
(BRAS7 RIS ,2019) I F 48 B P VLK (R AE A4,
2018) A LRI K (7 RS, 2015) 4835 &k
B B Aty T —E A RRE
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G 7 F AR IKISOE B S5 Fh A, 2t s A b 0 g 2>
BUHR MR 2R TR — (W 5E,2020; 25
RA,2020) , Je B B A (S ELAT R K AR A 4
B, ISR K R AR, 3 1717 52 M HC A K A AR Y
HEAE (AR AR RISE JPE | 2004a) o (2) V5 e 3R, [
B gs R, e B 2 HE M S R K 48 37 i, 5
AR A e 3G T, A A3 B R AT, e AT
AN BB KT R ATRUNM (XIRESE,2008) o

3 REFTIEENEEMEFEST
3.1 iERzEE

Je B B A f0 A AR )35 1 5 1, R BILAE X A Ak
AR 3 N LA R B 0 45 22 0 T, ORI L ER
JE BRI SZ U EERAR T, e S B RS iR
TN 16~42 °C  fidi By 24 ~32 C (A&,
1998) . HRHE = A IS AN X FESC (1997) Ml o4 AR,
R B B A IR EBEIRE R 5.5 C, (R E iR
FER 11 C L BARBA TR B R 13 °C, eIk B8 I
H20~21 C, e Pzt Yk, Revs it 2 58
32 BYIEK (AR ,2003) , e B AR AR
ST 32 8 ) AR5, 5K B4 (1982) A, e B B
Rt RIFEA R N 0.068~0.251 mg - g™ - h™' | EH
FN0.07~0.23 mg - L7, b fi wofa 40 S50
T 2 8 AUER G, SR ERIT, Je B % A fa a1 O o
PRBUR B E AR £ 5, IIRIE A R0,
SO I 2 R | B AR A3 R K T A T
(A 5F,2012) o %125 (2015) SR FH 52 56 = 15
WELFR E (1) 7 I E 5 e B B A A RN £ 2 [ (1) 23 []
TEH KRR, RN, e B B HE A 23 (8] 55 4 7 1
I BORATER UL, HAL, KSR R
FLEEBR N TR IR L5 SR ], e B W HE ik 2
A BERIPUR S (F781,2011)
3.2 R

Je B W At BAaRE Sy HAA s EL I s Tk
Je B B Akt 4 A H RIAT A Rk, M S A iR
RHAEBUAZ IR, = B0 7= O S A B oy 25 d (5=
FRIEAE, 1991) , 5 Z Rk K f F0 7 f 2 A T
(BN, 1996) , P g L | g T I Ja A e Al 58

o BCRMES S BT SR A T N 2R I
MEAIZ RGN A Db B £ SRS DR TE e £R 1
EAk , — ELBAT f0 Be 18 HUR SR AR A 1k, — % g st
15 d 245 (Ui g5 1979) . ghta R TRl
LR il faRs 2 gl g A b (skh 3 [ 1981)
3.3 ¥EgeE

Je B % A0 78 43 A v B L 3R B AR 5 i 4 K
fe1. e F At )m Pl a2 AR IR B S A IX
KT TV R A (AIRX) . XL XK R
KB YW, e B B AR e AR AR h iy
R T4, WIS AE R0 R AP, e % B Ak
BB K EA BT ietE R e, %otk
AR, Je X % ARt SR 7l 2 AE TR P BUBCR
TS T 45 b 53 9 152 it 4% 1 R A UK OF- 2 25 R 5%
A5 55 f0 AR B RS T 1 0 P 19 100 P8 P A

4 RFEEEHNEDNEBXEIFHER

SR RS TEA 2 B 1 S0 R PR AR =
BB, B ARG S PR AR AR N
PRSI AR VMG, SR PFhRE | A2 K
Iy, BT HAAZ RIS 0] A= 22 (6] ) A A
Mo RIS FR kYRR AR A2 R 807 A B i Y
TR RS2 1 W B R AP ok AR AR W B R AR
AW BB B AT Rk I £1 (2014) A R B S
(2006) (SEHEE(2011) ZEH 7 1 PEAL A R AR 1
P T — B AP K 75 fa 2K 1 A AR KUBS PRAG A &
IR 20 NPT S A AR A
B AEREE 7T AR 3 07 PG N2, 5k
AT — RINPEAGFa bR B 43, 43 5 X6 Bk 3 J7 T
PTG K 43, 4R J5 3 i 25 5 1, 75 1 A1 ok
FRBH 2 AR H— b XA XU S50
4.1 NEMTEM

MDA 32 23 F A0 R 757 i £ 2 11438 V. BE
J1 VEFHRE I MY HURE ), R AE T 9 VRS R AR (R
1), BAHE R S TR0, Bk &
X TR R AR WK 43 RS TPAR 48 A5 19 I 4
9305 ANEER(0.1.2.3.4 51) MRIRE R AR ER
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Py 2 AR IR R 2 5 1, AR T 4 D IEAS
fobs (% 2) . BAIEAL R bR A & 2 TR IR AR AR
PR gt A Ak X AR 25 3R 0 10 S i M P A, il AR
WCLAE PEVEAL O F2 0007 3, B Sl 8 A (9 T 23

M) SE M /N 52 M T A R T 35 R R e s 2 P
HRAE AR bR AL T3 HH A (B 2B 2552 i PP A R
SHEA 100 43, & VAR 3 1H = 2 8RR 43/ (4x
HAGARELEE ) X100,

NS AEAFEH(0,1.2.3 .4 7)), MR FR AT

1 ANEETEERERENE
Table 1 Evaluation indexes of invasiveness and their weights
Eitae | WS LI LAY e
Index category Evaluation index Reference index Weight/ %
HENRES) 136 90 L 2. B o7 9 P 5 3 AN ROKAR AT il i e il R FR AU CEE IR AR N 40
Adaptability ZH4. 50 IS B S ERE S 1. Suitable  HYHrEEAE5E Optimal temperature, optimal salinity,
temperature range; 2. Salinity adaptation range;  oxygen consumption, challenge test results, gastrointestinal
3. Tolerance to poor water bodies; 4. Disease contents analysis results, etc.
resistance; 5. Feeding and predatory ability
YHHRETT Repro  1.EFH T 1. Fertility IV AT 18] | 58 J8 397 B & 55 Time of first 20
ductive capacity sexual maturity, reproduction cycle, egg production, etc.
2. FACAETE K 2. Survival rate of offspring WE RN EE % Nurturing behavior, predation 10
pressure, etc.
P HAE LH AL 4% T RE M 2 N 1L 3 W RE M MRS RE T A AE ST L N SR A O B A5 30
Diffusion ability 1. Possibility of natural transmission; 2. Possibility = Individual athletic ability, survival habits, artificial
of human transmission introduction, release activities, etc.
%2 ETUWTEIERELE
Table 2 Evaluation indexes of ecological impact and their weights
el BEGEEEAD WHiEtR e
Index category Evaluation index Reference index Weight /%
oA B 5 I SPNE S 235 HipA AR A 9% Bring in pathogenic microorganisms, etc. 30
Impact on biology 1. Impact on human health
2% FLA) T B 5 ) FEE AL S R EF YT S ORI RE U A ) 2R 30
2. Impact on other species Squeeze the ecological niche, compete with indigenous organisms, disrupt
the function of the food web, threaten biodiversity, etc.
3R iB A% 2R R 54 A W 2 38 | i WUis 15 75 Y %5 Hybridization with indigenous 20
3. Impact on genetic diversity  organisms, causing genetic pollution, etc.
P PR 1Y) 52 ) Impact 1.0 BREE B 5 ) IR Sk E & Destroy the environment, cause disasters, etc. 20

on the environment 1. Impact on the environment

43 FREAABHIER

FRBE AT AT A BT BRI E AN
B2 2 JriE R AT 7 MRS RR (%2 3) . BT
R o i T T I S e T
BT HIL X £ T A £ 25 T 56 (0% 4 A A0
V) AR HEBR 15 BRI 10 T A Rk 2 74
K (MRFHCL) . FATAEIEFR IR h 5 4
SEY(0.1.2.3.4 4%) IR F R BREE AT A R AR
5559 R R AR FEARARAS HERR IO R TR T 4
{1, BRESAT AT A h 100 43, 4 B4k 4
FRAME = BRI (A5 LE ) X100,
44 SMRFEHEEKONERBLESE

SRR TR0 1 AN S5 G5 Wi P A% 3
Y% MR AR A 25 T R T AR R 5

FIWT (R 4), bk 3 E PG A A AR B
1 fr/NEL, PEAG 2542 0.0 ~ 33.3 42 1K, 33.4 ~ 66.6
I3 A ,66.7~100.0 43 A
4.5 XUBS FFAE 4 2R A R AR 2445

LU S Bt AR WL AR 1 AR AU PPA Ay 451 5
AZIPAN AR R AN , A FEARIR A B AR AR 5 B,

Febr 1 BREE, e P B HE M0 R 0
J AR A 1 R A L X IR A T
SRS (JEfE ,2005) , AT 3 43

fabr 2. ERREE NG, JE B B AR TEIR K R
RO TR BE AR A (R IR AN ) ,2007) , HAT
PR AR BEIE IV BE ) (S 455 ,2018) , RAT 4 5%,

B 3 XA RAKIRRT 2 T, Je % % 3 faxt

IR A SR T 32 BB AR R (TR Th 9555, 1982) , X7
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i 2 P 1) 7 AR R 5 U, A 6 i 1) 338 17 1, BB A5 Tid A2
pH {Eh 6.0 BRI SEM, RISE&MET , # e pH
EART 6.9 I, RUH LR BT (T3 S AN 22 i,
1990) . Je & B JE Mgt A L vt g a6 45
HoAth 77 58 PP 25 5 (TR AT Z4F, 1985) X TN EE A%
(2013) W55 L0 12 HE YL G 1 e 2 B HE f e 55

ERBRE FE P PR — 2 1 FR A AR K PR RE S T R
PR WIS BN, WA 4 4,

f6br 4. 90 11, e B AR B, KN
TEOLE A (H A2 PR A e R e | 5 TR SRR e ol 2 A
H B o e — et g (XA 7K, 2007 ; FR7EAR, 1985) .
W32 77

x3 MEANEREITEREREENE

Table 3 Evaluation indexes of invasibility of environment and their weights

g eSSl BELEELD WHEAETR &N
Index category Evaluation index Reference index Weight /%
EENEES LA SRS E B AF IR 2248 Annual average temperature, annual 20
Natural factors 1. Similarity of climatic conditions temperature difference, etc.
2 KRR SIS B JKUR  EL R H A 3 Ak N T4 Water temperature, salinity, 30
2. Water environmental suitability other physical and chemical factors, etc.
3R K E Number of natural enemies 10
3. Number of natural enemies
NP LI TP AL 2. 0K 7 FR AL 48 BOK s FREETEIAR FRAE7 %%Lﬁ%%%ﬁ BRI FRAE I 40
Human factors 3R B ER AR 4. N B PG RN IR B AN AR ZEE FEE % Cultivation  area,
1. Existing aquaculture scale; 2. Aquaculture  aquaculture production, completeness of laws and policies,
management level; 3.Biosafety prevention and  management standardization, status of aquaculture equipment
control technical capabilities; 4. Personnel  and facilities, education level of the public, etc.
awareness of prevention
R4 IRFEELEPNEREERLR S H#
Table 4 Comprehensive judgment of invasive risk level of exotic farmed fish
HE No GRS AR/ NP Bl MR AR R 45 4
Ecological impact level Invasiveness level Invasibility level of environment Invasive risk level
1 = High = High = High = High
2 f= High = High 1 Medium 1 High
3 = High = High 1% Low H Medium
4 {5 High ' Medium = High f= High
5 = High H Medium tH Medium = High
6 =1 High #1 Medium 1% Low 1 Medium
7 T High ik Low T High ' Medium
8 1= High & Low 1 Medium H1 Medium
9 f= High 1% Low % Low #1 Medium
10 1 Medium 15 High ¥ High {5 High
11 H1 Medium =2 High F1 Medium = High
12 1 Medium =2 High i Low 1 Medium
13 1 Medium #1 Medium = High =2 High
14 1 Medium *F Medium ' Medium 1 Medium
15 1 Medium 1 Medium 1% Low 1% Low
16 H1 Medium 1% Low =2 High H1 Medium
17 1 Medium % Low H1 Medium % Low
18 H Medium I Low i Low {I% Low
19 {I% Low 1% High = High 1 Medium
20 1% Low =2 High 1 Medium 1 Medium
21 1% Low =2 High % Low 1% Low
22 fi& Low 1 Medium 5 High 1 Medium
23 1% Low 1 Medium *F Medium X Low
24 % Low 1 Medium X Low 1% Low
25 & Low X Low = High & Low
26 1% Low 1 Low 1 Medium 1% Low
27 i Low X Low & Low & Low
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Table 5 Invasion risk assessment of the Oreochromis niloticus in Zhejiang Province
Al H AR bR WAl TR AR i) orfH BELE R
Evaluation goal Index category Evaluation index Assign Score Evaluation level
Azt HREAESN i it v 3 6.0 7(79.54%)
Invasiveness Adaptability Suitable temperature range High (79.5 points)
8 3 1O 4 8.0
Salinity adaptation range
XA BRI 52 ) 4 8.0
Tolerance to poor water bodies
ARV 2 4.0
Disease resistance
B HEEE 3 6.0
Feeding and predatory ability
HHHRE HH T 3 15.0
Reproductive capacity Fertility
ERAVRIES 4 10.0
Survival rate of offspring
P Ak FI A% T RETE 2 7.5
Diffusion ability Possibility of natural transmission
Nt nl figd 4 15.0
Possibility of human transmission
AR Xof R ) ER 5 o N A £ 5 0 0.0 W1 (45.0 43)
Ecological impact Impact on biology Impact on human health Medium (45.0 points)
X HAA TS0 4 30.0
Impact on other species
X A% R R 1 5.0
Impact on genetic diversity
X R AR XN RYRE 2 10.0
Impact on the environment  Impact on the environment
PRI A= FADI % AR 1 5.0 fi%(27.5 5%)
Invasibility of environment Natural factors Similarity of climatic conditions Low (27.5 points)
IS RZR BTINER S 1 7.5
Water environmental suitability
PN & 3 7.5
Number of natural enemies
VSIS ES A FRFE AR 0 0.0
Human factors Existing aquaculture scale
K IRFEN A HK P 1 2.5
Aquaculture management level
A% S B R 1 25
Biosafety prevention and control '
technical capabilities
A GBI ER 1 2.5

Personnel awareness of prevention

AR FEFE 11125 19 AR KBS 25 2% Tnvasion risk level of exotic farmed fish

' Medium

febr 5. Bt SHERR ., BB P Eanratk
2B (Peterson et al.,2006) . £ HE S am,
R EIBMIFIKI Y AME SRR EY
(XMeZE%E 1994) o TS 3 43

fabr 6. 577, JeB B Rt A R B
W (RARHESE 1991) o (B 2800 BE5E I FAH X
BFE 5 H A A R AR L AR (4200, 20045 2Rk,
1998 ; #XS7],2019) , WK5> 3 47,

fabr 7. FIRAEE R, TEFTA Rkt 2
A 22% M RERI —E R ERILEIT R, L
HXCESL [EEE A5 175 (Rocha er al.,2008)
Je B B AR t0 R FUEL O ME£0 1 5 0 Ak Y A A
PE, A SGRZL AP G147l A SR R T AR
( 42008 ; B2 HH,2019) , WA 4 43

f5br 8. ASRMEHE I REE, e ¥ W HE faad m Ak
T 14 L DX B 7K 2R Kk, AR 1 36 3l A R T R R
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EHARMIE T Y i, A e BB AR G AR
A A IR . WA 2 A3

605 9. N AAERE AT REYE, fENFRIERFN, B W
% ARt N2 K B AL Pl RE AR B, i
H SRR, 5 TAE0, e B % 4k ik /g o R [A]
TR 5 B0 8 DL IS R 1 s B 45 K R B, IR
I3 457

FEAm 10 X0 AZARRRIFZMN 34 T SCHRGORER I
Je B B At o NIAd RS B, A3 0 43

FebR 11 X HABY R 2, e B B R 54
BB/ S Nt S AL A o G e N = A 2
4 (Vos et al.,1990; Weyl,2008) , it 2 i
“ AR RN R AT R X A — TR W A SR AR
FEAE R (M H4E 2021) , WA 4 4%,

FRFR 12 %8048 ZREME AR, B AR SEFN 5
FhZ [ 8 H SR SC E B0 ( 22 K AR 2= S, 2001 )
HUR L 2% 2% 28 35 0y TR ME (B e 2R RN /N B0, 2006
Muh 4 2004) . TR 153

FEPR 13 IR , Je % B A ] 2
TR b SR RBRVR BE, S PRI AR A AR AR AR
SERE SRR VR I S R R, KA E R
I (XIHESE 2008 3 Zhang et al.,2017) . W53 2 43,

BBR 14 SARSRAFARRINE . HVL e WA 2R X
S AR R 15~ 18 °C, H B VYR 24 ~
28 C ,AZ PR 3~9 C, 5% B AEmpyiE
AEFREEA L WA B AR SR BGE B e B P R
AR (R A R B AR, AR A A5 A AR AL
PEEAR, W1 4,

BhR 15 IKIRIASEIE T, e B B HEfx K ik
PSRN 7E H AR KR Rt 3
BB PRSI AN BRI ) (SR e S 1979) . WV
BHNIARZ JKRKIE, 2021 F#T4 HFRK
B i A s, 448 3R K SR K T R AR 5
K, (AR SRR & e 2 2 HE G AR X Y 3 2R
BeH T, e B B HE e IR W VLA A SR K S8
A, AT 148,

Tah5 16 KEEE, BB ¥ ALt i au
PR DA 35 R AN AE — R B 1 32 B N2 Hi 455
ST, ZIEhs SIS A2 R K 3 4,

TEPR 17 . A FRFEMAL, (2020 H Bl SE T
ARUEY I 3K, 2020 AFE VLA B AR fa SR A R
2320 t, {0 e EP AR 51 0.14%, TR0 77,

T5h5 18 /K= FR BV AT FIAK -, Wit v il
3 IRy AT K 7 IR B B 0T 1 Ak sk i 2
T ARFNEE 29375 5 g i, BUR & P /K
W, (2020 HEOLSE L) GEit, 2020 45T
VLAY HOl POE P 97 4, Ha B F A B 2275
2 519% N BB A AR 247 ,40% BN B
R W AT EEIE , SRS B T E P b,
PARPR S IR ] AR PR L 3 1 4

TebR 19 B L B AR, Wit a X ok
YRR AE BRAS R A S 4 A o o I AT A G B
TR AAZ YR 7 2 08 0 (258 ,2012) . (Hi
YA MOV BEAC ) I 2006 4F 4 H 1 H &k J5 )
ARG ISR AR RIS, WiV As K T
AU SR (0 K T, IR A A . AR (2020
Wb AR , 2020 AR WL K= AR 4
ik 2.15 4270 i R A ERTS , A8 bR S IR AT A
R, WA 1 57,

fabr 20: NGB R, RS LkeE AN
WAHE WA R 10 7T AHA 16990 N HA K
(FERE IV ) SRR B, AR Z U H R 2
AT K-, AR bR B I AR R R L
93141,

MR AR SCHA A SN SR 0 2 A ) A AR RV 3T
fiR % | e B B AR AL T A AR SR N T,

5 FAEXR

I NAZ IE S8R P 3R A ) 2R S5 A A
WEERY 0 a2z — (T 746 ,2002) o B e LG
HAREY R —NRE TR, X TANRIRE Mk
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