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Risk assessment of the invasion of the tomato leafminer
Tuta absoluta (Meyrick) into China
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Abstract: In order to evaluate the potential risk of invasion of the tomato leafminer Tuta absoluta (Mey-
rick), native to South America, into China, qualitative analysis of possible risk during different invasion
stages and semi-quantitative analysis of the whole invasion were performed in this study. Semi-quantita-
tive assessment included the present occurrence in the world, potential economic harm, and the econom-
ic importance of the damaged host plants, as well as the possibility of invasion into China and the diffi-
culty of risk management. The results showed that 7 absoluta could survive in and colonize most toma-
to-producing areas of China mainland although it is not distributed in China at present; the risk assess-
ment value of its invasion into China was 2.64, and it was classified as an agricultural pest with very
high risk. Therefore, it is suggested that it be added to the List of Quarantine Pests in Imported Plants of
the People’ s Republic of China, for preventive monitoring in border provinces or autonomous regions
such as Xinjiang, Yunnan and Guangxi, to strengthen the inspection and quarantine of this pest so as to
strictly prevent its introduction into China.
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Table 1 Semi-quantitative risk analysis of Tuta absoluta in China

s Sl €7 7 FWrbrifE {0 T3 3 Hy
Primary index Secondary index Assessment standard Valuation Reason
Hh [ A i - T JE o i, P=35 <43 A [ FR<20% , P=2;20%</y Al 3 "hWETCHMA

(Pl> jFH$50% ,P=1 ;ﬁ?ﬁﬁﬁ:{>50%, P=0
Distribution in No distribution, P,=3; 0<distribution area in China<20%, P;=

No distribution in China

China (P)) 2; 20%<distribution area in China<50%, P\=1; distribution

area in China>50%, P=0
WAEMZATE  WHEMETT P TI , 35 B7 HH A 3A 20% LA s ™ E AR A B R 3 AT 80%~100%
fEEMEP)  EP) Po=3; 5%<7" B Rk <20% , /S A B R K , Pr=2; FERIR
Potential Potential 1%<yr A <5%, /B B/ NI, Pa=1; " miik< 80%-100% production
economic economic value 1%, HX i ICFM , P,=0 loss caused in the
harm (P,) (Pa) As estimated, production loss>20% or serious reduction in invading areas

product quality, P»=3; 5%<production loss<20% and/or large
reduction in product quality, P»=2; 1%<production loss<5%
and/or low reduction in product quality, P»=1; production
loss<1% and no reduction in product quality, P»=0

HERetsy L 3 ML LA H AW, Po=3 B2 B Po= 0 RIS SR
FAEMMEE 2480 1 B, Po=1 s R AT TR H A1), Pr=0 HEAY

WA (Pa) Medium of over three quarantine pests, P»=3; medium of two Medium of no
Medium of

quarantine pests, P»=2; medium of one quarantine pest, Pn= quarantine pest

other quarantine 1; medium of no quarantine pest, P»=0
pests (Px)

FEAMEURRE  angl 20 4> LU B E A e G A Y4 5k, Pa=3; 3

(P) 19N10/|\[£‘%3<3P23=2;9N1/l\@%,PB:l;%,Pz.s:O

Great import-  In the quarantine pest lists of over 20 countries, P»=3; in the

ance in foreign  quarantine pest lists of 10-19 countries, P»=2; in the quar-

countries (P»;)  antine pest lists of 1-9 countries, P»=1; none, P»=0
AFEYINE ZFERETE ZHEOREYRES FR10 ML B, P=3; % F 095 3 ZHEMRES B
PrEEME(P) (P P, Py=2; % E K 4~1 Ff, Py=1;TC, Ps=0 107FH

T 20 N E KB IA
KErEA F Y4 5
In the quarantine pest
lists of over 20 countries

Economic Number of Over 10 infected crops, P;=3; 5-9 infected crops, P;=2; Over 10 infected crops

importance infected host 1-4 infected crops, Ps=1; no infected crops, P3=0

of host plants ~ Plants (Px)

(Py) ZERGTE  ZEREYWAARR D FAEAEEE350 T hm? L, Pp=3; 3 FREME AR
FAEIA (P2) 350 /F~150 7 hm?, Px.=2;/NT 150 T hm?, Py=1;7C, P=0 KF350 5 hm?

Planting area of Planting area of infected host plants: over 3.5 million hm?,
infected host P;5,=3; 150-350 million hm?, P»=2; less than 1.5 million hm?,
plants (Px) P=1; none, P5=0

Planting area of tomato
in China is over
3.5 million hm’
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23 1 Continued
— RN 1 7 F W e WA 73 W3 3
Primary index Secondary index Assessment standard Valuation Valuation reason
ZERIEA R AR SHOME B D RNCAE T W, e RAWOES P 3 FRIEZIMS AR R
FREDHME(Ps) 3.2.1.0 Rt i
Specialeconomic It is judged and scored by the experts according to the practi- China is an vary impor-
value of infected cal application value and exportation exchange of host plants. tant exporting country of
host plants (Ps;) Pss is classified as 0, 1, 2 and 3 tomato products
TERETTRENE  WMES) (Py) A F AT RN, Po=3 s /R BEER, Po=2; MOREAR 1 7R RO A b i 3 X
(Py) Interception oy s R DRI, Pa=1; A KRB AR TR PR, fE TR E B
Spread difficulty (Py)  ABURB 04 TRIERRES 5% L, i
possibility Frequently intercepted, P.=3; occasionally intercepted, P.= MARA PG AR~
(Py) 2; never intercepted or only in small number, Py=1. There is Often intercepted in Eu-
no 0 level for this item due to existing inspection technology rope and the. Mediterrf'a-
nean countries; not in
plant quarantine pests
list in China; no inter-
ception in China
BHTEEEY B TA EEYIEEF>40%, Pu=3; 10%<fF1E%<40%, 3 FHhiisfi LT LA
Egﬁ{ﬁ%:(P‘u) P42=2;0<ﬁﬁ%%3$10%,1)42=1 ,ﬁfﬁ%ﬂqo,f"u:O ﬁ,ﬁ(ﬁ%‘zjﬁl“'()% LJ\J:
Survival rate in ~ Survival rate in transportation>40%, P;,=3; 10%<survival rate Almost no death during
transportation in transportation<40%, Py=2; O<survival rate in transporta- tomato transportation,
(Ps) tion<10%, P»=1; no survival rate in transportation, P,=0 over 40% survival rate
SN (Pe) AR T 50% LA E KA 531, Pe=3: 50%< /3 i [ K <25%, 3 5 13T 40% i 6 5%
Distribution in  Py=2;25%</M7i <0, Pi=1; T4 , Pis=0 A oA
foreign countries In over 50% countries, P;=3; 50%<distribution countries< Distributed in 40% cou-
(Py) 25%, Ps=2; 25%<distribution countries<0, P.s=1; no distri- ntries all over the world
bution, P;=0
FEIPSEAEC (Pa)  FEFE Y 50% DL EIHLIXGEA: , Pu=3; 50%<E NG A MBIX< 3 [ N KER 43 b IX AR 2
Potential distri-  25%, Pu=2;25%<[E NG #1X <0, Pu=1;TC, Pu=0 VTR A2 X
bution in China  Survival in over 50% Chinese area, P.=3; 50%<survival in Potentially distributed in
(Pus) Chinese area<25%, P.=2; 25%s<survival in Chinese area<0, most areas of China
P44=1; none, P44=0
1&4%71(Pss) SR FEY, Ps=3s MG S AR AL RO A F A 2 FRE I H AR A
Transmission W, Pus=2; 1A% RABRE IR A FAEW) , Pas=1 5 iR BB NS it 4%
ability (Pys) 0 2% Transported mainly by
Airborne pest, Pis=3; pest with active media transmission, tomato fruit and seedl-
P4s=2; soilborne pest and pest with weak transmission, Pss=1. ing
There is no 0 level for this item
FERPEAE R RIS E ROMERE IR S U T B AT AE S ARG, Po=35 2 BT RURGERSEE ]
HESE (Ps) (Ps1) KoL 38 58 D7 AR R A EL R R, P=0; 40 T A Z 0], FEME R AL TR ] — A
Risk Plant inspection i [n] ¥+ 3, Ps=2; /- F & Z 0], i F 0, Psi=1 Current inspection and
management  and identification The inspection and identification methods: low reliability identification methods
difficulty difficulty (Ps;)  and time-consuming, Ps=3; very reliable, simple and fast, are very reliable but take
(Ps) P5=0; between the above two, towards 3, Ps;=2; between the some time
above two, towards 0, Ps=1
BRI ERIOAEEE AR F LT SE AR AT T Pd RER< 3 LA MR B A7 %
(Ps) 50% , P=2;50%<BRER<100% , Po=1; 55 FE 3N 100%, Po=0 JLF e AN REARIEA
Treatment After disinfection treatments, barely is killed, P»=3; disin- EEY)
difficulty (Ps;)  fection rate<50%, Ps=2; 50%<disinfection rate<100%, Ps;= After disinfection treat-
15 100% disinfection rate, Ps,=0 ments, barely is killed
MRERMERE (Ps)  HHMIBGVAROR 22, A S MEBE R, Po=3 s HIRIBTIARCR W 3 BiAKCR AR S F
Eradication F ARG, T, Po=0; 00 T 3 Z 8], i) T 3, Pss=2; BeRpTEvE

difficulty (Ps3)

ST ZHZ L 1 T 0, Pu=1

Poor control effect in fields, with high cost, difficult, Ps=
3; good control effect in fields, with low cost, difficult, Ps:=
0; between the above two, towards 3, Psi=2; between the
above two, towards 0, Ps;=1

Poor control effect in
fields with high cost,
strong resistance to cur-
rent pesticides
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HRYEA A RS AT A S, 200 H A5 2 i
IR ) — BB AEbRE . Hob, hE IO P=
3.00, ERYZTGENE P=0.6 P51 +0.2 Pyt0.2 Py=2.40,
2 THWY 4 B EAE P=Max (P, P, Piy)=3.00,
FERE AT ENE P=y/Par X Pao X Pay X Py X Ps=2.22, 15
Bor A5 FRAE FE Po=( Poy+ Pt Pss ) /3=2.67, AL, Tl
T2 M (0 255 KUK (I R=/Py X P2 X Py X Py X Ps=
2.64 , 7% BH 7 it v 27 I AT I 1) JRUS: 2001 s 1 A
R AU (VR
3 iFig

T Mg kg AN R E R, Ry
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KIEBEE 518, 75 5 F B R MR & R E 2 0t
Hb BT PER WA LSS FUBR A TR B
R EUPF B R B LA A R 2
FIZREE EIBER LT A B il 55 45 2 Fh 2 51
HRPEAE TP (IR 45, 2018) o R, 122 ZE IR
NAR X A ) 3 B 7= A A, Xof 224 1 1 e it 7l e
FKERMAETFHRE . LT, R LF2 EZEE
BN R REIERT G . 7 AR, Fe v 22 ik 11 1l
PO T EL A2 A AR BRI, ER TR A K T A
A Z 4, ] L SE AR BT E . X T3
TV A2 e i A e AU 1 AR 3 B, % 5 | FE B 1
AL, ST E KU T 5 o

VSRS 2 0 8 22 e i b 38 (AR N B [ 3
AR A AR 2 ) ISR A RE WA, B 1k
HAL AT 1, B SEE IR R 45
CLA AR L F S R e AT B . 2004 48 EPPO
PHZ BN AL K9 44 B (75 EPPO Ml X 8 AR & 2E
HIRETER E AW 5 [ 2006 475 B 5F 14 W% & PR
W5, EPPO K- IZHUN A1 A4 BARS 3 A2 4 (TR X
Jaiil & A R R AT AR ) (EPPO,L 2017) . SE1H
ANV S PR RE Ry 22 R R AR I R4 X B i
TR 22 AN W BRI L i SEA T R R ) 1 11 [ 44
BAL SOk 1 2 DX R4 7 i R S S A T A B il (US-
DA-APHIS, 2018) o JITEE R ET it A 20 Jay o > [ 922 X
(1) 25 Tt R O™ A A e e it , I EL DV X [ 5tk 11 1)
TR A AV 1 2 5[ (CFIA, 2016) . K
FINY A R HME A= 9% 4 SRy BT X BB T T i 22
TR BB 7 AU aE 11 2% 2, IR R b 2 o
O E A R 2125 K A ARG BETIE S, T

AT 7 Hb O i T 22 R A B R Z A B S
AR P, D ERITHTE 2016 4K H 51 A
R X AN K € 4 H (http://www. tutaabsoluta. com,
2016) o BT AT 22 MR B 1 USSR T e 3 YRR
S AR RN AR R I [ R A AR R RS
A, ORI gy KU PR B PR ) A A=, 5
THt ™ ) 7 M AGE S | A B RE A A 9 R B A
JE AT A ) B SR SRR SIS

ST DM W P 2%, AR LT BB AR AR
Al DCHEA TR R U . ST e ATk
] P AP g A B8 0% J 3 L 5% A A B SR
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