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Study on Pest Risk Analysis for the Importation of Eggplant
Seeds from the Republic of India and the Republic of

Indonesia
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Pest risk analysis (PRA) on eggplant seeds from India and Indonesia were conducted by using

the guideline of the International Standards for Phytosanitary Measures and the Australian assessment



methods. PRA on eggplant seeds was initiated by the revision of phytosanitary import regulations.
Thailand was considered as a PRA area. The result form pest categorization identified that there were
282 and 9 quarantine pests of eggplant seeds from India and Indonesia respectively must be required
for phytosanitary measures. Specific phytosanitary measures for importation of eggplant seeds including:
(1) the consignment of eggplant seeds was produced in a pest free production site that inspected during
growing season and laboratory tested to be free from Clavibacter michiganensis subsp. michiganensis,
Pseudomonas corrugata, Pseudomonas syringae pv. agptata, Pseudomonas syringae pv. tabaci,
Pseudomonas syringae pv. tomato, Pseudomonas viridiflava, Pseudomonas cichorii, Candidatus
Phytoplasma solani, Boeremia exigua var. exigua, Didymella lycopersici, Fusarium oxysporum f.sp.
radicis-lycopersici, Phytophthora vignae, Verticillium albo-atrum, Alfalfa mosaic virus, Broad bean wilt
virus, Pepino mosaic virus, Tobacco rattle virus, Tobacco ringspot virus, Tomato black ring virus, Tomato
mosaic virus, Tomato ringspot virus, Columnea latent viroid, Potato spindle tuber viroid, Tomato agpical
stunt viroid and Tomato chlorotic dwarf viroid. (2) The consignment was inspected and found free from
Trogoderma granarium, Trogoderma inclusum and quarantine weeds. (3) A phytosanitary certificate
issued by the National Plant Protection Organization (NPPO) of India/ Indonesia were required and

certified that the consignment was free from all quarantine pests.

nsAnyINTATIzEANEsIdRsRireadniuiloanUssnaduisuazUseinadulaiide
ALuN1lAg IR ERLINIIMINNINTFIUTENINNUTENAIINIEUIATNTEUEUITENY FIUAUULININIT

a

UszdliuanudssdngiivvesUseinaoadanside 399asudunsiinszinnudesngudaiugusdoin

=

INNISNUNIUNY ST TEU I@Sﬁﬂizmﬁl‘maLﬁuﬁuﬁﬁmiwﬁmmLﬁaaﬁmgﬁ% Nam'ﬁﬁﬂmwuﬁ’mgwsu
fAnfusiuau 28 waz 9 vila Mnudausuzidevesssmmduiisuarysemadulaiify audiu 7
anudssluseiuidesivuanInsnsquennsiofiy feliteyamsinnisatuayuitdesuimsianis
Anuidssingiiy Tnsuasmsgueuniofivdmiunsindiudeiudusideusznoude (1) winiug1de
fosmnanunasuaniivasaannideanalsafivlasnsiaunasatisszaznaaigiulanaznsirdey
guduluiosufiifinis wiensrvaeuaniugneudieaniiUasnain Clavibacter michiganensis subsp.
michiganensis, Pseudomonas corrugata, Pseudomonas syringae pv. aptata, Pseudomonas syringae pv.
tabaci, Pseudomonas syringae pv. tomato, Pseudomonas viridiflava, Pseudomonas cichorii, Candidatus
Phytoplasma solani, Boeremia exigua var. exigua, Didymella lycopersici, Fusarium oxysporum f.sp.
radicis-lycopersici, Phytophthora vignae, Verticillium albo-atrum, Alfalfa mosaic virus, Broad bean wilt
virus, Pepino mosaic virus, Tobacco rattle virus, Tobacco ringspot virus, Tomato black ring virus, Tomato
mosaic virus, Tomato ringspot virus, Columnea latent viroid, Potato spindle tuber viroid, Tomato agpical

stunt viroid wag Tomato chlorotic dwarf viroid (2) fissnsramdaiuiusdenazlinisiuseriiaanain

Trogoderma granarium, Trogoderma inclusum wagdgNsiniu wag (3) dealilususesauoudeNuds



sonlilagasdnsoninufivuiifvesusenaduie/ Ussmadulaillelinissuseainudaiuguside

[
v v v

l9sunmsnsivdeuittaenandngieindunsvun

6. AN :

AR 8(2) wianses Uy AfnfiY wa. 2507 uasfudlodisdy dvuald nisdudand
puvihudsdsowiuiionsi v eilofansdusioswumAengimuidssdngiiy Uszneufuusgme
nsgnTIINesLazavnIol 1381 ey waswmgnuasiivunludsiosing desn unasReulum
wvsrdtyelRfnit w.a. 2507 @Uuf 5) wa. 2550 Wusenesmusliielundlsands solanaceae (i
soufs yn3 suau 3n9) nynuvaaudsionin maiudufiensidosriunsiiengiaiundes
FngiauasUfURnumdninast 3Bms uazieuluiiodusimun (hsevsiununsiavannsal, 2550)

winiuusdonnusanedudonasUssmadulaiideldsunsieuduliiniWsznelveld gl

= [ [

fumsnsaugueundieiiala o M Siiedususesguawdefviuuiniuwdaiug i omind gy

o/ A

3@%3’%@14{51’@@53m{iLﬂiwﬁmmLﬁaqﬁmgﬁmﬁa‘[,ﬁmwiwEJG?iaﬁmgwmﬁ’ﬂﬁuLLazﬁayjamq‘imﬂmﬁaﬁ’]m
ﬁmummmmsqmamﬁaﬁ%ﬁmmzamﬁm%’umiﬁﬂLsi’hmﬁmﬁuimLﬁduamﬂﬁgq 2 Usend Famsiaszsian
L?%mﬁ’mgﬁwﬁ’wLﬁumsmummgmizmNﬂssmmw’hammmiq%amﬁaﬁ% (Intemational Standards for
Phytosanitary Measures; ISPM) atufl 2 3eq ﬂia‘uéfm%’umﬁmeﬁmwmﬁmﬁmgﬁ% (FAO, 2011) uay

=1 ] [V

adufl 11 1599 MR ANUERR Nvd mSuAngNuinau (FAO, 2014) Felsznauniy 3 seewd
duiusriu dell 1) gaisuduMTIeTEiEssdngiiy 2) Meussliumudesdngiy uag 3) MIUTmsdanis
ANILAEARTIY SINAURLININTUTBEUANUES AN Y VRIUTEINADRALNTIAY JINAVBINITIATIEIN

o = o

audssdngfiilimsusdedagiiviniulazumsnsauoundiofieimnzaudmiunmsuimsdans
Andesingiiy uaztimaildnensisussmansidvnnsineas Ges Reulvmaiiddaiuguzidean
Usnneduisuasssmedulafiferoly iedestunadiunesdingfiniiseusaanniita 2 Ussina agad
UsrAvBamuazannansEnUNaATYgRaTionAntumnimadaaonuesdngiiutntudiun Wesmniui
Ugnusidevesusuimalnedinisugnnszasegimngiinie wasiduitvinfifienwddymaasugiavionils
vesznAlng mniimsidaaenvesdngiiviniuainausemeadiuwnsnszaegluwraanuzidoves
SN deudwmansznuuazaiumsdsmeiaasygiaonemsuasedonldosnautueu fudunis
Ainsesinnuidssdngiiviadunuifimiuddyesnidasioinumsnslnenss magshefitinstiididsonn

AUANENT STUUATYENIVOUSEINA TInTINTaLEsNN1SANTEnINeUsenalivenafiuTy

v
Ay A A

MATpiIdTngUszasandninelinsuiadnsiainduiinedn1suimsdanis  anudes
fngiiy waglddeyamarmsusenaumsivunissnisauewndeiivdmsunsidwdaiugusdonn

Uszmmduipoiazusemedulaiiie

7. A3AEUNST :

- gunsal



1) 18n@153¥INT FIUTRLUAAATNY HAIIUITE LBNAITNITILATIBYANULAEIAN TN YV
] v A o Y o -
fnsUsine vilsdefinerteaiuzite
2) CAB INTERNATIONAL online (2018) uagdayaivmsuugnideyassuueeulall
3) AR MBI NTDULATOIUN LaznTEAY
4) wanugusiiennUszwmuisuazUssmedulailidey
5) N&BIRANTIAY
6) guaenLie
7) NUBIMILABUTD
8) &19tANA1Y 9 dMTUATIVER DA LVALIANY LavYRNTIVEOY
ad
- s
1. MsauAuLAzTUTIMTaYa
1.1 duAuuagiunindeyamilvvesusile W Yo vila aeiug affninidh dwesn unas
a a < v
WAR WaNan LUuAUY
1.2 duAulasTIuTIudeyadnuzie 1wy ¥e wila a1eiud Nve ey anuazn1sinaly n1s
WWIEUIR ANUdEeemandaiiiinainnisinatevesdngiiy Angiiendseanuindudngvesudn
uguzwelulssmeduiey Usswerdulaide uasdsvnalne
nstuiindeya
U o v Y 2 T a o € A a < v
- Yuiindeyamluvesusilio wu Yo vin aeiug undiwdn wande 1Oudy

(% I~

- Suiindeyadnguzido 19y Teinermans aeug fiveds dnwuznisviane uaz
Joyamanudnguzlowsazsilalulsemadune Ussmedulatide uazUsvmelng
2. nMsgusinagneuaznsanaudngianivd
2.1 dufeg1auaniugnIunInsgIuYes Interational Seed Testing Association (ISTA) Tng
fndnnisdy fail
2.1.1. msduiegsiiusigeglunseasy e wugdu filvuiaussquesnTusisas

Tuwi 9 A Tnefihudnveuudaiug Sruau 15 Alansy - 100 Alandu

e

WY 1-4 NIYULUTIY d3 3 FR9819TUAY NUAREAITULUTTY

o

=3
- LIAANUY

(3

2N oNay 2N
o

- WAAIWE §1UIU 5-8 NITULUTIY dU 2 FI98RTUAL INUARZAIYULUTIY

(3

WY 9-15 NVULUTTY U 1 FI08197UAY 1NUAREZNIYULUTTY

Ao

<
- LAWY

- AnNUE 919U 16-30 N1BUEUITY duegetos 15 M08 19TuAY 9INA1YULUTIY

WU 31-59 A1PULUITY duod1edoy 20 AIREINTUAY IINAIVUBUTTY

1
&
Da
~
=

i) PN
o



v

- WAAUG IIUIUNINNTINFBLINAU 60 AMFUTUTIY dUaEeiies 30 Fog19Tusl 91N
AYULUTTTVNU
nsdusegnuaniugiussyeglunivuzuadn wu nszdes naenszany wieeq
2 o [3 v s o 3 o < LY ) 1 a a [ =
nsga1y Wdwudaiusundedmdnlunivugauadnunsuiudunes nesagliiiu 100 Alansy &4
Wiauwiiu 1 nMwusussy Wy winiugussynszlesas 5 Alansu §1uiu 20 nsedes duilu 1 avus
U339 Wi msquiegldndnnmsidieniumsduiegraudaiugiussylunszasy
2.1.2 Madusegnawdniugannadngilidedlunivuzussy viessninmnisivaves

< v 6 =] g Y [ v & o ' a o/
wiaaug lnethihvdnvesudaiug Suiuuinndi 100 Alansy
< o s o Y I a a LY | 1 £ Y 1 o v
- Wwinug dwdnlaiiu 500 Alansu duetiates 5 degntuny
- Wwanwug Ymdn 501-3,000 Alansu du 1 fegaduiu anwaaiugnn 300 Alansuy

q

(%
v Y

wHRe9klTReNIN 5 AI0E19TUR

v
s o £ (%

- waewug Y 3,001-20,000 Alanfu du 1 Aegredudu a1nwaaiugyn 500

)
Alansu winaslidaenin 10 fsg1eudu
@ 9 I goj 9 1 =l ] [y} a [ I Y} 1 o’.JJ % @ 9] I3
- Wwanug Wntlnuinndvsewindu 20,001 Alansu du 1 Ao 1aTusy nwEanRUg
nn 700 Alan3u usdedlitosndt 40 Megretudu

INsguieg1e o Ut Inevinn1sduiieg 19NNy vsenguidenisiniu

§ o o 1

iy WiensIvaeudngiviionafiauifuludaiug Wiiiegriidguiiunnnsisdeudngiuvsedngivinduy

]

A v v

A a A Ao o Y a P a ) 2 o &
wsedsdulanddnenmdudmsiviniunsenineioafauniuaniug
2.2 pyndeudngiuifnudfuwaniugluiosfiinis
W ' & o ¢ & ay v | P | v Iy ~
duinagadniuusenlannnisdunude 2.1 weg1atos 150 n3U Wou19Id0U
% ‘:"/
i)

2.2.1 aaaeusazduunydamaniyiig Tindesganssmiawme3le (stereo microscope)
TngvinsAnuenesrussnaunemenin tiun waafisu3ans waafivdu wazdaievu disazdiuun
Favnunin watunmuuAnlesidudlastiiugn wazawunviaiuan Ty

2.2.2 NMI9S9dULNAILALLS

M373a0UA10E19EA MU MTBNAD99ANTTAUMGIVEIEAUATaININTIFERULAL N
Y] ] dl < % I I3 & @ & d' Y o a o w 1 d' < Y o I
fegawuasinuls wulukeanasad 95 Wasidud wisldakunain wazuisiegrslsniule vinalas

v v 6 a 2% 901 y dl a = U d‘
ansnnglindesganssmameilolnelding Hoyer's auilgauuail 40 ssmgai@ea Ussua 7 Ju Lile
FLUNTTIA

2.2.3 A519@0URIR5191875015 Blotter 1nen15UILNAANIN A UUNTEAIENTDY 3 WU 9

(%
1 o

guinazlimnuduIelduas near ultra violet (NUV) Taslvinasaduila 12 92luq 1uian 7 Ju wag

3

a3 uNYlaventeNelindegansIalideeiuasidvegewsly



2.2.6 WENATIVFOUTMUNTOLUATISBR8335 Dilution plate ABIULOMSIAB TS
Nutrient agar (NA) #3091M15A9@1"211299 LilensiadeuLazsuunadinvosdeuuaiise Tnsldnain
‘VI’N%’JI:JLaqa L1 Enzyme-Linked Immunosorbent Assay (ELISA) %58 Polymerase Chain Reaction
(PCR)

2.2.5 asradouldolafauarlisens dae ELISA ne PCR m3e Reverse Transcriptase
PCR (RT-PCR) %38 Real time PCR/RT-PCR %30 Loop-mediated isothermal amplification PCR (LAMP
PCR) lngnsavanudniulaenssvdodund fimngannudaiiiit

2.2.6 Wnzwdaiuduzide edunndnvazoinsiaunivessuiivlulsaFou mnwy
pmsRaUnlihmsuenideuarsuunyin

2.2.7 fanmuasivdeunevainmsiidn neiemunsiaaeulunlamdnvislsasaulan
figvasuseniduudaiuduzidennusznaduiouasUssmedulaiide

nstuiindeya Tneduiinvinvesdngitvintu dngity wiedu 9 fludoundefauniu
wniusuzdetuiinnussmadufowasussmedulaiife wu u a1 an1uil uagdSnsildlunns
Iuunyilafngiy SnuazeINTUUiY

3. MsAesziaudssdngiy
fudumsiinsgianadssingivnaminsgiussninasemaindmesnasnsavounso i

atufl 2 wazaduil 11 Felseneudie 3 Jumeuitduiusiu fil

Tunaul 1 N1ssNAUIATIERANMEIARIY (Stage 1: Initiation) TiAszvititelvingiu

'
a

v a L3 ‘:ll o/ A ! a (Y (% z-:’{l o/ =
1.1 aisuAuYeImsiasenanudesdngiydtenainaindadele dell Angivy (pest)

'
o

a Y P & a v A . =~ o v )
VIRLHUN AR YA (pathway) wisenisnuniuuleung (policy) vedsene Faudeidasiuni
ANty

1.2 mMvuaiunaginsinneianudesdngiylidaau

1.3 asasuinasinsiiassianudsdaedngiiy vieldunadngivg vieulsutgves
Ssuneunseld ianeludsenanazludiausena nsaindnsaniun1sTinseinnudesfingivaina
Winsaeugidalnnumugavanansaianldlavielyl ewnanmeradsunlasly fiansaaing

[ a ¢ = D v A A A Y N o A A A Y Y o '
Juldldlumsiiasgianudsennidunesdnisivilouiu viefnsiivnmileudu uldiesunsdiu
ERVNTHY

}74
[

Tumaudl 2 AMsUsEIliuAULH AR Y (Stage 2: Pest Risk Assessment) i 4 Tunaui

v W LY

LWUS AU

e
=De

2.1 M3dnnguAngiy (Pest categorization)

a ! 1 a L% A ! U 3 a a o A
2.1.1 NATIUNLUINGUUVDIYUAFARIUSLYD YU WA 15 Ta5a Taseen wuailise 51 Taiia



o

2.1.2 anaeuindudasiiviifinululszmalnendeld sudeaniunimaisaiuny
Angidsnanlulszimelneg

2.1.3 finsandadeniamednsuzidonlinuluuszimelne vionuudiinisaiugy
oghadumams Adnenmlunisdian dsnsn uasuninszaglulssmelngld maonauoanalmiia
HansenumaAsegRaIndngiinanlatulsemalnglunimey

mstufindeya tuiinsoazidenvesdnguziousazaiin 1wy Teinermand Jeaniiy
uwdaunsnsyany diuvesiiwiignihany/ enfe uasidumnsvesdngiivdindumselsl

=

2.2 115U5213ulan1an151d81A95NTINBE190195 UATUNITEUIAVIIARINY
(Assessment of the probability of introduction and spread)
2.2.1 Usziiiulanmanisidun lnelviussiinlenanfnguegie assUusniuidunig
[ = Y cglj aa (3 a = o o a 1 a a [ A 1
Angigdnunluiuniiaseianudss lnedidadeniwnfiarsaun wu sseensasayiulnvesdngity (L
U aled NilANudssinduiiudiuresiantingi) snwuzn1sRad A vdIugesiaNiigl A
g1n918lun1In TN N15TTINTOATTNINTUET N15ENABAIINNITATIITYAUNDT NMstedeudeluds
a o = Ql'
WIDFE/ WYDIWITNLNRUSEAN
2.2.2 Yseiiiulon1ani1snesnsineg9anis lngliseidiulenandngusiloaiunsod
Finegsonlulsewalneld Fadadeiihuniaisanfe deyadiIne1vesdngiy Wy 295830 F1uiuse
a A A U o £% =) A % 1 'y &
U Ny91913/ fvo1dey 91UULAENITNTLINYAIVOINYRINIT/ NYIAY WINg NITUNTVEN8WUT
AN T UNTUS UM AT AUENINLIAa DN AUz aNYasanInLIndeNlun1TRTyAulaLas
WG
2.2.3 Uszillulenanisunsszuin laglivsediulemandngugioanunsounsszuin
Tunuindesgianudss fadadeimihunfiansan Wy maefouirevesdnsivluivndanainuns dum
WIoNIMUEYUds ANuaINsalunIsiadeudigmivemsinudngiuies niefesedunive Fedes
fsadedmeainanivsnglulssmalnensell anuminzanvednmwInaeNluanINsITUYA
a a a - - Y] O A Ao [N o A = o
A9NAUINLAYSIINYR UWazive1ns/ Nrvede (IunsiwndaulndiResiunNge1s/ Wende)
2.3 N15UTNUNANTENUNIAATYFAAIND1AATY (Assessment of potential
economic consequence)
seednguzidentaaindes 2.2 uniarsananulululandasiivazneliiia
HANTENUMNAATEINANATISONY dnd uyue wazdawindeu wu vnlviivanydunandn viselnanseny
negeu Wi nMsiiiuauulunslesiudidn nsenusessuunsnanivnielulseina nsenusenisen
melulsenauarsyninasena Ingfiansanindnansenuaudeseauiusendalneliauisasausula
2.4 Yaaguvainisusziiiund1utdesvaesdniiNy (Conclusion of the pest risk

assessment stage)



agUnaveantsUszidulanianisidiun 13kasnsInans weznisundssun Tads
FngnndionalianansznumLATEFAINIATILaEN1SauA endansidunveadngily Tngldiun
yansUszdiuenudssdnsivueseudygrennuiivseniteszme
Sunaud 3 miaﬁ’mm‘mfnm?imﬁmgﬁ% (Stage 3: Pest Risk Management)
msdanisauidssdngiialaediuunidnisfiazdndunisiuanudssannisussifiy
Tomamaiduniasyuasinsuneiusvosingfivuasuanssnumaduasugia Tutuneudl 2 vesdngiiy
wiazalln lnedaudululalunsl joalagliduglassasenisdiseninausene dmsuiluladu

v A

wuanslunrsanuaioulunisundiaiunszsadygs  Aniy w.a. 2507 wAalatiutiulag

<

[ o a

Wiz TUYYAANNY (RUUN 2) W.A. 2542 Lagnses1vUgeatinig (Uua 3) w.a. 2551 (ATENIINYAT

[

wazannsal, 2551) Useneumen1siatsanluussiaumg o Fai
3.1 szRuAILLAsa (Level of risk): T9ndnn1sdanisaudsslieglusefuiisisefui
Winnraudeanunsoseuduled (Appropriate Level of Protection; ALOP) WIesERUALLABITiaINNse
gausule (acceptable)
32 deyaivimsusznounisiansandanseuidios: fiansanandeyaiisiusiuld
3.3 n158eusUANEET (Acceptable of risk): ThravosnsUsziiupnudeeiusausnis
HRIINTINGENN1IT NMSUNTTZUN UazkansEMURBLATYgRaTLansdssiTliassasensuls
fuindanisduuninsnisguonndefimiieanaundssadidsydumaaiioousuld
3.4 Suunuardndonisnsiiiiusyansam: dWeaslenanisidunfsnsinegnsnnsuay
unsszuInvesdngiviivunzay fmananielidedifafefuidnsiaunsoduiunsldlunsdanis
ANudss Innsnsgueuieiefitinsiunldlutagtu Alinmsdmuslididunslulssmaduma uay
Uspinadingn Ussnaudesnasnig fuoluil
- ansmsildiuaudlaense wu dmuateuludmiunineIoudud fue
wnsnstesiumdndngnivium I@a‘i‘%maﬁﬁmﬁmgﬁ%fuawﬁﬂLﬁumiﬁﬁmﬁ’mgﬁwé’qmiﬁuL?‘i&ﬂ
wazenaazsINfansldansiedl oumgll $ed uariBmsmaiidnddu
- wmsmsiiedesiunieannisdiarsvesdnsiivluuvaman wu nnsteadu

v v =

Adndngiivlunlaindn vieanruiings n1sugnatgldanimaivauianiy iuifeafivlugisesi
wigau wanfivaelanssuiunsiuses

- I igeduinunkanviean uinanUsmandngiy 1y n1sfmun
&L A a o A oA o A A A v A Y o A
HunanUaeadngiiy uidwanUasadngity wagnisnsiaaeuiyiveduduindunusmandngiiy

- wesnsangludsemamingy ANsaNuInINTNansansiaaey  NsWiNIves
Angiivlimudussuwsnvinfasdululd Weivuaununismdnliundu s gendnisidvinans was/

WIpUURNMIAIUANNEI AN TUNTSEUIR



v A

- wpsmsudndud asdllifinimsnislafiansisaananudesddauisgaun
pousulel o1aldinnsmsvuiirdmivauiidaudsazihdngivnd  mnudsgadiunszun
35 TuSusesavewdedy (Phytosanitary certificate) Farsanfuualiiinssuserinaudai
tidusirandngiivindy iweduduinldiinsdnnisanudssnudidimun waveradinueliszy
fomnuiianfs (additional declaration) ileuansliifiuinlafinsdnduunsnsgueunsfofindunis
e Faduisnsildsuniseensuluang
mstufindeya tuiinvlinvesdnsiudiniu uazinsmsdamsanuidesdngiviniuveandn
Tuguzledninnusemeduiieuarssinaduladide
nsdeszitaya Tinseieudesdnsiivludunoud 2 sunnsgiusenindsemadngeg
imsnsaueusieiy atudl 2 uay 11
4. ayUnansAMzianuEdngiy
asUnaddunsinngiandssdnsiivludunousine q ldud nededngisfifimenuindu

o

Ansuzide waslinenunululssmadude Ussinadulailidy wasUsswelng nan1sussiunnudes

=

Angiglutunounisdnndudngiivuaznanisuseiiulan1an1sdnun AsnsIn wnssEuIn/ unsnseany

A A 4 U °

= a a X a = 1 o o = va & v &
FIUNINANTIENUNDIVLNAYUNILATEN Qjﬂﬁ]glﬂiqﬁlﬂj@ﬁ@iv\ls{jV}ﬂJﬂmﬂmUmLUUW%ﬂﬂﬂUﬂ@ﬂﬂqiqusﬂ’]Lmam

Y 9

'
a

fiuguzileannuszimaduiie warUszimadulailide Taofinudsavosdngivinfuiiszduuansisiu
pRoRILATUINAsIIIMAMsTugueusisiivdmiuinnisdnsiausazalin uazmsmIatuayudy
dnsulfiludeyafvununasnsmengrunesely
- AuAzAA T
vy Al maAL 2558 - Augneu 2561 (3 1)

anun nguIdensiniuiy dinddeimuiniseninundiy

8. NANISNAABILAZIRTA] :
1) uAuuazsusutayaniluveusiie

mﬁuaﬁ@agﬂmﬁﬁ Solanaceae @na Solanum Jyeineneans Solanum melongena L. (i, 2544)
~ | a ~ Y] a v A Aa o a P & v
Tu1nn 1,500 sfia nulueensiussndedld 25 ¥ Jaun e luunsoulasesaun1maunanakay
nouldvenIveling nivesansiie wagnivwansni (Sayed and Jensen, 1994) aunsaugnlaviaun
Sounazousu NananveazilaUszInn 90 Weosidud nanluniviewde (Edmonds and Chewya, 1997)
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ARG U NITANRDNIAT YUR B UBRD 2230 adrwalded aamgidindt 17 aa
= =l I = = ) a 1 ] < Y] a P

AT 130gndN 35 sarwalliva Nyasveinnnsiasy aveeunasdlvajasluniu Wiylaaluanim
Ausugy Augauauysel ssutedilas dethndweriissuusndiuazaeladine Amanudunsanimwes
Aulszana 6.0-6.8 WimsUgnueilednduiuninedgnusilema win isegu inszenaasiluwnas
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Tuanmsssunanzdeduiviisinsuaut anmglenmafimnzaudmiumzugnuzidoiiio
wAnanTusAsUgnlutsggfilanwernmaiiouguduszernaiun JsagUszauanudialunsudn
wiariug ilesnuzidedimiuseulerogumgiidnnnnimgidomauaznin Pgamniluneunarsiu
Usvanal 25 ssmiwaifua uagnanafuysyanm 21-27 ssmisaidea Wursinaeiaiulauas M
naRnIuldR urdodufiviimmusoanimuiuduasdunnninly egndlsinmuiuusivinasdnidon
anmgfiomafiuiwvioosatiosmaduggfiaudusdmiunmsmsugn Wedesiulsnuaiinuasise
u 9 Wwhane wnideduiviiseusereiloanglsanisiu (oil borne) Advhanefialursdleaunds
Fedunsugniiedlalefinlusdlsaundduyudouiagdumilunsidestunsaranlsaluasgn
uzideuavanarudsmetewandnundold mandnudatustursdanaisulaiundufinswdaaed

nsiawdauysal FelaevialunuimminaieiuggnuaudnazuifuinIendn snaunasUszuin
a

Y Yy '

' 1 o

50-55 Ju Tiitusgfuaeiugiows Tnsasfunaunfiiunsnauinasuagiiaiesmne vty tuada
FiiuauIunsAane nuvh iR sdeiinsainuan wserndnnuTugie electric dehydrator ALY
avfmngaudmiumaiumdeiusie 8 wWesidud (AVRDC, nd.)

wasUgnuzidefidfayluuszmealng wu sy vays 51935 q51uniond maauySinesysal
awan Wdms u31521a Tl 2558 Ussimalveiiiuiiugnusdorusisdutszana 78,800 13 (udansauina
nsudaaSLNNSINYMT, 2559) Fanuiuvasgnuidedinisnszaneviyngiinevesussmelng madinng
\Enasnvesdngiiviiousefionafinunfumdniusuzideiiund devdmansenudonisndnuzidoly
U3nunt Tneadaiuduzidefiidnusamedudiody wohfindldhlilgniftevsewdaiusly
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dauntahludmhelituineasnsugnuedelaenswinussma deluindnnsidrassvasdagiindiu s
55N unsnszngluwnasUgnueldesraisanudemelvnuinunsnsiaogimin

UsenAduLAe

(% ]
& a A a

aneuduzdelulssmabufenuinddnsnsnandiuuszana 2-48 Wesidud Tiunugnuzde
Uszana 3,437,500 15 (550,000 18n49193) Hananuauzioussunn 8-9 audusiet Anwdu 25 Wosidua
wsNananlan (Crop Protection Research Institute, 2016) mﬁaﬁﬂqﬂhﬂizmm%wﬁaﬁmwwmﬂwma
vesiufuarareiusuzidoninisdimireidnwuslui1sUseina 191 Bharta hybrid, Black chu chu
hybrid, Harabegan hybrid, Raavayya hybrid, Raja hybrid, Red chu chu hybrid, Udumalapet (Cross
Country Nurseries, 2016)

Usznaduladide

a I~

HvolTunuzlUe1 “terong/” (Kitazawa Seed Company, 2016) U 2550 n1snaaNanzLiaanaly
Uszwnadulailfedusunanisaanuseunn 391,000 du tJuddud 5 vadlansaaannusemaiu duLhe

88Ud wazesi (AVRDC, nd.) mivededinuniniswdauzide 94 wWesidudvesiuiinisnanuzidolan way



fUsunamananude 92 Wesius vewananuzidefinanld (Srinivasan, 2009) Tudl 2559 fiUsunanig
devenwdaiuguziliouszunn 93 fiu (China-ASEAN Expo Trade Portal, 2016) uzidieanunsausudialy
anmgfiennafienutusargungligrléd uazannsalinandnldgdduanimeiniafifeudu (Srinivasan,
2009) &nwagmanizdgnluriaia 1 9 wudaunsadgnitefunandnld 2-3 afs arursaduifv

HandRlAT 60 Tu ndnUan Inefivasszeznansiuiedszann 90-120 Ju (AVRDC, nd.)
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AT BUTaunsdTINUsEana 17.39 fu Sadid1mesiunsiaieinge munsiafiivessagil uas
anuluswdld vsenitdwdaiiuguzilionnUszinaduis ¢ usm leun East West Seeds, HM Clause,
Jack Seeds, Lion Seeds uaz Syngenta lngvinmsguiiegnaaniuguziionindinnussinaduieniy
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LRt}
& 1 v & o W & o & 2 o € N U
400 Wwaasieagug dmIunnsIrdeuRaLUATITeLENTBlAgnTRNWEATUSIYBNgUT I 100-
I3 =~ Y  aa . . ° a Aa Y aa
5,000 LuAAYIBAINANMNNEELAI8TT Dilution plate wazduunvinvesLuAfIenI8IENMTNNTZIU
WU N1INAEBU Gram’s strain NagauUfAzen hypersensitivity uulugngu naaeuauauiavn@Ladl Ju
s wagnaaeuehiFalaensugndunneimsiaunfivudunaiuasasivdeuemewmaiawinined wu

v v oa LY <

ELISA nan1sasiadeuaniusuzileimindianuszinadudelinudngiaindufaunduwdaiuguzde

U
M (ngu3denisiniuig, 2559)
Uszmnedulaiide

nsudundaiuduziieaindssmaduladi@ossninausiounaiay 2559-1Rausuinau 2560
WU 4 A3 USunaumsdninsindszana 78 Alansy dahdmeiunsianvgissaugivaglusudld g
U3 East West Seeds Wuunduiniuduzidiodingn Inevinisdudiegiuudniuduzdoniud,

9nduladifeniuuinsgiunisduuss ISTA waztdiuiaiuguinsisaeudoannslsaiivdienailn
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feaglinudngivinfuiadunfumdaiusuzideming uiilimauishsiaidnnsiud Snvay
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UszinaduLfe

nmsduiudeyadniuzdonnuvasoyanininisdig q wudngiesan 384 viia wuaduwuas
203 %ila 15 12 vile vieenn 1 viia wueadiise 21 vl 91 73 wia IWlananaun 6 sila 1asa 22 wia lisewd 3
wiin ldinouloy 22 vl wagivily 21 ¥ia

o Y a I Ay A Ay A | a a i a
M sianguingusilonuinddngivnluiiluvssmealnowiiilulssinadufsuazileniadn
) & Y A A o v v a v a v ' .

NWﬂULNﬁ@‘W‘Uﬁq@J%L%@WU’]L%WI@ 28 UM AU BUAY 2 VUM lﬂLLﬂ Trogodermagranar/um N33}
Trogoderma inclusum wuaML3e 7 ¥Uda Lawn Clavibacter michiganensis subsp. michiganensis,
Pseudomonas corrugata, Pseudomonas syringae pv. aptata, Pseudomonas syringae pv. tabaci,
Pseudomonas syringae pv. tomato, Pseudomonas viridiflava Wa ¢ Pseudomonas cichorii Teln
watdun 1 ¥da leun Candidatus Phytoplasma solani 51 4 ¥lin l@wn Boeremia exigua var. exigua,
Didymella lycopersici, Fusarium oxysporum f.sp. radicis-lycopersici Wae Verticillium albo-atrum
1754 8 wiia lown Alfalfa mosaic virus, Broad bean wilt virus, Pepino mosaic virus, Tobacco rattle virus,
Tobacco ringspot virus, Tomato black ring virus, Tomato mosaic virus Wae Tomato ringspot virus 1a

5980 3 ¥la laun Columnea latent viroj, Potato spindle tuber viroid wag Tomato chlorotic dwarf viroid

Ny 3 vila laun Orobanche aegyptiaca, Orobanche ramose W¢ Parthenium hysterophorus (Table

1)
Uszmnedulaige

[

Y W = | oA A Ay 1A = a A
M IianguAngusilenuinddnsivnluiludssmalneudiilulssmedulafidouazanunsn

(%
P

Anunduwdaiugueidenundild 9 vl asll wuadise 5 ¥lia loun Clavibacter michiganensis subsp.
michiganensis, Pseudomonas cichorii, Pseudomonas syringae pv. tabaci, Pseudomonas syringae pv.
tomato Wy Pseudomonas viridiflava 154 2 ¥iia loun Tobacco ringspot virus ey Tomato ringspot

virus Tasews 2 vl laun Potato spindle tuber viroid Wag Tomato apical stunt viroid (Table 1)

4) msUszdiuanuindululfuasmsdndiun msunwinszane wazdnanImmiaAsegia

UszinasuLne

samsUssdiunuindagfio 28 9l aunsadnsiumudesingfic (Table 2) 4w

AULE B g9 loun wuafvse 3 ¥lla Aa Clavibacter michiganensis subsp. michiganensis,
Pseudomonas corrugata Wag Pseudomonas syringae pv. tomato W15a 6 wiia A8 Alfalfa mosaic
virus, Broad bean wilt virus, Tobacco rattle virus, Tobacco ringspot virus, Tomato black ring virus
way Tomato ringspot virus 1seus 3 9ila Ae Columnea latent viroid, Potato spindle tuber viroid
ke Tomato chlorotic dwarf viroid

AadesUIunans Miud wuas 2 wdin fie Trogoderma granarium wae Trogoderma inclusum
WuUATLSY 4 Bl Ao Pseudomonas cichorii, Pseudomonas syringae pv. aptata, Pseudomonas syringae pv.

tabaci Wag Pseudomonas viridiflava Tlawanasn 1 wiia Aie Candidatus Phytoplasma solani 51 4 %tia @9



Boeremia exigua var. exigua, Didymella lycopersici, Fusarium oxysporum f.sp. radicis-lycopersici 8¢

Verticillium albo-atrum Th¥a 2 4l A9 Pepino mosaic virus Wag Tomato mosaic virus

AuLdeean laun vy 3 ¥lla Ao Orobanche aegyptiaca, Orobanche ramose bl g

Parthenium hysterophorus

Uszmnedulaiige

Y]

samsUssdiunuindasfin 9 4in ansnsadszduaudesdngii (Table 3) 1éadl

m'lm?im;;]e laun wuaviise 2 9ila Ao Clavibacter michiganensis subsp. michiganensis Wag
Pseudomonas syringae pv. tomato 5% 2 wila ldun Tobacco ringspot virus Wag Tomato ringspot
virus 1asesn 2 ¥iin fie Potato spindle tuber viroid waz Tomato apical stunt viroid

anudssUunas Wud wuefiSe 3 ¥iin fis Pseudomonas cichorii, Pseudomonas syringae pv.

tabaci Wy Pseudomonas viridiflava

5) Msuinsiansanuidssinsivdmiumsindnudaiusuzde
nusudedmunnasmsgueuieivd miunsindiudauusdont eflvlnd uiissUssme
fvun dwsulidumdumst musmnesnsaveunifefivd miumaidnadeiususde il
- Uszinaduiinuannsnsquoundefivdmiudiuvereiiuguesusid oa1n European third
countries I1desiinsuseafinfnluluiusesquounsedy lasfvuadagiivindu léud Ralstonia
solanacearum, Liriomyza sativae, Amauromyza maculosa, Liriomyza huidobrensis, Liriomyza
trifolii waz Thrips palmi (Animal Plant Health Agency, 2015)

- Uszmniaide Amualiiidennuiuseadunisluluiusesaueunfofiviiudaiugusdonn
Useinalneiidelus wWssmeunade ABINIUNINTIVEBUIIADANARF UG 9 il Eggplant mosaic
virus Wag Alfalfa mosaic virus (Ngx3TeMsinfuie, 2561)

- Uszmadamnan svusliidenuivseadiudnlulususesqueniiofvinudaiusude
MnUssnalvefiddlusssamatumnandasinunisnnaaeuiivasnindngiiving 4 fail Cucumber

mosaic virus, lmperata cylindrica Wag Paspalum scrobiculatum (Ngu3demsfindiuiiy, 2561)

al

- ANSFRLUTNIAMUANINTNTAIMTUNSUNTNLA ARSI RT UTutiee (small seed lot) 31
2 v v a o A = A Ada Aaaa | &
waaugAeIUsIFINGY Januan wmniiaeng o SIuaEdTInig q TETI Wy Weamalsa wuad
ey warls (USDA, 2014)

- annmglsuivualiduinsnisgueundefigdinsunisundnudaiugivluiedlear -udd
(Solanaceae) 1w N1sNAdpUAATUTNLLTINUaBAINWB Citrus exocortis viroid (CEVd) (European
Seed Association, 2013)

- UsserSamanmunliiideanususesiaudnluluiusasaveundefivinudaiugueilonn

Ussinalngideludalsumadosinunisnsiaaeuituaenandniiusig 4 dail Pseudomonas (Ralstonia)


https://www.aphis.usda.gov/plant_health/permits/downloads/seedweb.pdf

solanacearum, Phoma lingam, Pythium spp., Tomato bushy stunt virus Wag Tomato mosaic virus
(ngaATumsiniuiny, 2559)

v s =

- Uszmaiuiseuaus imuslvitidennuiuseadiuiluluusesaueundofivinudaiudusd
mﬂﬂisl,wﬂlwSﬁziﬂﬂé'fqﬂizLWILuLﬁaLLauﬁ(ﬁaashumsm*maaudmaa@mﬂﬁmgﬁ%ﬁm 3 il Egeplant
mosaic virus, Phomopsis vexans Wag Potato spindle tuber viroid (nqsidemsinfiuiiy, 2561)

- Mediterranean third countries finnuawfiadngiivindudmsunmsindiudaiuguzde lawn
Ralstonia solanacearum, Liriomyza sativae, Amauromyza maculosa, Liriomyza huidobrensis,
Liriomyza trifolii, Thrips palmi wag Bemisia tabaci (Animal Plant Health Agency, 2015)

- Jsumadise Amusliiteruiuseadimdnlulususesaueunofivinudaiuduziienn
Uizmﬂmﬁﬁﬂﬂé’wizmm%L‘%EJé]’aqmm’ﬁmafﬂaaudwaamf\]’mﬁmgﬁwm 9 #il Eegplant mosaic
virus, Alfalfa mosaic virus, Cucumber mosaic virus, Broadbean wilt virus, Tobacco streak virus,
Tobacco mosaic virus, Tomato bushy stunt virus Way Tomato black ring virus (N§1338A151NAY
Wy, 2561)

- Uszwath3uauniidermundmsunisdseanudaiugiivluanaleaiiu (Solanum) 31 NPPO
vosszwagdseendesdusudornuiuiuadulususesgveuioiiviudaiugisluanalvadiudmiy
ﬁm%‘wwﬂqﬂﬁ?uéfaammm‘/ﬂ:ljuﬁﬁﬂaa@ (pest free area) 99n18e Potato spindle tuber viroid We3aN
wiasHAnTiuaen (pest free place of production) ﬁ]’ngzﬂgjja Potato spindle tuber viroid M%@Lmﬁmﬁué:ﬁﬂﬂu
analvantiudesiunsnsaaevsgadumanis lasnsduieiandaiugiileldusunmuuagl¥3sns
ATdeUTIINTaY %qmaﬂﬁmaaaauwudwaamﬁmmﬁ‘?‘?a Potato spindle tuber viroid (Ministry for Primary
Industries, 2017)
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- flususesavewdeiaiionn a Usenasiunia wasfesseytannuiisduinlaufdfniy
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Table 1 Pest risk assessment for quarantinepPest of eggplant seeds.

L Common Present in . . . Potential for economic Quarantine
Scientific name . Potential for entry Potential for establishment and spread
name countries consequence pest?
INSECTS
Trogoderma Khapra beetle | India Yes: Adult beetles about 2 to 3 Yes: Cotton, barley, rice, sorghum, wheat, maize | Yes: T. granarium is a serious pest of Yes
granarium mm long and Larvae size from (CABI, 2018) and dried plant or animal products, | cereal grains and oilseeds, and many

1.6 to 5 mm long (AGDA, 2016).
Khapra beetle may become
present in grain, bags, crates,
containers and other storage
(AGDA, 2016). Larvae in particular
often conceal themselves in
cracks and crevices and can be
difficult to detect. Can occur in
almost any stored commodity.
Can be very persistent as pest of
storage structures, handling
machinery and transport vessels.
Larvae can wander into and be
transported in diapause in
almost any dry cargo. Therefore,
T. granarium likely to be
associated with the pathway
(seeds) that could be a potential
of entry into Thailand.

grain, seed, dried fruit (AGDA, 2016) are hosts.
These host plants are growing in Thailand. Adult
females lay 50-100 at eggs a time, which can
produce up to nine generations a year (AGDA,
2016). T. granarium does not occur at
temperatures below 21°C, but can proceed at
very low humidity, for example at 25°C and 2%
RH. Development is most rapid in hot, humid
conditions, taking about 18 days at 35°C and
73% RH (CABI, 2018), without food, diapausing
larvae may survive about 9 months; with food,
they may live for 6 years (CABI, 2018). T.
granarium may remain hidden deep in the
stored food for relatively long periods (CABI,
2018). It may be established in Thailand. Its
spread is probably dependent on movement of
infested goods or in containers where it may be
transported while in diapause (Harris, 2006).
Therefore, T. granarium has the potential to

establish and spread in of Thailand.

countries, including the USA, Australia,
China, Kenya, Uganda and Tanzania,
have specific quarantine regulations
against possible importation (CABI, 2018)
and it's the most serious pest of stored
products throughout the world
(Muhammad et al., 2006). Khapra beetle
is of highly economic importance
(Muhammad et al., 2007). There is a
federal quarantine restricting the
importation of rice into the USA (Banks,
1994). It is very persistent pest of
structures and transport vessels. T.
granarium was present in more than
50% of samples. Infestation levels
ranged up to 685 insects/kg grain.
Damage caused a loss in weight
averaging 16.36% (CABI, s2018).
Therefore, T. granarium has the
potential for economic impact in

Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Trogoderma large cabinet | India Yes: Larvae in particular often | Yes: Wide range of stored products, Yes: Seeds and other dried plant and Yes
inclusum beetle conceal themselves in cracks including raw grains and processed foods are | animal material are affected. In

and crevices and can be
difficult to detect (CABI, 2018).
Risk of entry highest in mixed
feeds, processed commodities
or in grain in poor condition
with significant admixture of
other material. Therefore, T.
inclusum may be associated
with the pathway (seed) that
could be a potential of entry
into Thailand.

hosts. The adults are short lived and the
females lay about 100 eggs. Development
can take place between 20-40°C. Under
favourable conditions the entire life cycle
may take as little as 50 days at 30°C and
70% RH. T. inclusum is very tolerant of low
relative humidities (CABI, 2018). T. inclusum
can breed on a variety of stored foodstuffs
and also capable of establishing in the
natural environment. It easily spread by
movement of infested material in trade.
Adults can fly. Therefore, this pest has the
potential to establish and spread in of
Thailand.

Canada this species is the most
frequently encountered species of
Trogoderma infesting stored produce.
Larval skins are highly allergenic.
Presence of any Trogoderma species
can lead to trade difficulties in its
own right or due to its close similarity
to the khapra beetle, T. granarium. It
is @ quarantine pest in Australia under
existing legislation (CABI, 2018).
Therefore, T. inclusum has the
potential for economic impact in
Thailand.

BACTERIA




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Clavibacter bacterial Indonesia, Yes: Cmm is an economically Yes: Contaminated seeds is as a source of Yes: Cmm is a quarantine pest in Yes
michiganensis canker of India important pathogen that is inoculum. Seed contamination rates as low | Thailand. Infections often result in
subsp. tomato seed transmitted. as 0.01-0.05% (1-5 seeds per 10,000) could high yield losses; in several cases

michiganensis

Contaminated seeds and
transplants are responsible for
long-distance dissemination of
the pathogen. Under
conductive conditions, even
low levels of seed
contamination can result in
disease outbreaks. Therefore,
Cmm has the potential to

entry into Thailand.

be enough to initiate an epidemic of
bacterial canker in production fields (Gitaitis
et al., 1991). The minimum, optimum and
maximum temperatures for growth and
survival of Cmm are 1°C, 24-28°C and 35°C,
respectively (Strider, 1969). Cmm can survive
for more than two years in crop residues on
the soil surface but for a shorter time when
buried in the soil (Chang et al., 1992,
Gleason et al., 1993). Cmm has been found
in overwintered crop residues in different
climate zones. Cmm is spread by splashing
water, during tying, staking and harvesting,
during spraying with pesticides and on
clothes during crop handling, particularly
following guttation and where free water is
available. Therefore, Cmm has the potential

to establish and spread in Thailand.

losses of between 50-100 % have
been reported. However, growers and
the seed industry are putting
considerable efforts into preventing
the introduction and dissemination of
Cmm. It should be considered of
moderate phytosanitary risk due to
its worldwide distribution and the
availability of seed treatments (Dry
heat treatment at 80 °C for 24-48
(Xiulan Xu, 2010) or 80°C for 1 h or
76-78 °C for 48 hr (Kannan and
Bastas, 2016) to reduce seedborne
inoculum. Seed testing has proven to
be a good control option by
discarding contaminated seed lots.
Indirect evidence from seed
disinfection studies indicate that a
small percentage of seed infection
may be deep-seated within the seed
tissue (Dhanvantari and Brown, 1993).
Therefore, Cmm has the potential for

economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Pseudomonas bacterial Indonesia, Yes: P. cichorii is post harvest Yes: P. cichorii has a wide host range and Yes: P. cichorii is a quarantine pest in Yes
cichorii blight of India and seed borne. It is survived, | has been cited as a causal agent of pith Thailand. Control of disease caused
endive in artificially inoculated seeds | necrosis, speck-like symptoms, and a leaf by P. cichorii is difficult to achieve

for 3 months at 5°C
(Richardson, 1990). Some
authors suggest seed is a
pathway, however, no
references found indicating
seed as a pathway for P.
cichorii in tomato. The
pathogen can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, this pest
has the potential to entry into
Thailand.

spot in tomato. Disease develops over a
wide temperature range, the optimum being
20-28°C. At higher temperatures, lesion
expansion declines and ceases at
temperatures above 36°C (Jones et al.,
1984). The very wide host range of P. cichorii
suggests that there may exist many weed
plants that act as alternative hosts.
Splashing water (rain, sprinkler irrigation,
water dripping from the roof of greenhouses,
etc.) results in dispersal of P. cichorii within
the crop, from soil to plant or from plant to
plant. Adults of Liriomyza trifolii are able to
acquire and transmit P. cichorii. Therefore,
this pest has the potential to establish and
spread in of Thailand.

when conditions favour the
pathogen. P. cichorii cause severe
damage to the host and can result in
utbreaks. Severe disease outbreaks
on lettuce leading to losses of up to
100%. P. cichorii is long distances as
the bacterium may be carried in
commodities either in tissue lesions
(symptomatic plants) or epiphytically
on asymptomatic plants. Therefore,
P. cichorii has the potential for

economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Pseudomonas pith necrosis | India Yes: P. corrugata was detected | Yes: Tomato is main host. Eggplant, Yes: P. corrugata is a quarantine pest Yes
corrugata of tomato in Egypt in imported tomato chrysanthemum, pepper, strawberry, in Thailand. Its widespread

seed lots. Also, seed liable to
carry the pest in
trade/transport. The pathogen
can survive in transport
condition, freight transport in
the reefer container can
prevent to damage and
protect the pathogen.
Therefore, P. corrugata has
the potential to entry into
Thailand.

grapevine, potato and cucumber are hosts
(CABI, 2018). These host plants are growing
in Thailand. The disease subsequently
attacked plants grown in contaminated soil.
Survival in soil is greater at 15°C than at 22°C
(Ryder and Bird, 1993). P. corrugata has
been isolated from water used for irrigation
(Scarlett et al., 1978). The infection was
recorded in soil-less cultivated tomato; thus,
the inoculum was probably introduced with
infected plantlets (Fiori, 2002). Therefore,
this pathogen has the potential to establish
and spread in Thailand.

occurrence and its weak and
opportunistic pathogenic character
(CABI, 2018). Under conditions
favourable for the disease, severe
economic losses or total crop loss
can occur in plantlets. This disease
has been observed in pepper mainly
in areas where tomato pith necrosis
was reported (CABI, 2018). Therefore,
P. corrugata has the potential for

economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Pseudomonas leaf spot of India Yes: Field evidence suggested | Yes: Eggplant, cucumber, lettuce, melom, Yes: P. syringae pv. aptata has been Yes
syringae pv. sugarbeet contaminated seed as the sugar beet, sunflower are main hosts (CABI, causing substantial losses in
aptata source (CABI, 2018). The 2018). Eggplant and cucumber are growing in | Cantaloupe in France (Nagvi, 2004). A

pathogen can be carried on
seed as a contaminant (David,
2000). P. syringae pv. aptata
can survive in transport
condition, freight transport in
the reefer container can
prevent to damage and
protect the pathogen.
Therefore, P. syringae pv.
aptata likely to be associated
with the pathway (seeds) that
could be a potential of entry
into Thailand.

wide area in Thailand. This pathogen is
distribution in temperate, tropical and
subtropical regions (CABI, 2018). Soil
particles can lodge onto leaf spots, so brush
lesions gently to remove loose debris
(Mohamed et al., 2013). It is capable of
causing vascular blackening and root
necrosis (David, 2000). The pathogen
spreaded out by irrigation water (Riffaud and
Morris, 2002). Therefore, this pathogen has
the potential to establish and spread in
Thailand.

severe bacterial leaf spot on

commercial cultivars of sugar beet
(Stojsin et al., 2015). Therefore, P.
syringae pv. aptata has the potential

for economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Pseudomonas wildfire Indonesia, Yes: P. syringae pv. tabaci Yes: P. syringae pv. tabaci has wide host Yes: Disease incidence up to 76% was Yes
syringae pv. India attach with leaf, seed such as capsicum, eggplant, cucumber, observed on tobacco in Zimbabwe,
tabaci (seedborne), seedling (CABI, potato, soyabean, tobacco, tomato, etc., while an incidence of up to 95%

2018). P. syringae pv. tabaci
can survive in transport
condition, freight transport in
the reefer container can
prevent to damage and
protect the pathogen.
Therefore, P. syringae pv.
tabaci likely to be associated
with the pathway (seeds) that
could be a potential of entry

into Thailand.

(Plantwise Knowledge Bank, nd.). Capsicum,
eggplant, cucumber, soyabean, tobacco, and
tomato are growing in Thailand. This
pathogen is distribution in temperate,
tropical and subtropical regions (CABI, 2018).
The pathogen was isolated by inoculating
rhizosphere and soil washings into tobacco
leaves (Knoche et al., 1993). P. syringae pv.
tabaci is seedborne on tobacco (CABI, 2018)
and soil-borne (Richardson, 1990). Spread of
the disease is usually observed after rain
storms, with the direction of spread
determined by the wind (Plantwise
Knowledge Bank, nd.) and contaminated
seed (seedborne) (CABI, 2018). Therefore,
this pathogen has the potential to establish
and spread in Thailand.

occurred on soyabean in Kazakhstan
(Plantwise Knowledge Bank, nd.).
Therefore, P. syringae pv. tabaci has
the potential for economic impact in
Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Pseudomonas bacterial Indonesia, Yes: Tomato seeds Yes: Tomato is main hosts (CABI, 2018). Yes: P. syringae pv. tomato is a Yes
syringae pv. speck Indi.a contaminated by P. syringae Capsicum and eggplant are hosts (McDougall | quarantine pest in Thailand. Young
tomato pv. tomato. To detected the et al., 2013). They are growing in Thailand. leaf, stem, floral and fruit tissues are

pathogen in 7 of 38 pepper
seed lots at levels higher than
1,000 c.f.u./g seeds
(Richardson, 1990). Flower,
fruit, leaf, seed, seedling and
stem liable to carry the pest
in trade or transport. This
bacterium survived on dry
seeds for 20 years (Richardson,
1990). The pathogen can
survive in transport condition,
freight transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, P.
syringae pv. tomato has the
potential to entry into
Thailand.

High humidity and cool temperatures (18-
24°C) favour disease development. The
disease develops and spreads only at
temperatures between 13-28°C and at high
relative humidity when there is free water
on the leaves. P. syringae pv. tomato can
persist in the soil for long periods in the
absence of tomato, but higher temperature
can rapidly reduce survival of the bacteria.
The bacterium is seedborne and carry over
in soli or plant debris (Richardson, 1990). It is
disseminated via splashing rain and
machinery used in clipping transplants. It is
seed transmission and spread by
contaminated seeds. Therefore, P. syringae
pv. tomato has the potential to establish

and spread in Thailand.

most susceptible. Bacterial speck is a
significant source of economic loss in
the tomato industry. Lesions may
make fruit unfit for fresh market. In
the field, yield losses varied from
75% in plants infected at an early
stage of growth to 5% in plants
infected later in the season.
Occurrence of the outbreak resulted
in approximately 20 and 25%
seedling losses. The disease
incidence was approximately 5% in
142 commercial greenhouses.
Therefore, P. syringae pv. tomato has
the potential for economic impact in
Thailand.




Common Present in Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Pseudomonas bacterial leaf | Indonesia, Yes: In USA, it is causing soft Yes: Onoin, kiwifruit, melon, cucumber, Yes: P. viridiflava is a quarantine pest Yes
viridiflava blight of India rot lesions of petioles and tomato, capsicum are main hosts (CABI, in Thailand. P. viridiflava may very
tomato isolated from symptomless 2018). Eggplant is host and growing in occasionally cause significant crop

roots and recovered from 20 ¢
lots of two seed samples
tested (Richardson, 1990).
Seed, flower, fruit, leaf,
seedling, stem are liable to
carry the pest in
trade/transport (CABI, 2018).
The pathogen can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore,
Pseudomonas viridiflava has
the potential to entry into
Thailand.

Thailand. The pathogen can infect all forms
of vegetative tissue causing damage to
leaves, stems, pedicels, petioles, floral and
vegetative buds, fruits and roots at all times
of the growing season (CABI, 2018). P.
viridiflava has been reported from host
plants in many countries and is likely to
have a world-wide distribution (CABI, 2018).
P. viridiflava has been shown to be
transmissible on seed (Mariano and
McCarter, 1992). The pathogen is thought to
be carried in aerosols in wind-driven rain
within and between crops (CABI, 2018).
Therefore, Pseudomonas viridiflava has the
potential to establish and spread in
Thailand.

damage, though it is commonly
isolated as a sub-population in the
investigation of more vigorous
pathogens (CABI, 2018). Therefore, P.
viridiftava has the potential for

economic impact in Thailand.

FUNGI




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Boeremia leaf spot India Yes: B. exigua var. exigua as a | Yes: Eggplant, cotton, ginger, lemon, okra, Yes: A weak pathogen but Yes
exigua var. seedborne pathogen of potato, etc., are hosts (Plantwise Knowledge | widespread in soils throughout the
exigua sugarcane. It is recognized as Bank, nd.). These hosts are growing in world. This pathogen is associated

one of the most widespread
and damaging seedborne fungi
of Phaseolus bean seeds in
Ethiopia (CABI, 2018). The
pathogen can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, B. exigua
var. exigua likely to be
associated with the pathway
(seeds) that could be a
potential of entry into
Thailand.

Thailand. B. exigua var. exigua may be active
in both in cool and warm conditions. Its
optimum temperature for growth is from 20-
24°C (Ephytia, 2013). It is a ubiquitous
soilborne saprobe, weak pathogen or wound
parasite (Plantwise Knowledge Bank, nd.).
Likely it survives on plant debris. The
conidia ensure the survival and
dissemination of the pathogen (Ephytia,
2013). The pathogen spreaded out by soil,
plant debris and seed. Therefore, B. exigua
var. exigua has the potential to establish

and spread in Thailand.

with stem and leaf lesions of a wide
range of host plants and with rotting
fleshy roots and tubers, often causing
distinct symptoms such as leaf spots,
stem lesions, damping off, dieback,
root rots and tuber rots (gangrene of
potato) (CABI, 2018). Therefore, this
pest has the potential for economic

impact in Thailand.




Common Present in Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Didymella canker of India Yes: Hyphae and pycnidia of Yes: Tomato is main host. Eggplant, pepper, | Yes: Pre- and post emergence Yes
lycopersici tomato D. lycopersici are found within | potato are other hosts (CABI, 2018). These seedling losses of 50-90% have

the hairy seed coat and
endosperm but rarely in the
embryos. D. lycopersici does
not affect the viability of
tomato seeds (CABI, 2018).
Almost 30% seed transmission
in tomato. In Poland, seed
infection not viable after 1
year in store (Richardson,
1990). Also, the pathogen can
survive in transport condition,
freight transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, D.
lycopersici has the potential

to entry into Thailand.

hosts are growing in Thailand. D. lycopersici
over winters on host plant debris in the soil,
composting waste and plant supports.
Survival is increased by high moisture, high
organic matter levels and low temperature
(CABI, 2018). Conidia can occur at
temperatures up to 28°C, but is optimum at
17°C and infection is most likely during cool,
humid weather (>90% RH) (CABI, 2018).
Water-splash, soil dispersal of conidia, and
contaminated nutrient solutions and tools
are the main means of dissemination; air
dispersal and seed transmission are less
important (CABI, 2018). Therefore, D.
lycopersici has the potential to establish

and spread in Thailand.

frequently been reported. In
conventional production, the
fungicide thiram is widely used for
the control of seed-borne fungal
pathogens, including D. lycopersici.
Nitritee [sodium nitrite in citric acid
buffer (pH 2)] at 300 mmol ) 1 was
completely effective, as was the
fungicide, at controlling disease when
applied for less than 20 minutes.
Therefore, D. lycopersici has the
potential for economic impact in

Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Fusarium Fusarium India Yes: The infestation of tomato | Yes: Eggplant is suscebtiblr host and tomato | Yes: The fungus survived on seed Yes
oxysporum f.sp. | crown rot seed by F. oxysporum f.sp. is the main host (CABI, 2018). Fusarium is a sent across Canada and stored for up
radicis- radicis-lycopersici was soil inhabiting fungus which overwinters to 12 weeks. The contact of clean
lycopersici investigated. F. oxysporum between crops in infected plant debris. seed with hands that had previously

f.sp. radicis-lycopersici was
isolated from all seeds in such
fruit. The pathogen can
survive in transport condition,
freight transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, F.
oxysporum f.sp. radicis-
lycopersici has the potential

to entry into Thailand.

Mycelium and spores enable it to remain in
cropped or fallow soil for long periods. The
spores can be spread to other plants or
areas by wind, water or through the
movement of soil. If the fungus reaches the
fruit it may contaminate the seed, providing
the soil moisture is high and the
temperature is relatively low. Therefore, F.
oxysporum f.sp. radicis-lycopersici has the
potential to establish and spread in
Thailand.

handled F. oxysporum f.sp. radicis-
lycopersici-infested sawdust resulted
in a high level of seed infestation.
Treatment with NaOCl or NaHCL did
not completely disinfest infested
seed. Therefore, F. oxysporum f.sp.
radicis-lycopersici has the potential

for economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Verticillium verticillium India Yes: V. albo-atrum in infected | Yes: Tomato is main host and eggplant is Yes: V. albo-atrum is a quarantine Yes
albo-atrum wilt of seeds, tubers and hay or as host (CABI, 2018). Capsicum, tomato, potato | pest in Thailand. V. albo-atrum on
lucerne surface contaminants on these | and eggplant are the four vegetable crops lucerne is listed as a quarantine

commodities (CABI, 2018). In
USA, Solanum field evidence
of seed transmission
(Richardson, 1990). This
pathogen is attached with
fruit, leaf, root, seed and
stem. V. albo-atrum was
detected in Capsicum spp.
seeds from Guyana, Italy,
Taiwan Province of China and
USA that were processed for
quarantine clearance at
NBPGR, New Delhi. (Agarwal et
al., 2005). The pathogen can
survive in transport condition,
freight transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, V. albo-
atrum likely to be associated
with the pathway (seeds) that
could be a potential of entry
into Thailand.

most commonly affected by this disease.
These hosts are growing in Thailand. V. albo-
atrum has limited powers of survival and,
for herbaceous hosts, loses viability too
rapidly for it to be a major inoculum source
in proper crop rotation (CABI, 2018). V. albo-
atrum is favoured by moderate temperature
and suppressed by high temperatures, in
glasshouse tomato production is suppressed
during the summer months when average
temperatures exceed 25°C (CABI, 2018). In
woody-host tissues survival may extend up
to 4 years. The pathogen can be isolated
from all parts of infected plants, including
roots, stems, leaves, flowers, fruits and
seeds (CABI, 2018). V. albo-atrum is
contamination of debris of diseased plants
and/or particles of infested soil on farm
implements such as harvesting machines,
insect and seed transmission (CABI, 2018).
Therefore, V. albo-atrum the potential to

establish and spread in Thailand.

organism in Canada (Anonymous,
1983). V. albo-atrum occurs on
numerous economically important
plant species. The most prominent
hosts are lucerne, potato, hop and
tomato (CABI, 2018). Therefore, V.
albo-atrum has the potential for

economic impact in Thailand.

VIRUSES




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Alfalfa mosaic alfalfa India Yes: AMV is seed transmission, | Yes: Bean, cowpea, cucurbit, lettuce, potato, | Yes: AMV is a quarantine pest in Yes

Virus

yellow spot

with a 2%, 30.3% and 1.7-3.3%
transmission rate in Capsicum
sp., petunia and tomato
respectively. It is seed-borne
in several Solanaceae
(Richardson, 1990). Also, this
virus is contaminated to
eggplant seeds and can
survive in transport condition,
freight transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, AMV has
the potential to entry into
Thailand.

soyabean, tobacco, capsicum and tomato
are main hosts, eggplant is another host
(CABI, 2018). These hosts are growing in
Thailand. AMV has a very wide host range
infecting at least 697 species in 167 genera
of 71 families (Edwardson and Christie,
1997). AMV has a world-wide distribution
(CABI, 2018). AMV is transmitted in the
stylet-borne or non-persistent manner
(Swenson, 1952) by many species of aphids
including Acyrthosiphon pisum and Myzus
persicae (presented in Thailand) (CABI,
2018). AMV is reported to be seedborne in
several host species (CABI, 2018). Therefore,
AMV the potential to establish and spread in
Thailand.

Thailand. AMV infection of parent
lucerne plants can result in a 30-50%
reduction in seed germination (CABI,
2016). Infection reduces the flowering
and seed yield of Trifolium
subterraneum (Jones, 1992) and the
crop yield of Vigna angularis can be
reduced by up to 70% (lizuka, 1990).
The host plants of AMV are growing
wide area in Thailand and it survive
and spread in all regions of Thailand.
Therefore, AMV has the potential for
economic consequences wide area of

Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Broad bean wilt | lamium mild | India Yes: BBWV is seed transmission | Yes: Eggplant, carrot, cowpea, soyabean, Yes: BBWV can cause substantial Yes

Virus

mosaic

(CABI, 2018) transmitted at low
levels from seed in France
(Richardson, 1990). This
pathogen can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, BBWV
likely to be associated with
the pathway (seeds) that
could be a potential of entry
into Thailand.

tobacco, tomato, etc. are main hosts (CAB,
2018). These hosts are growing in Thailand.
BBWV has been reported in natural
infections of 180 species of 41 plant families
and thus has a very extensive natural host
range (CABI, 2018). BBWV is distributed in
tropical and subtropical. BBWV is
transmitted by aphids in a non-persistent
manner such as, Myzus persicae, Aphis faba
(Presented in Thailand) (CABI, 2018). BBWV
has been reported to be seed transmitted in
faba bean at a rate of 0.4-0.6% (Makkouk et
al., 1990). Therefore, BBWV the potential to
establish and spread in Thailand.

yield loss because of its effect on
plant delopment and quality (CABI,
2018). In France, 50-80% yield loss by
BBWV was measured in broad bean
(Putz and Kuszala, 1973). Therefore,
BBWV may be affected on economic

impact.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Pepino mosaic PepMV India Yes: PepMV is tomato seed Yes: Host plant studies show that other Yes: PepMV is a quarantine pest in Yes

Virus

transmission and transmission
rate of PepMV is 0.026-2%
(Hanssen et al., 2010). This
pathogen can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, PepMV
has the potential to entry into
Thailand.

Solanaceous crop plants like eggplant and
potato can be infected (CABI, 2018). These
hosts are growing in Thailand. The virus can
be present on the outside of seeds
collected from infected fruits (CABI, 2018).
Distribution in tropical and sub-tropical
(CABI, 2018). It is transmitted by contact,
contaminated tools, hands, clothing, direct
plant-to-plant contact, and propagation
(grafting, cuttings), as well as by seeds.
Bumble bees (Bombus spp.) used as
pollinators in tomato crops can also spread
the virus (EPPO, 2016). PepMV is easily
mechanically transmissible. Since symptoms
are not always readily recognized, there is a
danger that the virus can spread rapidly and
unnoticed. The virus is thought to remain
viable in dry plant material for as long as 3
months. Therefore, PepMV the potential to
establish and spread in Thailand.

Thailand. Seed transmission of
PepMV is a major concern to tomato
industry. It appears that losses were
not very significant (only 5% of the
growers reported economic losses of
less than 5%) (EPPO, 2016). It appears
that the disease spreads very rapidly
and that the virus can cause
significant crop losses (EPPO, 2016). It
should be considered of moderate
phytosanitary risk due to its
worldwide distribution and the
availability of seed treatments (Dry
heat treatment at 72-80 °C for 72 hr
to reduce seedborne inoculum. Seed
testing has proven to be a good
control option by discarding
contaminated seed lots. Therefore,
PepMV has the potential for

economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Tobacco rattle | spraing of India Yes: TRV is seed transmission. | Yes: Potato, bell pepper, rye, tobacco, etc. Yes: TRV is a quarantine pest in Yes
virus potato In USA, detected by ELISA and | main host (CABI, 2018). Eggplant is host. TRV | Thailand. In central Italy, pepper

ISEM in seeds of Solanum
sarachoides (Richardson,
1990). Also, this virus is
contaminated to eggplant
seeds and can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, TRV
likely to be associated with
the pathway (seeds) that
could be a potential of entry
into Thailand.

naturally infects many perennial bulbous
ornamentals (Thomsen, 1986) and wild
species, all important inoculum reservoirs
(CABI, 2018). Substantial infections by
nematodes occur only at temperatures
above 10°C, with maximum viral
transmission between 15-20°C (van Hoof,
1975). TRV is mainly transmitted by species
belonging to two genera of plant parasitic
nematodes, Trichodorus and
Paratrichodorus, but not with the number of
potential nematode vectors (CABI, 2018).
Therefore, TRV has the potential to establish
and spread in Thailand.

fields with 30-40% infected plants
and significant yield losses have been
reported (Marte et al., 1979). Yearly
losses in carrot from virus diseases
including TRV exceeded 50% in
eastern Germany (Wolf and
Schmelzer, 1973). Therefore, TRV
may be affected on economic

impact.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Tobacco TRSV India Yes: TRSV is seed transmission | Yes: TRSV is wide host rang and suitable Yes: The only really serious disease Yes

ringspot virus

and the rate of solanaceous
seeds was 20% (petunia), 3.2-
9.8% (eggplant) (Sastry, 2013).
Long-range dispersal in trade is
in host plants and parts of
plants, including seeds;
accompanying soil may
harbour infective seeds and
the nematode vector (EPPO,
nd.). TRSV can survive in
transport condition to prevent
seed quality. Therefore, TRSV
has the potential to entry into
Thailand.

host are growing wide area and all regions of
Thailand. Capsicum and tomato are main
hosts and eggplant is another host. The
optimum temperature for TRSV transmission
is 15°C. At lower temperatures, up to 25 °C,
the plants became systemically infected,
but at higher temperatures, the infections
were limited to the inoculated leaves. TRSV
is distribution in temperate, tropical and
subtropical regions. The virus is readily
transmitted mechanically to herbaceous
hosts. The percentage of infected seeds and
the rate of transmission did not change after
storage for 5 years either at room
temperature or at 1-2°C. TRSV is transmitted
by the nematode Xiphinema americanum
(presented in Thailand; Sontirat, 1995) and
X. rivesi, these nematodes can transmit to
many different host species, at high
efficiency. A number of other vectors have
been suggested: Thrips tabaci, Aphis gossypii
and Myzus persicae (these vectors are
presented in Thailand; EK-Amnuay, 2010).
Therefore, TRSV has the potential to
establish and spread in Thailand.

caused by TRSV is bud blight of
soyabean in USA, which can involve
serious damage to plants, yield
losses of 25-100%, and poor seed
quality (EPPO/CABI, 1996). Serious
damage to plants, yield losses of 25-
100% and poor seed quality (EPPO,
nd.). TRSV causes serious damage to
bell pepper crops (Green and Kim,
1991). TRSV has a certain impact on
grapevines in northeastern USA,
causing a decline (EPPO, nd.). TRSV
has recently been added to the EPPO
A2 list and is considered as a
quarantine pest by APPPC (EPPO,
nd.). Therefore, TRSV has the
potential for economic impact in
Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Tomato black ring spot of India Yes: TBRV is seed transmission | Yes: Capsicum, eggplant, lettuce, onoin, Yes: TBRV is a quarantine pest in Yes
ring virus beet and the rate of solanaceous potato, strawberry, tomato, etc. are main Thailand. TBRV causes chlorotic

seeds is 29.1%. in petunia,
19% in tomato (Sastry, 2013).
TBRV is quarantine pest of
concern in imported
capsicum, eggplant and
tomato seeds into india (Latha
and Sathyanarayana, 2012).
This pathogen can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, TBRV has
the potential to entry into
Thailand.

hosts (CABI, 2018). These hosts are growing
in Thailand. The incidence of infection of
seed by TBRV has been reported in more
than 24 species in more than 15 plant
families and can occur through both the
pollen and the ovule (CABI, 2018).
Distribution in tropical and sub-tropical
(CABI, 2018). The virus can be dispersed by
transport of soil containing. TBRV-infected
nematodes and/or TBRV-infected seed
(EPPO, nd). TBRV is transmitted by species of
the free-living soil-inhabiting nematode,
Longidorus elongatus (Presented in
Thailand) and transmission by seed (CABI,
2018). Therefore, TBRV the potential to
establish and spread in Thailand.

mottling, ringspotting or leaf curling
depending on the cultivar, with some
stunting and decrease in yield (CABI,
2018). In some weed seed, TBRV
infection delays germination (CABI,
2018). The virus induces severe
decline in vigour causing significant
losses in productivity both
quantitatively and qualitatively
(Murant et al., 1996). Therefore, TBRV
has the potential for economic

impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Tomato mosaic | ToMV India Yes: TOMV is seed transmission | Yes: Eggplant is other host, capsicum and Yes: It is generally recognized that it Yes

Virus

(CABI, 2018). Identified in
tomato seed from
symptomless fruit imported to
UK from Spain, Morocco, Israel
and Tenerife (Richardson,
1990). The percentage of
contaminated seeds varies
greatly in different fruits; up to
94% of seeds may contain the
virus (Hollings and Huttinga,
2018). This pathogen can
survive in transport condition,
freight transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, ToMV
likely to be associated with
the pathway (seeds) that
could be a potential of entry
into Thailand.

tomato are main hosts (CABI, 2018). These
hosts are growing in Thailand. It is reported
to be transmissible to at least 127 other
species in 23 families (Edwardson and
Christie, 1997). In winter, with short days,
low light intensity and low temperatures
(below 20°C), plants are often severely
stunted (CABI, 2018). Distribution in tropical
and sub-tropical (CABI, 2018). It occurs
worldwide and due to inadvertent
dissemination of virus in contaminated seed
stocks (CABI, 2018). The virus can remain
infective for many months on contaminated
testae of seeds collected from infected
mother plants, be transmitted mechanically
to young seedlings if handled during
transplantation and in debris of infected
plants in soil (CABI, 2018). Therefore, ToMV
the potential to establish and spread in
Thailand.

can cause significant loss of fruit yield
and quality (CABI, 2018). Infection
reduced if fruit stored for week.
Infected tomato seed germinated
more slowly than uninfected in
Poland (Richardson, 1990). It is
therefore recommended that only
healthy or treated seed should be
used in international trade (CABI,
2018). Uncontaminated tomato seed
germinated more quickly than seed
infected (Macias, 1980). The yield of
infected non-resistant greenhouse- or
field-erown susceptible crops can be
reduced by up to 25%. Therefore,
this pest has the potential for

economic impact in Thailand.




Common Present in Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Tomato ringspot of Indonesia, Yes: TORSV is seed Yes: Eggplant is other hosts, grapevine and Yes: ToRSV is a quarantine pest in Yes
ringspot virus tomato India transmission (CABI, 2018). tobacco are main host (CABI, 2018). Thailand. ToRSV constitutes a serious

ToRSV has been
demonstrated to be
seedborne in several species
such as soyabean, strawberry,
raspberry (CABI, 2018). TRSV is
3% seed transmission in
tomato (Richardson, 1990;
Sastry, 2013). ToRSV is
quarantine pest of concern in
imported capsicum and
tomato seeds into india (Latha
and Sathyanarayana, 2012).
This pathogen can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, ToRSV
has the potential to entry into
Thailand.

Capsicum and tomato are the major
agricultural hosts (Latha and
Sathyanarayana, 2012). These hosts are
growing in Thailand. This virus is distributed
in tropical and subtropical. The virus is
readily transmissible by grafting and by sap
inoculation to herbaceous hosts (EPPO, nd.).
Infected seeds may be important as a
continuing source of virus in the soil (EPPO,
nd.). The virus is also spread by seed
(Wikipedia, 2016). Long-range dispersal in
trade is in host plants and parts of plants,
including seeds; accompanying soil may
harbour infective seeds and the nematode
vector (EPPO, nd.). Therefore, ToRSV has the
potential to establish and spread in
Thailand.

economic problem in areas where
the Xiphinema americanum
(Presented in Thailand) vectors occur
(CABI, 2018). In studies on raspberries,
between 10 and 80% of raspberry
canes were partially or completely
killed 3 years after becoming infected
and the yield of diseased plants was
reduced by >50% (CABI, 2018).
Therefore, ToRSV has the potential

for economic impact in Thailand.

VIROIDS




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Columnea CLvd India Yes: CLVd transmission rate Yes: Capsicum, eggplant, potato and tomato | Yes: CLVd is a quarantine pest in Yes
latent viroid were 5.3-100% in tomato are hosts. The pathogen was first reported in | Thailand. Not known what affect the

(Hadidi et al, 2017; Matsushita
and Tsuda, 2016). RT-PCR tests
of seeds collected from CLVd-
infected tomato, pepper and
Nicotina benthamiana plants
were detected CLVd (Batuman
and Gilbertson, 2013). This
viroid can survive in transport
condition, freight transport in
the reefer container can
prevent to damage and
protect the pathogen.
Therefore, this pest likely to
be associated with the
pathway (seed) that could be
a potential of entry into
Thailand.

1978 as an unknown viroid isolated from
asymptomatic Columnea erythrophae from
a commercial nursery in the USA. CLVd-N
and CLVd-B isolates were shown to be
transmissible to tomato and this was first
confirmed as a natural host in 2004
(Verhoeven et al., 2007). Isolates from
tomato were found to be transmissible to
potato and cucumber (Verhoeven et al.,
2004). Viroid replication and symptom
development is generally accepted to be
enhanced as the temperature increases to
above 20°C to (at least) 35°C (Hadidi et al.,
2017). Handling, direct plant-to-plant
contact, use of contaminated tools and
machinery or graft inoculation would
facilitate spread on the affected premises.
Therefore, this pest has the potential to
establish and spread in of Thailand.

viroid has on the yield and quality of
tomato crops. It' is regulated pest for
tomato seeds in Japan and Australia.
This viroids cause very serious
damage in tomato and pepper crop,
such as stunting of stems, and
reduction in fruit size and leaning of
seeds. It can cause high yield loss in
tomato, potato, and pepper crop
productions, but causes symptomless
on some species of Solanum such as
eggplant (Solanum melongena), and
bolo maka (Solanum stramonifolium)
(Tangkanchanapas et al., 2013). Seed
testing has proven to be a good
control option by discarding
contaminated seed lots. Therefore,
this pathogen has the potential for

economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Potato spindle spindle tuber | Indonesia, Yes: PSTVd is readily Yes: Capsicum and eggplant are other hosts, | Yes: PSTVd is a quarantine pest in Yes
tuber viroid of potato India transmitted through botanical | potato and tomato are main hosts (CABI, Thailand. Soliman (2012) estimated

seed (TPS) and pollen of
tomato and potato. Efficiency
of transmission varied and
ranges of 6-87% (potato), 85.5-
94.4% (tomato), 81% (petunia)
(CABI, 2018; Singh and
Dilworth, 2009; Hadidi et al,
2017; Matsushita and Tsuda,
2016), 100% and survival in
seed after 12 years at 4°C in
solanum (Richardson, 1990).
Seed is also a potential source
of infection for other crop
such as pepper that are
propagated by seed. This
viroid can survive in transport
condition, freight transport in
the reefer container can
prevent to damage and
protect the pathogen.
Therefore, PSTVd has the
potential to entry in of
Thailand.

2018). The natural host range of PSTVd
includes many solanaceous species. These
hosts are growing in Thailand. They replicate
autonomously in susceptible plant hosts
(CABI, 2018). This viroid is distribution in
tropical and subtropical (CABI, 2018). PSTVd
can be transmitted in four different ways: 1)
vegetative propagation, 2) mechanical
transmission, 3) infected seed and pollen
and 4) aphid transmission (Owens and
Verhoeven, 2009). Viroid replication and
symptom development is generally
accepted to be enhanced as the
temperature increases to above 20°C to (at
least) 35°C (Hadidi et al., 2017). Therefore,
PSTVd has the potential to establish and
spread in Thailand.

the cost of an unregulated PSTVd
infestation in Europe to cost 4.4
million euros for potatoes and 5.7
million euros for tomatoes. The seed
obtained from tomato infected with
PSTVd was smaller, and rates of
germination were reduced by 24-48%
(CABI, 2018). In 2008-2016, pospiviroid
species were intercepted 5.6% of
imported solanaceous seed lots in
Australia. The rate of detection of
Pospiviroid species in individual seed
lots can be as low. Seed testing has
proven to be a good control option
by discarding contaminated seed
lots. Therefore, PSTVd has the
potential for economic impact in
Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Tomato TCDVd India Yes: PSTVd is seed Yes: The most predominant natural host Yes: TCDVd is a quarantine pest in Yes

chlorotic dwarf

viroid

transmission (Hadidi et al,
2017) and the rate of Petunia
X hybrida was 25%. It has
been reported from petunia
with no visible symptoms or
symptomless (Verhoeven, the
Netherlands) Seed-
transmission for TCDVd can be
transmitted by tomato seed
(Matsushita and Tsuda, 2016),
but the rate of seed-to-
seedling transmission is highly
(0 to 90.2%) (Matsushita et al.,
2016). The proportion of seeds
infected with TCDVd is likely
to be variable to from
consignment to consignment.
A visual inspection of a
consignment of tomato seeds
will not enable detection of
seeds contaminated with
TCDVd. Therefore, TCDVd has
the potential to entry in of
Thailand.

reports are petunia, an annual plant
(Verhoeven et al., 2007) and tomato (Singh
et al., 1999). Capsicum and eggplant are
hosts. TCDVd has only recently been
described and is closely related to PSTVd, it
is assumed that TCDVd has capability in
nature to infect PSTVd natural hosts. TCDVd
has strong resistance to heating and drying;
the thermal inactivation time is 40 min at
100°C, and infectivity persists throughout a
50 days test period after drying (Matsushita
et al., 2009). The local, regional, or global
distribution of infected seed represents the
most likely pathway for long-distance spread
of the pathogen. Therefore, TCDVd has the
potential to establish and spread in
Thailand.

Thailand. TCDVd infection in tomato
crops would result in financial losses
due to reduced production of
saleable product. Damage in tomato
crops has been recorded from other
countries such as, in Japan: more
than 3,000 of 66,000 (4.5%) tomato
plants in a greenhouse had
symptoms (Matsushita et al., 2008),
in France: 20 to 25% of tomato
plants within a group of greenhouses
were infected with TCDVd and
showed symptoms (Candresse et al.,
2010). The impact of TCDVd on C.
annuum is likely to be negligible.
Seed testing has proven to be a good
control option by discarding
contaminated seed lots. Therefore,
TCDVd has the potential for

economic impact in Thailand.




Common Present in Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Tomato apical | TASVd Indonesia Yes: It is tomato seed Yes: Bumble bees can spread TASVd from Yes: TASVd is a quarantine pest in

stunt viroid

transmission at the rate of
80% (Hadidi et al, 2017;
Matsushita and Tsuda, 2016).
TASVd has been recorded in
commercial tomato seed lots.
This viroid can survive in
transport condition, freight
transport in the reefer
container can prevent to
damage and protect the
pathogen. Therefore, TASVd
has the potential to entry in
of Thailand.

tomatoes to other hosts. There is potential
for TASVd to get into weed species or
ornamental plants via mechanical. Home
gardeners may collect and distribute
infected tomato seed. Viroid replication and
symptom development is generally
accepted to be enhanced as the
temperature increases to above 20°C to (at
least) 35°C (Hadidi et al., 2017). Therefore,
TASVd has the potential to establish and
spread in of Thailand.

Thailand. Indonesian strain of TASVd
and the Israeli isolate (TASVd-Is) are
reported to cause severe symptoms
and crop losses in tomato (Antignus
et al., 2002 and 2007). The outbreak
of TASVd in a commercial glasshouse
in the Netherlands in May 2011
resulted in heavy damage on plants.
The yield losses are likely to be
similar to those caused by other
viroids such as PSTVd, or TCDVd.
Seed testing has proven to be a good
control option by discarding
contaminated seed lots. Other direct
costs to the tomato industry may
include costs of detection and
eradication of the viroid from crops.
Therefore, TASVd has the potential

for economic impact in Thailand.

PHYTOPLASMA




Common Present in Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Candidatus Stolbur India Yes: Stolbur phytoplasma is Yes: Candidatus Phytoplasma solani infect a | Yes: In the vegetable crops, severe Yes
Phytoplasma phytoplasma transmitted by seed in Petunia | a wide range of plants and are transmitted yield losses caused by stolbur
solani hybrida. The low (0.5%) by polyphagous planthoppers of the family | phytoplasma have been recorded in

vertical transmission rate of
CPs to daughter potato tubers.
It is seed transmitted pest of
tomato (EPPO, 2016).
Therefore, this pest has the
potential to entry in of
Thailand.

Cixiidae. As the principal vector, Hyalesthes
obsoletus and R. quinquecostatus are
absent in Thailand. Stolbur phytoplasma
also has a wide host range that includes
weeds from the families Asteraceae,
Convolvulaceae and Urticaceae, which can
serve as pathogen reservoirs. In the last ten
years, increasing incidence of stolbur
phytoplasma was registered in different
crops (grapevine, maize, sugar beet, potato,
tomato, vegetable crops), suggesting its’
progressive spread. The speed of natural
spread is scored as slowly because the
vectors do not fly long distances. The long
distance spread of phytoplasmas is quite
easily achieved for woody plants of
agricultural interest by infected propagation
material such as cutting, corms and
micropropagated plant or insect vectors
accidentally carried with plant material.
Therefore, CPs has the potential to establish
and spread in Thailand.

solanaceous crops (tomato, potato,
pepper) and celery. A CPs infection
incidence in H. obsoletus of up to
76% has been reported in Spain.
Significant losses to grapevine have
been recorded in France (Burgundy
and Rhone Valley including the
Alsace region). In the South Banat
District of Serbia resulted in yield
reductions of between 40 to 90% in
Maize. CPs has been reported in
strawberry production areas in north
and south Italy. Therefore, CPs has
the potential for economic impact in
Thailand.

WEEDS




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Orobanche Egyptian India Yes: This weed seed has small | Yes: Eggplant, cucumber, melon, pumpkin, Yes: O. aegyptiaca is a quarantine Yes
aegyptiaca broomrape size, 0.15-0.5 mm long tobacco, tomato, watermelon are main pest in Thailand. There are reports of

(Wikipedia, 2015). O.
aegyptiaca easy to
contaminate to eggplant seed
lot. It can survive in transport
condition, freight transport in
the reefer container can
prevent to damage and
protect the weed seed.
Therefore, O. aegyptiaca may
be associated with the
pathway (seed) that could be
a potential of entry into

Thailand.

hosts (CABI, 2018). These hosts are growing
in Thailand. This parasite is most common in
the Middle East and has a wide host range
including many economically important
crops (Wikipedia, 2015). It is distributed in
tropical and sub-tropical (CABI, 2018). It is
capable of producing hundreds of
thousands of extremely small seed
(Wikipedia, 2015). Survive in the soil and
have the ability to remain viable in the soil
for more than 15 years (Jacobsohn et al.,
1980). These seeds, dispersed by the wind,
animals, or by more artificial means such as
farm machinery (Wikipedia, 2015). The very
small seeds may very easily be moved from
one field to another by water, wind, animals
and man (CABI, 2018). Therefore, this pest
has the potential to establish and spread in

of Thailand.

50% yield reduction of watermelon
(CABI, 2018). It is certainly a major
problem in many countries of the
Middle East and eastern Europe,
especially on tomato, tobacco,
eggplant and cucurbits (CABI, 2018).
Therefore, O. aegyptiaca has the
potential for economic impact in

Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Orobanche branched India Yes: This weed seed has small | Yes: Eggplant, tobacco and tomato are main | Yes: O. ramosa is a quarantine pest Yes
ramosa broomrape size. A capsule develops up to | hosts (CABI, 2018). These hosts are growing in Thailand. It can cause severe

6-10 mm long and may
contain several hundred
seeds, each about 0.2 x 0.4
mm (CABI, 2018). It easy to
contaminate in eggplant seed
lot. It can survive in transport
condition, freight transport in
the reefer container can
prevent to damage and
protect the weed seed.
Therefore, O. ramosa may be
associated with the pathway
(seed) that could be a
potential of entry into

Thailand.

in Thailand. Optimum temperatures for
conditioning and germination of O. ramosa
are in the region of 18-23°C (CABI, 2018). A
single plant carries ten to several hundred
flowers and hence may produce up to a
quarter million seeds (CABI, 2018). O.
ramosa does not spread rapidly or
aggressively but its introduction in
contaminated seed or soil can go
undetected (CABI, 2018). Seeds are then
produced in very large numbers, many
hundreds per capsule, and may remain
viable in soil for many years, possibly 10 or
more, and certainly for 5 years in many
situations (CABI, 2018). It's contamination of
crop seed, soil or packaging materials (CABI,
2018). Therefore, this pest has the potential
to establish and spread in of Thailand.

damage to important agricultural
crops and prove very difficult to
eradicate (CABI, 2018). The minute
seeds are extremely difficult to

detect and have considerable

longevity (CABI, 2018). Therefore, O.

ramosa has the potential for

economic impact in Thailand.




. Common Present in . . Potential for economic Quarantine
Scientific name Potential for entry Potential for establishment and spread
name countries consequence pest?
Parthenium parthenium India Yes: This weed seed has small | Yes: Eggplant, citrus, coconut, corn, maize, Yes: P. hysterophorus is a quarantine Yes
hysterophorus weed size. - Seeds (achenes) are okra, onoin, rice, watermelon, etc. are main pest in Thailand. It exhibited the

black, flattened, about 2 mm
long. It easy to contaminate in
eggplant seed lot. It can
survive in transport condition,
freight transport in the reefer
container can prevent to
damage and protect the weed
seed. Therefore, P.
hysterophorus may be
associated with the pathway
(seed) that could be a
potential of entry into

Thailand.

hosts. These hosts are growing in Thailand.
Native range in the subtropical regions,
occurs in the humid and subhumid tropics
(Navie et al., 1996). It grows on any type of
soil and in a wide range of habitats (CABI,
2018). Germination at 10-25 °C, maximum
temperature for growing is 30-40°C,
minimum is 2-12°C (Tamado et al., 2002;
CABI, 2018). Seeds dipersed by wind, water,
birds, vehicles, farm machinery, human and
animal (PAG, 2000). Therefore, this pest has
the potential to establish and spread in of
Thailand.

second highest relative frequency,
ranging from 9.0- 9.6%, infestation in
upland rice fields in India (Oudhia,
2000). Yield losses of up to 40% have
been reported in maize yield in India
(Towers et al., 1977), sorghum grain
yield was reduced from 40-97%
(Tamado et al, 2002). Become a
serious agricultural and rangeland
weed in parts of Australia, Asia, Africa
and the Pacific Islands (CABI, 2018).
Intensified plant quarantine
regulations in most countries
(McConnachie et al., 2011).

Therefore, P. hysterophorus has the




potential for economic impact in

Thailand.

Table 2 The results of pest risk assessment for importation of eggplant seeds from India.



Overall of
Probability Probability . L
Probability Probability of Consequenc
of Entry of

Scientific name Common name . of Spread entry establish e of Direct Risk (R=PxC)
(seedborne)  establishme
(P3) spread & indirect

(P1) nt (P2)
(P=P1xP2xP3)

1. Trogoderma granarium Khapra beetle L H H L H M

2. Trogoderma inclusum large cabinet beetle L H H L H M

3. Clavibacter michiganensis subsp. bacterial canker of H H H H H H
michiganensis tomato
4. Pseudomonas cichorii bacterial blight of endive H M H M M M
5. Pseudomonas corrugata bacterial pith necrosis H H H H H H
6. Pseudomonas syringae pv. aptata leaf spot of sugarbeet M H H M M M
7. Pseudomonas syringae pv. tabaci wildfire H M H M M M
8. Pseudomonas syringae pv. tomato bacterial speck H H H H H H
9. Pseudomonas viridiflava bacterial leaf blight of H M H M M M
tomato

10. Boeremia exigua var. exigua leaf spot M M M M H M
11. Didymella lycopersici canker of tomato H H H H M M
12. Fusarium oxysporum f.sp. radicis- Fusarium crown rot H H H H M M
lycopersici

13. Verticillium albo-atrum verticillium wilt of H M H M H M

Lucerne




Table 2 Cont.

Overall of
Probability of
Ent Probability of  Probability Probability of Consequence
n
Scientific name Common name Y establishmen  of Spread entry establish of Direct & Risk (R=PxC)
(seedborne)
®1) t (P2) (P3) spread indirect

(P=P1xP2xP3)

14. Alfalfa mosaic virus alfalfa yellow spot H H H H H H

15. Broad bean wilt virus lamium mild mosaic M H H M H H

16. Pepino mosaic virus PepMV H H H H M M

17. Tobacco rattle virus spraing of potato H H H H H H

18. Tobacco ringspot virus TRSV H H H H H H

19. Tomato black ring virus TBRV H H H H H H

20 Tomato mosaic virus ToMV H H H H M M

21. Tomato ringspot virus ToRSV H M H H H H
.

22. Columnea latent viroid ClLvd H H H H H H

23. Potato spindle tuber viroid PSTVd

24. Tomato chlorotic dwatf viroid TCDVd H H H H H H
meen

25. Candidatus Phytoplasma solani Stolbur phytoplasm H H H H M M
e

26. Orobanche aegyptiaca Egyptian broomrape L H H L H L

27. Orobanche ramosa branched broomrape L M M L M L

28. Parthenium hysterophorus parthenium weed L H H L H L

H = High; M = Medium; L = Low



Table 3 The results of pest risk assessment for importation of eggplant seeds from Indonesia.



H = High; M = Medium; L = Low

Overall of
Probability
- Probability of  Probability Probability of Consequenc
of Ent
Scientific name Common name Y establishment  of Spread entry establish e of Direct Risk (R=PxC)
(seedborne)
- (P2) (P3) spread & indirect

(P=P1xP2xP3)

1. Clavibacter michiganensis subsp. bacterial canker of H H H H H H

michiganensis tomato

2. Pseudomonas cichorii bacterial blight of endive H M H M M M

3. Pseudomonas syringae pv. tabaci wildfire H M H M M M

4. Pseudomonas syringae pv. tomato bacterial speck H H H H H H

5. Pseudomonas viridiflava bacterial leaf blight of H M H M M M
tomato

6. Tobacco ringspot virus TRSV H H H H H H

7. Tomato ringspot virus ringspot of tomato H H H H H H

8. Potato spindle tuber viroid PSTVd H H H H H H
9. Tomato apical stunt viroid TASVd H H H H H H
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13. A7ANUIN :

Table 1 Nomenclature for qualitative likelihoods (Biosecurity Australia, 2001).

Likelihood Descriptive definition

High The event would be very likely to occur
Moderate The event would occur with an even probability
Low The event would be unlikely to occur

Very low The event would be very unlikely to occur
Extremely low The event would be extremely unlikely to occur
Negligible The event would almost certainly not occur

Table 2 Example Matrix of Rules for Combining Descriptive Likelihoods (Biosecurity Australia,

2001).
Likelihood 2
High Modrerate Low Very low Extremely Negligible
low
; High High Modrerate Low Very low Extremely Negligible
,é low
g Modrerate Modrerate Low Low Very low Extremely Negligible
low
Low Low Low Very low Very low Extremely Negligible
low
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https://en.wikipedia.org/wiki/-

Very low Very low Very low Very low Extremely Extremely Negligible
low low
Extremely Extremely Extremely Extremely Extremely Negligible Negligible
low low low low low
Negligible Negligible Negligible Negligible Negligible Negligible Negligible
Table 3 Risk estimation matrix (Biosecurity Australia, 2001).
High likelihood Negligible Risk | Very low Risk Low risk Moderate Risk High risk Extreme risk
Moderate Negligible Risk | Very low Risk Low risk Moderate risk High risk Extreme risk
Low Negligible Risk Negligible Risk | Very Low risk Low risk Moderate risk High risk
Very Low Negligible Risk | Negligible Risk Negligible Risk Very Low risk Low risk Moderate risk

Likelihood of entry, establishment or

Extremely low

Negligible Risk

Negligible Risk

Negligible Risk

Negligible Risk

Very Low risk

Low risk

Negligible

Negligible Risk

Negligible Risk

Negligible Risk

Negligible Risk

Negligible Risk

Very Low risk

Negligible

Very Low

Low

Moderate

High

Extreme

Consequences of entry, establishment or spread
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