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Abstract

The recent importation of tomato seeds from State of Israel are subjected to exemption and
allowed to be imported under the transitory provisions of the Plant Quarantine Act. B.E. 2507
(No. 5) B.E. 2550 (2007) and no risk management for pests associated with tomato seeds from
State of Israel. To prevent the introduction of quarantine significant pests in to tomato seeds
imported from State of Israel into Thailand. Results of pest risk analysis for tomato seeds
imported from State of Israel into Thailand have identified fifteen quarantine pests of current
concern to Thailand. Six species of quarantine pests, Potato spindle tuber viroid, Tomato
apical stunt viroid, Tomato brown rugose fruit, Pepino mosaic virus, Tomato mottle mosaic
virus, Clavibacter michiganensis subsp. michiganensis were assessed to be high risk that the
probability of entry and establishment was considered high. Spread was considered high
within a crop. The probability of long distance spread within propagated crops was estimated
high. The direct consequences were expected to be high in tomato. Therefore, tomato seeds
imported from State of Israel be accompanied by a phytosanitary certificate with an
additional declaration. The additional declaration must verify that the seed have been tested
for high risk quarantine pests prior to entry into Thailand or that the seed are produced in
country where these quarantine pests are not known to occur or seeds were dry heat
treated at 80 °C for 72 hours and were officially tested. The options of risk management
measure for the other potential quarantine pests are field inspection, cultural control and
seed treatments with appropriated fungicides or 3% sodium hypochlorite solution at 50 °C
for 25 min before planting. Furthermore, tomato seeds must be pre-export inspection and
found free from live insects, soil, disease symptoms, weed and any other extraneous

contamination of quarantine concern.
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AuAuL esunddulngriudunounisniung Ussaal 90% tetesdulsatiie Aeuns
fesuniasUgniuaninlsasou vseuUasugn Aaulduniansunsnszaevasdngity wuld

TnealUluiunninsugnuaaiuduzidemavesssmalneduantlunin (Figure 2)

8.1.2 fuAuuarsIuTINTayadnguzIamA

MnMsTUTTeyadngiivvesuzidomannnunasiilan 1wy 860 vila viln
1uﬁi’ﬂmuf:l;ﬁuﬁmgﬁ%ﬁﬁiwmulu%’g@aﬁLaa $nu 211 il (CABI online, 2019) &l

wuad 70 ¥ lawn Asymmetrasca decedens, Frankliniella occidentalis,
Rhopalosiphum  rufiabdominalis, Circulifer tenellus, Bemisia tabaci (MEAM1),
Liriomyza sativae, Plutella xylostella, Nesidiocoris tenuis, Liriomyza huidobrensis,
Jacobiasca lybica, Helicoverpa armigera, Peridroma saucia, Phenacoccus solani,
Pectinophora gossypiella, Acherontia atropos, Nezara viridula, Bemisia tabaci (MED),
Bemisia tabaci, Trialeurodes ricini, Frankliniella schultzei, Phthorimaea operculella,
Macrosiphum euphorbiae, Chromatomyia horticola, Spodoptera littoralis, Stegobium
paniceum, Trogoderma granarium, Pseudococcus viburni, Trialeurodes vaporariorum,
Thrips tabaci, Icerya aegyptiaca, Dacus ciliates, Spodoptera exigua, Frankliniella
intonsa,Tuta absoluta, Aphis gossypii, Agriotes lineatus, Myzus persicae, Planococcus
citri, Ferrisia virgata, Phyllocnistis citrella, Liriomyza bryoniae, Aphis craccivora, Aphis
spiraecola, Pentalonia nigronervosa, Macrosiphum rosae, Aphis fabae, Chrysodeixis
chalcites, Liriomyza trifolii, Listroderes costirostris, Trichoplusia ni, Parabemisia
myricae, Cacoecimorpha pronubana, Atherigona orientalis, Agrotis ipsilon, Cactodera
cacti, Scirtothrips dorsalis, Ceratitis capitata, Forficula auricularia, Autographa
gamma, Heterodera schachtii, Agrotis segetum, Maconellicoccus  hirsutus,
Dociostaurus maroccanus, Ostrinia nubilalis, Mythimna unipuncta, Bactrocera
zonata, Paracoccus marginatus, Hadula trifolii, Thrips angusticeps

1s avfia laun Tetranychus evansi, Aculops lycopersici, Tetranychus
urticae, Tetranychus cinnabarinus

wuAlse 13 ¥lin laun Pantoea agslomerans, Pseudomonas syringae pv.
tomato, Clavibacter michiganensis subsp. michiganensis, Pseudomonas corrugata,
Xanthomonas vesicatoria, Candidatus Liberibacter solanacearum, Pectobacterium

carotovorum subsp. carotovorum, Erwinia rhapontici, Pseudomonas syringae, Dickeya
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chrysanthemi, Pectobacterium atrosepticum, Rhizobium radiobacter, Pseudomonas
syringae pv. syringae

L‘?gasﬂ 53 98a bown Leveillula taurica, Gibberella avenacea, Pythium
oligandrum, Penicillium oxalicum, Geotrichum candidum (citrus race), Septoria
lycopersici, Colletotrichum coccodes, Pyrenochaeta lycopersici, Alternaria solani,
Myrothecium roridum, Fusarium oxysporum, Alternaria alternate, Trichoderma
harzianum, Fusarium oxysporum f.sp. lycopersici, Fusarium oxysporum f.sp. radicis-
lycopersici, Didymella lycopersici, Phytophthora infestans, Passalora fulva, Monilinia
fructigena, Verticillium dahlia, Athelia rolfsii, Phytophthora nicotianae, Sclerotinia
sclerotiorum, Pythium aphanidermatum, Aspergillus niger, Phytophthora cryptogea,
Botryotinia fuckeliana, Thanatephorus cucumeris, Stemphylium vesicarium, Pythium
myriotylum, Alternaria longipes, Phytophthora capsici, Penicillium expansum,
Glomerella cingulata, Globisporangium irregular, Alternaria dauci, Fusarium
oxysporum f.sp. niveum, Alternaria japonica, Penicillium italicum, Peronospora
hyoscyami f.sp. tabacina, Haematonectria haematococca, Penicillium digitatum,
Macrophomina phaseolina, Alternaria brassicae, Lasiodiplodia theobromae, Septoria
apiicola, Gibberella fujikuroi, Aspergillus flavus, Cochliobolus sativus, Ustilago maydis,
Alternaria brassicicola, Phytophthora cactorum, Chalara elegans

ldwoudey 9 wfia laun Meloidogyne incoenita, Rotylenchulus reniformis,
Xiphinema index, Meloidogyne javanica, Helicotylenchus dihystera, Paratrichodorus
minor, Pratylenchus brachyurus, Meloidogyne hapla, Helicotylenchus pseudorobustus

Tllnswangun 1 vl loun Grapevine yellows phytoplasmas

TUsladn 1vila laun Spongospora subterranea f.sp. subterranea

nouNIn 3 ¥Ua LAwn Achatina fulica, Cornu aspersum, Pomacea
canaliculata

1257 20 wim lewn Tomato mottle mosaic virus, Pelargonium zonate spot
virus, Tobacco mild green mosaic virus, Tomato yellow leaf curl virus, Tomato
spotted wilt virus, Tomato chlorosis virus, Cucumber mosaic virus, Eggplant mottled
dwarf virus, Beet curly top virus, Alfalfa mosaic virus, Cowpea mild mottle virus,
Potato virus Y, Pepper mild mottle virus, Potato leafroll virus, Zucchini yellow mosaic
virus, Watermelon mosaic virus, Tobacco mosaic virus, Tomato brown rugose fruit

virus, Tomato mosaic virus, Pepino mosaic virus
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lasesa 3 wlia laun Tomato apical stunt viroid, Potato spindle tuber
viroid,
Citrus exocortis viroid

warduNey 34 ¥ia lAawn Orobanche aegyptiaca, Orobanche ramose,
Orobanche cernua, Ipomoea triloba, Salsola vermiculata, Chenopodium murale,
Galinsoga parviflora
Cenchrus echinatus, Echinochloa crus-galli, Cuscuta campestris, Portulaca oleracea,
Emex spinosa, Commelina benghalensis, Megathyrsus maximus, Hibiscus trionum,
Digitaria ciliaris, Polysonum aviculare, Eragrostis cilianensis, Datura stramonium,
Solanum elaeagnifolium, Tribulus terrestris, Conyza Canadensis, Fumaria officinalis,
Amaranthus blitoides, Vicia sativa, Heliotropium europaeum, Sida acuta, Plantago
lanceolata, Convolvulus arvensis, Sonchus oleraceus, Lolium temulentum,

Orobanche crenata, Tridax procumbens, Chamomilla recutita

8.2. Mmydwnianudesngivvasnaanusuzdamaingd
TURBUN 1 MISBUAUNITIATIZIAMANELIAAFNY (Initiation of pest risk analysis)

ABUAUVRINTIATIRRANUER R FRvd T ULEa T SuzomaldLian1si

v a v

31n§58a51tea andiusemalneifinuainnismuniuauuleutgive Usud3auinsng

o A 9 o & o & a o v v a va ) a X
?jGUEJm:USJW“UaWiULuam‘wuqumﬁuaLVIﬁU’lL‘mfmmgaaﬁLaa Iwmﬂqqﬂiﬁquﬂﬂmu (PRA

initiated by the review or revision of a policy) L1833MNUINTNITATUANNITUNTIFNTU

waniusuzileweanigdasiea ludagiuendediuamunsssudydAnniiy w.a. 2507

wAlusAy wegsUygRdniy @UUN 2) we. 2542 uaznsesvlygannig (auun 3)

o

w.A. 2551 n1sdwdndealiluaygyinindn lususesdilonsdauwdasiugnssy wazlususes

v

guawndeiiy Beludamnuiiniiiu (Additional declaration) laifinsseydnviindngiulading

v A

Judngivinduresudaiuguzdomaindi1anigdasien naenauninsn1snanniuiy
Aduusaganaunie JeiTliudaiudusilamaainsgdasiea dullaudesiidngie
Sreusafndnundumdntidn (seed to seedling transmission) 3931 JudasiiAs1EAIY

~ o = d{' b4 oA = a o/ [ o = LY LY
ﬁENﬁG]E‘W“U L‘WQIﬁVli’lU’JﬁJﬁWEWGU”UUWEL@‘UNL‘Uuﬂ(ﬂg‘wsﬁﬂﬂﬂu LAZLLUININUINTNITINNIT

—

€

[

n3iwinAuIINUsEmaAnunIg Tnguniiasenanudssdngity (Identification of PRA area)

= ] o/ [

i muslumMsIpeiaudesingivdmsundaiugusameniidme Ae“Usemelve”

Y

¥ Y
A A 1A A

Wunvegludunsiy (Endangered area) laun Aunnilsiunlalulsywnalny &l

Y

Usingegvesiivendeiiseuneronisidinatevesdngiiy waridadeneaninuindeui
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s o =

AR BN5IT YL NS 0E190175 VRN FHYTI01RAEAATINN AeNuNUgnuzilaImnayn

3

1% =

NAYIUSEMALNTITan 1 NUINA N NLUNEEN laglan1gn1an1anile Lay

¥ ' '
a ad =) a a A v A

nziueanlesnile au1sasyRuled TNunUgnidegsnandAyveusemegnainsy

Y 9

a a s A

oA veuwny anauas uATIUYN YSTud anss1d g5ums ann nwaud Wedlvduaziunugni

a 3

o

a IS

d1rnsuslowasuUsemuanlann uasUsy $19U35 n1eyauys Woslud W@eese

<3 3 4 9

D

{ o a

= ° = v N = a v = & o & A
WATIIFELN @10 any3 Tneldunng (Pathway) AdngiivagAautlunun Asiudnnug e

e

N135A1 (commercial seeds) dmsun1siwzUan (seed for sowing)

NNsAvAUTayaveitlulsEinALazAeU ST ANAEA 1L TUNTIATIERAIUEYS

o

Angfivronudniugusiomeaninounds tun wiesgoeansids Taduaud inwald uaz
JUu glsy ansgeiwing wuindmsiafndufiannsafeufudiuwdaiuguzidoma e
n1sa1 laun 1asa Pepino mosaic virus (PepMV), Tomato brown rugose fruit virus
(TBRFV), Tomato mottle mosaic virus (TOMMV) Wa @i t358 8 a (Pospiviroid, Potato
spindle tuber viroid, Tomato Chlorotic dwarf viroid, Tomato apical stunt viroid,
Pepper chat fruit viroid, Columnea latent viroid wag Tomato planta macho viroid) %
Usgmamaniitedmuaduanasnisgreundeiniidunadwivadaiususdemaninyn
Ussinafduunasiidavesdngitoindusang1d ldun msmaaeuwdaiuglukesufting
M’%@é}’aammﬂ‘dizLwﬁﬁhjmmgwu ‘vﬁaLméqwamﬁﬂaaﬂﬁmgﬁ%ﬁﬂﬁu vJudu (USDA-APHIS,
2019, AWE, 2020, EFSA Panel on Plant Health, 2011; MPI, 2012; MAFF, 2019; qﬂuﬁ‘ﬁwé
LazANE, 2554) isludnuddeitunismdndielofou (dry heat treatment) igaumngil
72-80 seAnwadsuduan 72 $alug weranliya PepMV (Ling, 2010) #300519d0U
winiugiomaianisiluanaimunzaudmivwuaiise Clavibacter michiganensis
subsp. michiganensis (Cmm) Fsanunsansavldnsiaiiuansotnsuaslaiuansoinis niedl
nsUudewiisndntos ilkannisunssruinvadlsafivsana1ilé (EFSA Panel on Plant
Health, 2011)
Jomnuansindidniuduzilamannigdasiealunsussmanuindesiny
nsnsivaeudngiiziniulunlasign wazwdsdesduasisaeusgranduniinisiiusieein

] 1

Angivneunisdseanlawn Tobacco mosaic virus, Clavibacter michiganensis subsp.
michiganensis, Pectobacterium carotovorum subsp. carotovorum, Pseudomonas
corrugate, Pseudomonas syringae pv. tomato Wag Xanthomonas vesicatoria Iummzﬁ
SgPaealidorvuamsidiudaiuguzidowmannauszma lnswaniuduziliomedos
Usraaindasiedndulawn Fusarium oxysporrum f.sp. lycopersici, Clavibacter

michigannensis  subsp.  michiganensis, Pectobacterium  carotovorum  subsp.

carotovorum, Pseudomobas corrugate, Pseudomonas syringae pv. tomato,
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Xanthomonas vesicatoria, Pelargonium zonate spot virus, Potato spindle tuber viroid,
Tobamovirus (Tobacco mosaic virus, Tomato mosaic virus, Tobacco mild green
mosaic virus), Tomato black ring virus, Tomato bushy stunt virus, Tomato ringspot
virus newdniuduzilewmadesinunisasiaaeuluiesujuiinisinusmaaindniiuiniu
a1 wardesrhunszuiunsatmudalaensutlunse (acid) wiourluindou (Hot water
treatment) figaindl 50 °C Uy 60 Wit Fadesszymsidndngiinluluiusesgueuntioia
18 (Plant Protection Inspection Services, 2008)
waduAudoyanisasramudagiviilemainufumdaiusuzidemamingy
(pest interception) ingeseinalny luesUiRnisndunuidadedngiiviniu nquidenis
Anfuiiy NsuAINsNERT luseunun1ius 2562 wuihisa Tomato mottle mosaic virus

a <

(ToMMV) a11150 AL NEATUTu UM AL NT19INA151TUTFOUAY T1UIU 2 A18E1

=l v v

(nguAtiadedngiiaindy, 2562) Fehisaviaifissnunululssmeadasiea wonainild

Y

enuasInudagiivluudaiusuzsdomeiiion1sAiduiuuin (EPPO Reporting Service,
2009;2010; 2011) Town 1h5a Pepino mosaic virus LaghuUANLSY Clavibacter

michiganensis subsp. michicanensis wagliseen Potato spindle tuber viroid Hudu

Jupauil 2 n1sUsEluAMMHARgNY (Pest risk assessment)
Nan13TwuNUssandngity (Pest categorization) vaduaniuuziowmming

N3gdasiea lnefinsandngiuniisenuluszdasiea 211 viia Feludwuilifinegnu

<9

nwululsemdlneg wagiiloniafnuiumaaiuguiing (seed borne pathogens) sdifnanimn

]

[y

Judmgiiginiuvesssinalng §1uau 15 vlia dwwanslumnisie (Table 1) wuadu s
1

b4 1

6 UM bawN Tomato mottle mosaic virus, Pelargonium zonate spot virus, Tomato
brown rugose fruit virus, Alfalfa mosaic virus, Tomato mosaic virus W @ ¢ Pepino
mosaic virus }5e8a 2 wlia lawn Tomato apical stunt viroid Way Potato spindle tuber
viroid WU A7 LS8 5990 Laun Pseudomonas syringae pv. tomato, Clavibacter
michiganensis subsp. michiganensis, Pseudomonas corrugata, Candidatus Liberibacter
solanacearum WagPseudomonas syringae pv. syringae LLazL%aiﬂ 2 v8a oA Fusarium
oxysporum f.sp. radicis-lycopersici wag Didymella lycopersici

o
Y

HANTUSHEEIUNNTIEINT AITNTIN WNINTEINY ULASHANTENUNIUATYFANY

A v v !

NMRSILaENNTaNTRIRRI TN sl Bedndwiuaudssduu 15 ¥ila lonad

IS v

- Angiadnduniainuidesgs 31U 6 vila Aswanddunisng (Table 2) laun

Potato spindle tuber viroid, Tomato apical stunt viroid, Tomato brown rugose fruit,



15

Pepino mosaic virus, Tomato mottle mosaic virus W & ¢ Clavibacter michiganensis
subsp. michiganensis

- anandealiunans sauau 8 wila 1dun Tomato mottle mosaic virus,
Tomato mosaic virus, Alfalfa mosaic virus, Pelargonium zonate spot virus,
Pseudomonas corrugata, Pseudomonas syringae pv. tomato, Pseudomonas syringae
pv. syringae, Candidatus Liberibacter solanacearum L @ ¢ Fusarium oxysporum f.sp.
radicis-lycopersici

a ° [ a A . . .
- ANULEIRN MUIU 1 YUA AR Didymella lycopersici
Junaudl 3 NM1IIANTIIANUTLIARFNY (Pest management)

nan1sUszliumudssdnsiviniudmiviwdaiuuzdomeaindinndssnasy
davea Tdusdrdiasusuilasunasnsgueundefivnldrmuaunsindilutegiu ie

'
v A v v o a

aneuEe Wosnnulidngiiudnduniloniafeudumdaiuduziomadidianyuszme

3
$gBasea Sy 15 via ludwuiidudagiivintuiiiarandegs 6 in Sedlenadin
LN3NITANY UavdiNansznusonIsnaInuseanamnssuwaaiuglulssmelng laeuinsnis
dmsudanisaudesdngiivindy fuansdunisis (Table 3) Tngsududosiinsed
Uszansnm Usdvira anaundululdfvanzanlunisdanmsagiivinfunsasadanusedu
Anudssveadnsiivindy dauanduniss (Table 4) Tngenaldidnsdanisilannzedisla
othanils vienaneshufuethaduszuu nefinnsandadellil

- asnsteounsidn Taenisfvuaiiui wieaniud vIounaanUaandnINY
NnUsEmauasiudamdniususidema vissnanUssmatiliusngwudagivindu (Not
known to occur) 4159 ABAAFDININTFIUTENIIUTEINATIIBIINTN SgUoUTefiy
(ISPMs) 019kt adudl 4 3os %aﬁmumﬁm%ﬁuﬁﬂaamﬁmgﬁm (Requirements for the
establishment of pest free areas) nioatiufl 10 3osdarimundmivaniuiindnlasn
Ansiyuazuvaininuasndn 3y (Requirements for the establishment of pest free
places of production and pest free production sites) v3eatudl 14 1581 nslduinsnig
ysannslutamadiiiunislusussuudmiumsuimsdanisannandednsiy (Integrated

measures in a systems approach) tJugu

« 1ININIINAFBULAL TUTDINOUN5AI80NABITUUINININNINTFIU TENI U TN A
Teheuasmsgueusiofiv atiudl 12 Fea Tufusesguewsiofiv (Phytosanitary certificates)
LaZUINTANTNAGY (testing) Fasluszaniam faudululsdimunzan shudsailddne
Taglduumsmusnasgruieatudes 1éun 3Sduiogne (SPM adufl 31; Methodologies

for sampling of consignments) #3BN15EUNTIADUAIINUIAVDVDULAANUG (quality seed)



16

FIlBUUINIAUUINTFIUYS International Seed Testing Association ¥30N15dUNTIVEBY

guauniefivrenudniug (seed health) Tdu1nsgnuves Sampling in Seed Health Testing

aAaa (% o (% L%

(Morrison, 1999) uagnaaeuluriesliin1sdelduuimiwinsgruisitladedmsudngivy

YY)

Anffu ISPM atufl 27 (Diagnostic protocols for regulated pests) 1w 353 Ta88d1m5u

Ansitwiniulisess Potato spindle tuber viroid w3e353ladudmiulasa Pepino mosaic
virus Wa ¥ Tomato brown rugose fruit virus Wa¥WURANILIY Clavibacter michieanensis
subsp. michiganensis 1113 anwy ﬁ: Taglduuanisuin 737UVBY International Seed

Federation (ISF) tusu

- MIngIaeuAngivAniy a1 9atid Fosdiuszansanusdudigaazszezinand
wnzaufeuldosaudn Tnslanizuuaiide liiauaglhsesd Wosnilonanunisuuiou
aeludasiiunn mmeaaeusnsuuduiissesuferealiminzaufuuiseiadagity
Tngianzhsoss Ssdndusiosdiisnmaaeuluriesy fURnsusiudigauazsindd wu ms
pyeaeUNNEalnoaswnemaianiediluianailunzas 19y RT-PCR/Real time RT-PCR
(ISF, 2017; ISF, 2019; gAusHng wazAme, 2557; Sombat et al., 2019) n3e33UAUNITUGN
Fovufignaaeuiimunzay wu hh¥a iod uduanugnies nieldvesufuianisilésy
wmsguanasFouiisuiiiorudeliuduiivonsuanna

=l [ [

¢ A190 92980V hazinnrul1tesTednswudndutdiruie (monitoring and

Y

'
A [V

surveillance) Iaglguuiniemuunsgiu ISPM atdud 6 1389 Whsesdngiiy (Surveillance)

(%
Y @

Aeviaensdndidtulsesauanuiniy iieUseliudssaniaimvesinsnisaueundeiy

dmsudngiuindunueg suwddaaudhseisdngisiniuluunangnildudaiugund,

9

a819saLled Wiatastunisunsnszanelulsesmalne

Y & o & A v sa ) A . .
« Msldwaniiug nisdiureeiugiuasnandngily (disease free- propagation

material) 1y wiawusrewiviedudeUaanlsaiiielinismiuis uaridauioanysinaude
Tuwdaiug 1wy mssusmelo¥eu (dry heat treatment) figamndl 72-80 sariwaldea Uty
72 $las (Ling, 2010) vi3eusluansazaneluidvsilslunaslsy amidudu 3% figamad 50
pwLealisa u 25 il wiergnineansilastuidnidon (fungicidal treatment) dounis
LNIZLUAR

Yaa A aa | o aa a a .
J ﬂqiﬂlﬂnﬁﬁ?‘UﬂﬂJLLUUNallma']u‘ﬁi@ﬂaqﬂjﬁﬂqiiﬁllﬂumuﬂizﬁWﬁﬂ"IW (mtegrated

1% d

pest management) lun1smandngity sufiansdanisudamvelusdasugnueilome Lo

Y

AANTUNINTZAINVRIARTY
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ada vy

- 151U URNAugueundisluUasugnegaliuse@nsaan (good hygiene

9 Y

practices) 5I09I9INN1TOUY @wnsaanAEsIrsoransynulussAuisensule

- nMsiuUgnitvsuunaies safenisaivauivity waziiverdeduluiuiiduns
$3A5717 WinUaaiun15AnRag1a1nwefedunsananwiadasanYadlsa Weannsanely

A (% a A
NYDNAYTURDU

8.3 agunan1siasziaudesdngivvasuinniugusilameing

a 4 = o = N o A o o A a [y ©® o 6 )
mﬂmamiaLﬂiﬂwmmmmﬁmgwm Wummmgwmﬂﬂﬂuwuiaﬂﬂammmﬂ‘umamwuqumamm

Wndhansgdasiea d1wau 15 wile Sududesdiuinnisdnnisaudss lngerdasunaniy

va v

AUTULIRTY @ (o) LAZNINT) @0 WHINTETIUUYaRNNTY W.A. b&on TwAluinfulay

o

va v A v A

W3zl gRiniiy @UUN m) w.a. bedo lnadmualinisiiduudaiuduzidomn

o

U Aa 4

(tomato, Solanum lycopersicum) 31NTFATIDA #

s

peiiluoyginddiFeeaning

nIu3vINIsinens wazilufusesavoundefvanusemanunig Faseydoninuiiuiiy

v a

(additional declaration) Lila3us0vi “wWaniudusiomalndniion1sfainigdasien

<9

= v v [

gauduluniudoninuadiniunisdnnisauldeadnsiuiniuYeIs1v91uIIns ne ”

Y
(%

solull

e

1. m3danisluwndwmdauzidemealuigdasiea louwn waniuduzilomedomnain
Usgmalsiusngnudngiiatindu (do not known to occur) niefiufinieanuiiviounds
Nﬁmﬁﬂaaﬂﬁmgﬂ%ﬁﬂﬁu (pest free area or pest free place of production or pest free
production site) @11 UM I§1U International Standards for Phytosanitary Measures
(ISPMs) AAgadaa (ISPM No.4 wag 10)

2. Madaniamdanisfuiien uagnisusesiuaueunsiefivnoudioen liun dosd
Tususesguewsioiiviiszydenruiiinidueddlnegrmiaiesmiulutemnfnfuveus
azﬁmgﬁ%ﬁﬂﬁu 6 win (Potato spindle tuber viroid, Tomato apical stunt viroid, Tomato
brown rugose fruit, Pepino mosaic virus, Tomato mottle mosaic virus, Clavibacter
michiganensis subsp. michiganensis) oA 1) waniugsaalasunisnadeunazFusaineu
maﬁmaaéﬁa%’%msﬁmmzammmﬁmﬁuaaﬁmgﬁ%ﬁ’ﬂﬁu (APHIS, 2019; MAFF, 2019) 191 1S
nagevuduriaulviedaluviesujiAdeisnsivangan lnsviinmaaeuwdnlitdesnin

IS g 1

3,000-4,600 wwén (h¥auwazliseud) ©Se 10,000 Wuaiise) %wmjumamqq ag (sub-
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samples) TdtAu 250-400 wén (Sawazlisosd) uay 2,000 wan Wuaiise)
dm3UTE PCR/ RT-PCR 2) Mdndngiivifinuniuiuda (seed treatments) 1 msoushele
£ou 80 °C 1Juan 72 Talus ties1dalaa PepMV (Ling, 2010) kaghuailsy Cmm
(Kannan and Bastas, 2016) wiensutiudnluaisazats 3% leideslslunaslse figamnd
50 peAwALTEE uU 25 U1 (Sombat, 2019) WieanUsuruneailisess (CLV, PCFVd)

LAZN1IAQNIUAAMIEA1SAITMT eI TImuIZa Wi Tswsy 75 WP 11 0.2% v83d1500na95

[

W3985 1 Fouvirowan 500 NSU waz 3) WAANUSAeMIITFRUNOUAIRBNAILAEAY
(visual inspection) Wuiraenanuasiiidin fu o1n1sveslse Juity Tudiufivduniods
dulaifidnenmihmndngivinduls uas

3. Mmadanmaidletudn Tdun 1) desiinsdunsavasuseatonn a gaindritling
uuasvidenesifitin on1svedsafiy msvasuuuvenuaiy fu wwsnfisuaydnd andu
Ausheglagdudamumannis ISTA dnsaideduluries fURnseneiBnsiuangay

nsdlwaniugindrfivsunates vinisduasisaeuioas 10 lneurdiegrsnsiuiuiiie

(%
1% (Y
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Figure 1 The places of tomato seed production in Israel (red spot) i.e.

Western Galilee, Lower Galilee, Netiv-Haasara and Ein-Habsor
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Figure 2 Diagram representation of the import pathway of tomato seeds for sowing and of the disease exposure pathway

TH Border System= cargo declaration, paperwork, seed examined/treat at border, seed destroyed or re-export, seed cleared for entry

Countries of origin= country where seed was harvested.

Exporting countries= may or may not be the country the seeds were harvested. The export country may in fact be a re-exporter.
Seed Re-exporter countries=countries into which seeds have been imported from around the world, repackaged & labeled, and from where seeds are re-exported
* = for example, a country which seeds have been imported from seed re-exporter countries
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Table 1 Quarantine pests associated with imported tomato seeds from the State of Israel

Organism Quarantine Pest
Viroid: 2 species Potato spindle tuber viroid, Tomato apical stunt viroid
Virus: 6 species Alfalfa mosaic virus, Tomato mottle mosaic virus,

Pelargonium zonate spot virus, Tomato brown rugose fruit
virus, Pepino mosaic virus, Tomato mosaic virus
Bacteria: 5 species Clavibacter michiganensis subsp. michiganensis, Pseudomonas
corrugata, Pseudomonas syringae pv. tomato, Candidatus
Liberibacter solanacearum, Pseudomonas syringae pv. syringae
Fungi: 2 species Fusarium oxysporum f.sp. radicis-lycopersici, Didymella

lycopersici
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Table 2 High risk of quarantine pests associated with imported tomato seeds from the State of Israel

Science Name Risk assessment for Quarantine Pests
Pathogen Entry Establishment & Spread Economic Impact Risk of
Over all
VIROID
Two Pospiviroid speices, It is seed-transmission, the Pospiviroid would have suitable hosts Pospiviroid is expected to High
- Potato spindle tuber probability of association of and climate to establish in Thailand. cause economic impact.
viroid (PSTVd) Pospiviroid with seeds at Pospiviroid can establish a wide spread Pospiviroid could lower crop
- Tomato apical stunt origin and with the distribution in Thailand such as yield and market value. It is
viroid (TASVd) probability of transfer to a mechanically via contaminated hands, expected to indirect effect on
suitable host. Pospiviroid was | clothing, insects (Bumble bee, Bombus industries producing and
intercepted from commercial | terrastris; Aphid, Myzus persicae), commercializing seed for

tomato seeds. Solanaceous | contaminated irrigation water, pollen and | planting.
crops are the main host of seeds.
Pospiviroid large due to the
presence of serious
symptoms and outbreaks and

other wild host or weeds.
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Table 2 High risk-of guarantine-pests-associated with-imperted-tomato-seeds-from-the State of srael
Science Name Risk assessment for Quarantine Pests
Pathogen Entry Establishment & Spread Economic Impact Risk of
Over all
VIRUS
Pepino mosaic virus It is externally seed-borne, PepMV is a very contagious pathogen PepMV could lower tomato High
(PepMV) the probability of association | that is artificially spread mainly through yield, value and marketability
of virus with seeds at origin mechanical means including particularly when infected
and with the probability of contaminated tools, hands, clothing, fruit are symptomatic. The
transfer to a suitable host. direct plant to plant contact, grafting, virus could negatively affect
PepMV was intercepted from | cuttings, and seeds. Experimentally, it has | home/gardening and
commercial tomato seeds. been transmitted by contact with cultivation of tomato and
The host range is limited bumble bees. Several Solanaceous eggplant in particular.
primarily to Solanaceous weeds have been experimentally shown
plants. to be hosts of PepMV.
Tomato brown rugose fruit | ToBRGV is a member of the Tomato is main hosts and Capsicum spp. | The ToBRFV can infect 100% of High

Tobamovirus genus, it can
remain infective in seeds.
ToBRFV occurs primarily by

the contaminated seed coat.

(peppers or chili peppers). This virus can
spread quickly and easily by mechanic
transmission, especially under intensive

production practices.

the plants of a population. The
Fruits of infested plants lose
their symptoms. Market value or

become completely
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Table 2 High risk of quarantine pests associated with imported tomato seeds from the State of IsraL unsalable. In Israel, the virus

Science Name Risk assessment for Quarantine Pests

Pathogen Entry Establishment & Spread Economic Impact Risk of

Over all
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It is transmitted mechanically via
externally contaminated seed (over long
distances), common cultural practice,
tool & equipment and circulating water.
ToBRFV display low percentage of seed
transmission, but even very low
occurrence of seed transmission is
enough to start a spread of the disease.
The bumblebee (Bombus terrestris)
carries a primary inoculum of ToBRFV
contributing to disease spread in
tomatoes. Bombus species has been
reported in Thailand but B. terrestris do
not occur in Thailand. ToBRFV is very
stable and can survive for long periods in
infected debris, in the soil or on

contaminated surfaces.

has almost nationwide within
a year spread in tomato
greenhouses. The presence
of ToBRFV associated to
tomato and chili pepper
plants collected in Yurecuaro
and Tanhuato in Mexico, and
suggest its introduction by
commercial seeds produced
in Israel and Jordan.
Furthermore, it was very
dangerous problem for
tomato crops in Sicily, Italy
and in Southern Europe.

No commercial tomato
varieties have been found to

be resistant to TBRFV.

Science Name

Risk assessment for Quarantine Pests
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Pathogen

Entry

Establishment & Spread

Economic Impact

Risk of

Over all

Tomato mottle mosaic

virus

ToMMV is @ member of the
Tobamovirus genus, it can
remain infective in seeds. The
virus has been reported in
Mexico, the USA, China, Israel
and Spain. It was also
detected recently by
Australia on capsicum seeds
for sowing exported from the

Netherlands.

Tomato and Capsicum spp. (C. annuum,
C. chinense and C. frutescens) are main
hosts. On tomato, disease incidences of
up to 87% have been reported. On
eggplant, disease incidences of 20-40%
have been reported Chickpea has been
reported as a natural host, but infections
appear to be asymptomatic. Tobamo-
viruses can remain infective in seeds,
plant debris and contaminated soil for
months. It is transmitted through
propagation materials (seeds, plants for
planting, grafts, cuttings), and spreads
locally by contact including direct plant-
to-plant contact, contaminated tools,

hands, or clothing and by bees.

ToMMV naturally infects
tomato and capsicum
resulting in unmarketable
fruit. No effective seed
treatment option available
for commercial quantities of
ToMMV infected seed.
Australia’s requirements will
be mandatory Polymerase
Chain Reaction (PCR) testing
(on-shore or off-shore) on a
sample size of 20,000 seeds
(or 20% for small seed lots)
to verify freedom from

ToMMV.
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Science Name

Risk assessment for Quarantine Pests

Pathogen Entry Establishment & Spread Economic Impact Risk of
Over all

BACTERIA

Clavibacter michiganensis It is seed-transmission (0.25- | Tomato, pepper and some solanaceous | The pathogen is considered High

subsp. michiganensis

100%) and the number of
Cmm cells can be up to 10*
cfu per seed, the probability
of association of Cmm with
seeds at origin and with the
probability of transfer to a
suitable host. Cmmm was
intercepted from commercial
tomato seeds and the rate
may depend on the seed lot,
the storage conditions and to
what extent deep-seated
infections are present in the

seed.

weeds are natural hosts of Cmmm that are

grown in all areas of Thailand. The
incidence of symptomless latent
infections and the invasion of tomato
seeds by Cmm are widespread. Seed is
considered to be the major means of
long-distance dispersal. Transplants can
also be a primary infection source and
can serve as a means of long-distance
dispersal. At production sites, tomato
volunteer plants and infected soil and
crop debiris, in which Cmm can survive,
are recognized as a source of inoculum.
Cultivation practices including clipping

and pruning contribute considerably to

to be one of the most
important bacterial
pathogens of tomato and
pepper and can be very
destructive. Infections often
result in high yield losses; in
several cases losses of
between 50 % and 100 %
have been reported.
However, growers and the
seed industry are putting
considerable efforts into
preventing the introduction
and dissemination of Cmm.

Production systems involving
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the rapid spread of the pathogen i

>

integral testing of tomato

Science Name

Risk assessment for Quarantine Pests

Pathogen

Entry

Establishment & Spread

Economic Impact

Risk of

Over all

crop. The pathogen can survive for years
on seed, and a low inoculum dose of a

few cells can result in transmission from
seed to seedling. It would have suitable
hosts and climate to establish in

Thailand.

seed and transplants using
validated protocols are used
by the tomato seed

companies and nurseries.
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Table 3 Risk management options to reduce the introduction of quarantine pests of

tomato seeds from the State of Israel

Quarantine Pests

Risk management options

2 Viroid: Potato spindle tuber viroid,
Tomato apical stunt viroid

6 Viruses: Alfalfa mosaic virus, Tomato
mottle mosaic virus, Pelargonium zonate
spot virus, Tomato brown rugose fruit
virus, Pepino mosaic virus, Tomato

mosaic virus

- pest free area or pest free place of
production or pest free production site

- Seed testing and certification

- Field inspection and testing

- Seed treatment (Dry heat treatment for 80
°C for 72 hrs)

5 Bacteria: Clavibacter michiganensis
subsp. michiganensis, Pseudomonas
corrugata, Pseudomonas syringae pv.
tomato, Candidatus Liberibacter
solanacearum, Pseudomonas syringae

pVv. syringae

- pest free area or pest free place of
production or pest free production site

- Field inspection and testing

- Seed testing and certification

- Seed treatment (Hot water treatment 50°C
for 25 min, 1% Sodium hypochlorite or HCL
for 20 min), Dry heat treatment (80 °C for 72
hrs)

2 Fungi: Fusarium oxysporum f.sp.

radicis-lycopersici, Didymella lycopersici

- Field inspection and certified

- Seed treatment (Fungicidal treatment)
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Quarantine pest Pest management option Evaluation for an option identified Effective Feasibility
1. Pospiviroid and viruses 1.1 Pest free area or pest free | Pest free concepts are described in several ISPMs High effective in feasible
- Potato spindle tuber places of production or pest | (e.g. ISPM 4:1995, ISPM 10:1999). This measure is only single
viroid (PSTVd) free production sites implemented during production of plants and parent measure
- Tomato apical stunt plants for tomato seeds in a production country.
viroid (TASVd) Efficacy: It is considered that Pospiviroids risk can be
- Pepino mosaic virus sufficiently reduced.
(PepMV) Feasibility: It is considered feasible if the area (or
- Tomato brown rugose place or sites) is properly managed in the exporting
fruit virus (ToBRFV) country base on relevant ISPMs.
-Tomato mottle mosaic
virus
1.2 Seed testing and Test to confirm viroid freedom is molecular detection i.e. | High effective in feasible

certification

generic molecular tests for pospiviroids and higher
specific molecular methods for the detection of virus.
Efficacy: the procedure for testing for viroid can be
referred to DP7: PSTVd of ISPM 27, ISF (2017) for PepMV,
Real time RT-PCR are capable to specifically detect

only single

measure
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Pospiviroid from plant and seed (Naktuinbouw, 2015).
RT-PCR for ToBRFV (Mendoza et al, 2019)

Quarantine Pest

Pest management option

Evaluation for an option identified

Effective

Feasibility

Feasibility: Laboratory tests are the most reliable
method of detection for quarantine purposes if a
country has or can access to a laboratory and

equipment to detect the viroid and virus.

1.3 Inspection: Field

Inspection

Field inspection is the inspection conducted through
checking visual evidence of pathogenicity (symptom
or signs) of plant/parent plant (of seeds) in field
during production.

Efficacy: Viroid and PepMV symptoms can be
variable but the severity of symptoms depends on
strain of the viroid or virus, cultivar and
environmental condition. Field inspection for
cultivars that produce visible symptoms is capable
to detect visible symptoms of viroid and virus in the
field by trained staff at an appropriate time known

to cause visible symptoms. But field inspection for

High effective
for symptom
cultivars
AND
No effective for
symptomless

cultivars

Feasible
AND
Not feasible
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cultivars that do not produce visible symptoms is

Quarantine Pest

Pest management option

Evaluation for an option identified

Effective

Feasibility

not effective and cultivars that cause weak obvious
symptoms or grown under not suitable condition
need to be combined with testing

Feasibility: It is feasible if a country own any
capacities to appropriately implement inspection in

fields during production season.

1.4 Biological detection

Pospiviroids are readily transmissible by mechanical
means to reliable indicator plant species, including
tomato plant may allow the detection of these

pathogens

Effective when
combination of

other option

feasible

1.5 Inspection: inspection on

commodities (seed)

Efficacy: It is difficult to detect symptoms on seeds
and infection in seeds by visual inspection of tomato
seeds.

Feasibility: It is not feasible to conduct visual
inspection because visual inspection on the basis of

symptoms alone is not acceptable for quarantine

No effective

Not feasible




37

purposes. Laboratory tests are therefore required.

Quarantine Pest

Pest management option

Evaluation for an option identified

Effective

Feasibility

1.6 Post-entry quarantine

Post-entry allows for options such as testing,
observation for sign and symptoms and treatment
during a quarantine period

Efficacy: Viroid and virus on symptomless cultivars
can be also detected using laboratory test during
quarantine period. After quarantine, seeds (i.e. seeds
from plants grown from imported seed) that
confirmed pest free need to release in the PRA area.
So imported seeds may be also suitable for
guarantine at post entry quarantine station.
Feasibility: It is feasible if a NPPO has already
implemented post entry quarantine for host plant
(e.e. tomato) at a post-quarantine facility during a
certain period under the import regulation and It is
also feasible if a NPPO has already facilities to

implement post entry quarantine.

Hich effective

feasible
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Quarantine Pest Pest management option Evaluation for an option identified Effective Feasibility
2. Bacteria 2.1 Pest free area or pest free | Pest free concepts are described in several ISPMs High effective in feasible
- Clavibacter michiganensis | places of production or pest | (e.g. ISPM 4:1995, ISPM 10:1999). This measure is only single
subsp. michiganensis (Crnm) | free production sites implemented during production of plants and parent measure
plants for tomato seeds in a production country.
Efficacy: It is considered that Cmnm risk can be
sufficiently reduced.
Feasibility: It is considered feasible if the area (or
place or sites) is properly managed in the exporting
country base on relevant ISPMs
2.2 Seed testing and Test to confirm viroid freedom is molecular High effective in feasible

certification

detection i.e. generic molecular tests for Cmm and

higher specific molecular methods for the detection
of Cmm

Efficacy: the procedure for testing for Cmm can be
referred to ISF (Version 4.3.1, July 2017). In addition,

PCR or Real time PCR are capable to specifically

only single

measure
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detect viroid from plant and seed.

Feasibility: Laboratory tests are the most reliable

Quarantine Pest Pest management option Evaluation for an option identified Effective Feasibility
method of detection for quarantine purposes if a
country has or can access to a laboratory and
equipment to detect the bacteria.
2.3 Inspection: Field Field inspection is the inspection conducted through | Effective when Feasible
Inspection checking visual evidence of pathogenicity (symptom combination of AND

or signs) of plant/parent plant (of seeds) in field
during production.

Efficacy: Cmm symptoms can be variable but the
severity of symptoms and it is capable to detect
visible symptoms of viroid and virus in the field by
trained staff at an appropriate time known to cause
visible symptoms. But field inspection for cultivars
that cause weak obvious symptoms or grown under
not suitable condition need to be combined with

testing.

other option

Not feasible
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Feasibility: It is feasible if a country own any
capacities to appropriately implement inspection in

fields during production season.

Quarantine Pest

Pest management option

Evaluation for an option identified

Effective

Feasibility

2.4 Post-entry quarantine

Post-entry allows for options such as testing,
observation for sign and symptoms and treatment
during a quarantine period

Efficacy: bacteria on symptomless cultivars can be
also detected using laboratory test during quarantine
period. After quarantine, seeds (i.e. seeds from
plants grown from imported seed) that confirmed
pest free need to release in the PRA area.
Feasibility: It is feasible if a NPPO has already
implemented post entry quarantine for host plant
(e.e. tomato) at a post-quarantine facility during a
certain period under the import regulation and It is
also feasible if a NPPO has already facilities to

implement post entry quarantine.

High effective

feasible
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