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michiganensis subsp. michiganensis, Potato spindle tuber viroid W& ¢ Pepino mosaic virus
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Tomato seeds are the prohibited plant under the Notification of Ministry of
Agriculture and Cooperatives Re: specification of plants and carriers from certain sources as
prohibited articles, of exceptions and conditions under the Plant Quarantine Act. B.E. 2507
(No.5) B.E. 2550.Recent importation of tomato seed from China are subjected to exemption to
be imported under the transitory provisions. The result of seed testing in the laboratory for the
importation of tomato seeds from China and found four fungi, Alternaria raphini, Alternaria
tenuis, Cladosporium sp. and Chaetomium sp. The result of pest risk analysis for the
importation of tomato seed from China has identified three bacteria, eight viruses, two fungi and
one viroid species of potential quarantine pest. Three species, Clavibacter michiganensis subsp.
michiganensis, Potato spindle tuber viroid and Pepino mosaic virus were assessed to be high
risk quarantine pest. They are required specific risk management to reduce the risk before
export i.e. the tomato seeds have been sourced from a pest free area or pest free place of
production or must be tested by the appropriate genetic method. The options of pest risk
management for another potential quarantine pest are system approach, seed treatment with
1% sodium hypochloride for 5-10 minutes subsequently mixed with Thiram 75 WP at the rate of
1 teaspoon per 500 seeds or hot water treatment at 50 °C for 25 minutes. Furthermore, tomato
seed must be pre-export inspection and found to be free from live insects, soil, disease

symptoms, weed and any other extraneous contamination of quarantine concern.
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nsUgnuzliama anansaasaiulalaatufusiumienasiusiuduniy wihaudn 30-120
a1, Buvidedng 2-4% pH 6.5-6.8 fesnsthluntsaiauiuln 500-1,500 gnurarims/seunsnan/ls
ATugeNTEFUTmzaliiAY 800 wws ArumAtuvpsuTTNgaN 5-15% guvpRfivanya
dmsun159enUes Wan 20-21 °C MsasyAulavesiunan 25 °C uagniseennentazinNg 18-24 °C
ATAUEINE 60-70% Fpansuatuan 8-16 F1luy/ T Prsgampifivanzaulunsisdyivln sz
21-24 paeadiva mafuiReituegiuiug winsadoududovgnls Ussana 30-45 Yu usdowma
wBueenaen uazazuiiuifsldidesiguszana 70-90 Yu wazanBuugniafuifsmuaussua d-
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anunsaimsnanuzdomaluinsuszmaialan nuinssmafidnnsnanuzidomegegn Ao
a5130usgUsETURY SetawnAe Buiie ansgewsni g3f uwazBBUd (FAO, 2011) 91nadAnsunduudn
TusuzdamanUINUsEmeas1susTUTTrulLdvsnan g Tud 2554 91uau 3,101 Alansy
Juyar 25. 8 duum (@rdnaruauiivuaziannisnens, 2557) 019wy @1eiuggnnas (Hybrid)

TagnnzluLauNMMaTuIYe waruaalndgly

8.2. sausautayaialy waznsdangudngiivvesusdomeindrainaisisasgussnvudu

Naﬂﬂii?UiﬁN%@Mvaﬁmgﬁ%%awzL%amﬂmﬂmﬂl,ma'ﬂﬁb’ﬂaﬂ WUdWﬁﬁﬂu%uﬁgﬂéju 557 tin Tu
aﬁ’mauﬁﬁ‘]uﬁ’mgﬁ%ﬁﬁﬁm1u1uﬁa%LLauﬁﬁﬁ?’1uauﬁga§u 242 %3in (CABI online, 2015) wisoonifusiel

wuas 78 wie lawn Leptinotarsa decemlineata, Chromatomyia horticola, Liriomyza
bryoniae, Liriomyza trifolii, Liriomyza huidobrensis, Liriomyza sativa, Ceratitis capitata,
Bactrocera dorsalis species complex, Bactrocera cucurbitae, Bactrocera latifrons, Bemisia
tabaci, Trialeurodes vaporariorum, Aphis craccivora, Aphis fabae, Aphis gossypii, Aphis
spiraecola, Aulacorthum solani, Brachycaudus helichrysi, Macrosiphum euphorbiae, Myzus
persicae, Nezara viridula, Planococcus citri, Piezodorus hybneri, Acanthocoris scabrator,
Phthorimaea operculella, Agrotis ipsilon, Agrotis segetum, Mamestra brassicae, Ostrinia
nubilalis, Pseudaletia punctulata, Chrysodeixis eriosoma, Spodoptera exigua, Spodoptera

mauritia acronyctoides, Spodoptera littoralis, Frankliniella occidentalis, Frankliniella intonsa,



Thrips tabaci, Thrips palmi, Aspidiotus destructor, Earias vittella, Epilachna vigintioctopunctata,
Achaea janat, Leucinodes orbonalis, Haritalodes derogate, Acherontia styx, Parabemisia
myricae, Helicoverpa assulta, Helicoverpa armigera, Helicoverpa zea, Rhopalosiphum
rufiabdominale, Amrasca biguttula biguttula, Nesidiocoris tenui, Meligethes aeneus, Icerya
aegyptiaca, Icerya seychellarum, Philaenus spumarius, Hadula trifolii, Trialeurodes ricini,
Aphelenchoides ritzemabosi, Xestia c-nigrum, Thysanoplusia orichalcea, Eudocima fullonia,
Adelphocoris lineolatus, Scirtothrips dorsalis, Stegobium paniceum, Aleurodicus disperses,
Solenopsis geminate, Pentalonia nigronervosa, Atherigona orientalis, Gryllotalpa gryllotalpa,
Orthezia insignis, Ferrisia virgate, Pinnaspis strachani, Phenacoccus solenopsis, Trichoplusia ni,
Maconellicoccus hirsutus, Peridroma saucia, Paracoccus marginatus,

15 4 ¥%in Aculops lycopersici, Tetranychus urticae, Tetranychus cinnabarinus,
Polyphagotarsonemus latus

ldheundosy 19 ¥fia laun Hirschmanniella oryzae, Meloidogyne mayaguensis,
Meloidogyne hapla, Meloidogyne arenaria, Meloidogyne incognita, Meloidogyne javanica,
Heterodera ¢lycines, Paratrichodorus minor, Hoplolaimus seinhorsti, Hoplolaimus indicus,
Ditylenchus  destructor,  Scutellonema  brachyurus,  Helicotylenchus  pseudorobustus,
Helicotylenchus dihystera, Tylenchorhynchus claytoni, Xiphinema americanum, Pratylenchus
penetrans, Rotylenchulus reniformis, Globodera tabacum

Tullawanann 1 vl laun Aster yellows phytoplasma group

L“?’JI 851 52 99a lewn Alternaria Jjaponica, Alternaria dauci, Alternaria brassicae,
Alternaria brassicicola, Botryotinia fuckeliana, Colletotrichum g¢leosporioides, Colletotrichum
capsici, Colletotrichum dematium, Didymella lycopersici, Fusarium oxysporum f.sp. lycopersici,
Fusarium oxysporum, Gibberella avenacea, Gibberella fujikuroi var. fujikuroi, Leveillula taurica,
Macrophomina phaseolina, Penicillium italicum, Penicillium digitatum, Penicillium expansum,
Peronospora hyoscyami  f.sp. tabacina, Phomopsis longicolla, Phytophthora capsici,
Phytophthora cryptogea, Phytophthora infestans, Phytophthora megasperma, Phytophthora
nicotianae, Phytophthora cactorum, Pythium aphanidermatum, Pythium debaryanum, Pythium
vexans, Pythium irregular, Pythium olicandrum, Pythium myriotylum, Chalara elegans,
Stemphylium vesicarium, Sclerotinia sclerotiu, Sclerotium rolfsii, Verticillium albo-atrum,
Verticillium  dahlia, Pectobacterium ananatis pv. ananatis, Oidium neolycopersici,
Pseudocercospora fuligena, Passalora fulva, Golovinomyces orontii, Monilinia fructigena,

Plasmodiophora brassicae, Diaporthe phaseolorum var. sojae, Aspergillus flavus, Aspergillus



niger, Cochliobolus lunatus, Haematonectria haematococca, Thanatephorus cucumeris,
Sarocladium strictum

wualsy 18 wia Lawn Clavibacter michiganensis subsp. michiganensis, Clavibacter
michiganensis subsp. sepedonicus, Pseudomonas cepacia, Pseudomonas marginalis pv.
marginalis, Pseudomonas syringae pv. tabaci, Pseudomonas cichorii, Pseudomonas syringae pv.
tomato, Pseudomonas syringae, Pseudomonas viridiflava, Ralstonia solanacearum race 1,
Ralstonia solanacearum race 3 , Dickeya zeae, Xanthomonas vesicatoria, Pectobacterium
atrosepticum, Dickeya chrysanthemi, Rhizobium  rhizogenes, Rhizobium radiobacter,
Pectobacterium carotovorum subsp. carotovorum,

h5a 6 vl Alfalfa mosaic virus, Cucumber mosaic virus, Peanut stunt virus, Tobacco
streak virus, Tomato spotted wilt virus, Potato leafroll virus, Potato virus Y, Tobacco mosaic
virus, Tomato mosaic virus, Tomato yellow leaf curl virus, Tobacco ringspot virus, Tomato
ringspot virus, Pepino mosaic virus, Potato virus X, Tobacco etch virus, Broad bean wilt virus,
Tobacco leaf curl virus, Egeplant mottled dwarf virus, Impatiens necrotic spot virus, Tobacco
necrosis virus, Pepper mild mottle virus

Taseua 2 wlla Citrus exocortis viroid, Potato spindle tuber viroid

wazdYNY 64 ¥Um bAwA Brassica rapa, Orobanche cernua, Setaria faberi, Solanum
carolinense, Celosia argentea, Sida acuta, Benincasa hispida, Amaranthus albus, Conyza
sumatrensis, Synedrella nodiflora, Cedrus deodara, Plantago major, Ambrosia artemisiifolia,
Cenchrus echinatus, Commelina benghalensis, Eragrostis cilianensis, Orobanche ramose,
Drymaria cordata, Acroptilon repens, Pimpinella anisum, Nicandra physalodes, Orobanche,
Plantago lanceolata, Sambucus nigra, Veronica persica, Emilia sonchifolia, Cuscuta campestris,
Mimosa pudica, Polysonum aviculare, Datura stramonium, Sonchus arvensis, Bidens pilosa,
Abutilon  theophrasti, Mimosa diplotricha,  Parthenium  hysterophorus, Vicia sativa,
Scutellonema clathricaudatum, Echinochloa crus-galli, Heliotropium europaeum, Lamium
amplexicaule, Senecio vulgaris, Amaranthus retroflexus, Cyperus esculentus, Lolium
temulentum, Tridax procumbens, Ageratum conyzoides, Stellaria media, Conyza Canadensis,
Cyperus rotundus, Euphorbia pulcherrima, Hibiscus trionum, Solanum nigrum, Portulaca
oleracea, Convolvulus arvensis, Capsella bursa-pastoris, Sonchus oleraceus, Echinochloa
colona, Digitaria ciliaris, Cirsium arvense, Taraxacum officinale complex, Setaria viridis, Tribulus

terrestris, Lens culinaris ssp. culinaris , Poa annua
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(Pest Interception)
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Tne33 Blotter method WuWesIs WL 4 wila léud Alternaria raphini, Alternaria tenuis,

Cladosporium sp., Chaetomium sp.
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Angiy tensunlfngiiveiialainadudngiainiu lneiuilasieiaudesdngig (Identification
of PRA area) it uslunsiiasizianudssdngiivdmsunisindiudaiugusiomannaisisusy

Usenvulude “Usewmdlne”

funfegludunsy (Endangered area) liud Wuimilsnuitlaluvszmalve Jadiusngegvesity
afefgounesansiiNanevesngiy  wazdidademsannwindeuivansausran1 s s iug o
asvesAngiiedensveinduniumsdndt Teedunie (Pathway) fdmsiigasindnun  Aawdniug
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ug@awma NugnidunsAdiinnanassusTUTsrvulliionsineUan (seed for sowing) Falana

PAngivzUnglulsemelnedaandtuning 1 (Figure 1)

NNsAUALdayaresUTEIATIAYALTUNITIAT LA ER IR T iIvr 0 EAEATUG
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uzlowmennouuad loun Lasesgesawmside Iiduaun 1nvald wazguu wuhdngiviniuiiaunse
Anuniudrudaiugueidomadnduionisen laun 1h¥a Pepino mosaic virus waz Pelargonium
spot virus 113886 Potoato spindle tuber viroid, Tomato Chlorotic dwarf viroid, Tomato apical
stunt viroid, Pepper chat fruit viroid, Columnea latent viroid, Mexican papita viroid, Tomato
planta macho viroid \Jusiu Fstermuanuguewidefividunadmsuwiaiugusdameainin
Uszinanduuasiiaveshsauarhised dewunmsanaaeumemeianiadluanaiinnzay vie

WAARDININNNUNVSauaNanUasn i Tawazlisesd 1Wudu (DAFF, 2013, EFSA Panel on Plant



Health, 2011; MPI, 2012; MAFF, 2013; gAusyind uwazAny, 2554) wuaiise Clavibacter
michiganensis subsp. michiganensis WuITIsRTIRERUAMNSa LTl I LanIe 1N ey lUuanS
a < . & ad vy A o w & aa k4 ~
8115 M30N1IATIVEBUWEN (seed testing) tTuITAIVANLIALARLNBINTAWAN NN SUU YU lRtaN
wanluouieadntesnfauisayilminnsunsssuinvedlsald (EFSA Panel on Plant Health,

2014)

Sumoud 2 NsUsEuAMULESIANIAY (Pest risk assessment)

N353 uunUsEAnAn ity (Pest categorization) Yosuzilamalulszinaanssnsguseyvuiu
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Table 1 Risk management options to reduce the probability of entry of quarantine pests of

tomato seeds from China

Pathogens Quarantine pest Risk Management Options
Fungi Didymella lycopersici, - Pest Free area or Pest Free place of
Verticillium albo-atrum production
- Seed testing and certified
- Seed treatment
Bacteria Clavibacter michiganensis - Pest Free area or Pest Free place of
subsp. michiganens, production
Pseudomonas viridiflava, - Seed testing and certified
Pseudomonas cichorii,
- Seed treatment
Virus Pepino mosaic virus, Alfalfa - Pest free area or pest free place of
mosaic virus, Tobacco ringspot production
virus, Tomato streak virus, - Seed testing and certified
Tomato spotted wilt virus,
) ] - Seed treatment
Tomato ringspot virus, Tobacco
etch virus, Tomato mosaic virus
Viroid Potato spindle tuber viroid - Pest free area or pest free place of

production

- Seed testing and certified
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Disease exposure pathway

1 The import pathway of tomato seeds 8

"é N Grower: of 10
> % process tomatoes - Seedlings
= 8 Numerous ™  planted
c - .
] countries outdoors
o © Importers: Grower: of table
T o 2550-2557 tomatoes for

g d
© = export an
S oo 6 domestic
o = =

o W0 >
g s & \4 2 3 4 Nursery \ Grower; of "| Seedlings
S = o Re- > : planted in
- 2 B —> iif)((j)rt;r = United > Thailand d g torr;itoosrfzisdfor greenhouse
o — AN . Border System Seed Company P i
S cge countries States of domestic
5 8 S 3
o S - Grower: of
T, 2 »| tomato seeds for > Seedling
= 25 Commercial strictly export planted in
§ = 3 Growers v greenhouse

©° Numerous Retailer/garden or outdoors

countries 5 g
center || Grower: backyard >
Researcher grower for i
> 7 personal use
9

Figure 1. Diagram representation of the import pathway of tomato seeds 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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