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Abstract

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 seeds from Brazil are not allowed to be imported into Thailand.
In many countries phytosanitary regulation were applied to tomato seed such as Australia, New
Zealand, Japan and Korea. The result of pest assessment for probability of entry, establishment,
spread and economic consequence for the importation of tomato seed from Brazil has
identified three fungi, six bacteria, nine viruses, and two viroid species of potential quarantine
pest. Two species, Clavibacter michiganensis subsp. michiganensis, Potato spindle tuber viroid
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
fungicides such as Thiram 75 WP at the rate of 5 grams per 500 grams of seeds or hot water
treatment at 50 °C for 25 minutes. Furthermore, tomato seeds 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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Fusarium oxysporum f. sp. lycopersici Race 3 12 5a Pepino mosaic virus, Tomato torrado virus
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2 119518 5ENINNUTENAIIAIUININI15aVe U8R Y (International Standards for
Phytosanitary Measures: ISPM) atufl 2 1504 nsaUdmSun1siAsIeRAULdeIdnFiY (Framework
for pest risk analysis)
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risk analysis for quarantine pests including analysis of environmental risks and living modified
organisms)
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UseginA (International Plant Protection Convention: IPPC)
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\nsesgeeamsfnvualiuaaiuguzamaiion1simguanatnynuseimanaunisdieandas
nRdeUwanmemalianadiluanawaznuitUasndolisauaslisesn lnvdusiieg1sdiuau 20,000
wanuUsnsiaaeuassazliiu 400 WAART-PCR) ensiageu Columnea latent viroid, Pepper chat

fruit viroid, Potato spindle tuber viroid, Tomato apical stunt viroid, Tomato chlorotic dwarf



viroid and Tomato planta macho viroid @ulasa Pepino mosaic virus %Qﬁaﬂdmmwﬁﬂmu 3000
widauusegnanaarlaiiu 200 WAAERISAWID400 WAART-PCR) daun1samiadey w gaundides
wuuHaNInTIaeUiszyTefioguasmnenuiinnaaey mnsaryawn slnvendouarsuiumdad
ajms’aﬁqﬂaﬁ?fymamim’maau R niunsnsvdeuman a e nsdwdaiidngiuau 300 wée
vi3etiosniilidunsiald 20% venintiniimuavierusufudunishegaiionnaaeumnesa
wulinsvaeuwenluldazyavesuiin viseravaeviedindulaeiundnduioanaildine nsdiudn
aneiuduvivieniauts1uau 100-300 winaedoumzlgnuaznsaaouiliosindamanlufinfissesina 8
&Un9h uenniifersmsnaeumdnnoumstdadnsiidaenisagnudadasaisiadl (DAFF, 2014)

TfuaudimualiudeiudusidomaiionsmnsUgnannynussmadesnaniiuiiviouwds
Namﬁﬂaam%ﬂ?% wazlisess lawn Potato spindle tuber viroid, Tomato chlorotic dwarf viroid,
Tomato apical stunt viroid, Pepino mosaic virus, Pelargonium zonate spot virus (MPI, 2012)

Juu Amualiwdariudusfemadesitunisnsrsasulundasugn (field inspection) was
TIvEDUAAVTasuIBusl (Seed or parent plant testing) shemadiamisdalaanaiivanzauuagnuiy
Uasnanhsanazliseunlawn Potato spindle tuber viroid, Tomato chlorotic dwarf viroid, Tomato
apical stunt viroid, Columnea latent viroid, Pepper chat fruit viroid, Mexican papita
viroid, Tomato planta macho viroid &% Pepino mosaic virus (MAFF,2013)

nmEl fnulfsdaugidemannynussmadomianiuiiviowndsnaniivaondolsoss
Potato spindle tuber viroid vi3efieansavasumdnsmeomaiansdiluianaiivangay 1wy RT-PCR 1Ty
#UNPQS, 2015)

Useinaglay fmunlvissnaiiunasweadelisess Potato spindle tuber viroid #asu121n
fuiinieunasndniivaenlisesd viefuunifemandoduneuifowmvaeuluios foRn1suasnuii

Uaananliseensnanani (EUR-Lex, 2007)
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Fadvdseriuiiduaslifinnidundsemealne msndauzdemavessemausda Saduunadve)
ogludusiu 9 voslanlul 2012 Tnslamzuzidomaiienisuslaauazidlsanu nsuanuzidemeniug
anual (hybrid tomato) unasugniidndajluuasy Goias (Cerrado ) uenanigsdifufiugnduldun Minas
Gerais, Sao Paulo wag Pernambuco Wudu mawizUgnuzidemantadu 2 ggniaidesainanin
undounyaNgaMniangn 17-20 °C aamgiigean 25-31 °C  gauvinfivngan 22-25 °C Tavlil
msthesundludiounuaiusidguey uasfuRnludfouliquieuiiinainy mnmzUgniundiiagg
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nanwdaiugiiginanilan dwlvaiduwiaiudusdemafniluiosas 30 (Silva, 2012; Melo et al,
2011)

3. ausamdeyadnsusiewaniisnecunuluunda

MnmsAudutoyadngiivvesuzdemaluste wuiswouidu 260 via wvaduded

WA 66 YT bAwA Liriomyza quadrata, Liriomyza trifolii, Liiomyza huidobrensis, Ceratitis
capitata, Bactrocera carambolae, Bactrocera tryoni, Bactrocera neohumeralis, Bemisia tabaci,
Trialeurodes vaporariorum, Aphis craccivora, Aphis fabae, Aphis gossypii, Aphis spiraecola,
Aulacorthum solani, Macrosiphum euphorbiae, Nezara viridula, Planococcus citri, Piezodorus
hybneri, Phthorimaea operculella, Agrotis ipsilon, Pseudaletia punctulata, Peridroma saucia,
Chrysodeixis includes, Spodoptera eridania, Spodoptera frugiperda, Manduca sextaq,
Frankliniella occidentalis, Frankliniella schultzei, Thrips tabaci, Thrips palmi, Aspidiotus
destructor,  Epilachna  vigintioctopunctata,  Helicoverpa  armigera, Helicoverpa  zea,
Rhopalosiphum rufiabdominale, Aphelenchoides ritzemabosi, Eudocima fullonia, Aleurodicus
disperses, Solenopsis geminate, Pentalonia nigronervosa, Atherigona orientalis, Gryllotalpa
aryllotalpa, Ferrisia virgate, Pinnaspis strachani, Trichoplusia ni, Maconellicoccus hirsutus,
Neoceratitis cyanescens, Tuta absoluta, Diabrotica speciosa, Edessa meditabunda, Liriomyza
sativae, Phenacoccus manihoti, Phenacoccus solenopsis, Halyomorpha halys, Acrosternum
hilare, Plutella xylostella, Nemorimyza maculosa, Diaphania nitidalis, Aschersonia aleyrodis,
Dichroplus elongates, Pectinophora gossypiella, Macrosiphum rosae, Cactodera cacti, W @ ¢
Heliothis virescens.

15 5 v8ia lawn Aculops lycopersici, Tetranychus urticae, WwasTetranychus cinnabarinus,
Polyphagotarsonemus latus, e Mononychellus tanajoa

wWUATILSY 29 wfialeukA Acidovorax citrulli, Clavibacter michiganensis subsp.
michiganensis, Pseudomonas cepacia, Pseudomonas marginalis pv. marginalis, Pseudomonas
syringae pv. syringae, Pseudomonas syringae, Pseudomonas syringae pv. tabaci, Pseudomonas
cichorii, Pseudomonas corrugate, Pseudococcus jackbeardsleyi, Pseudomonas syringae pv.
tomato, Pseudomonas fluorescens, Pseudomonas syringae pv. garcae, Pseudomonas

viridiflava, Ralstonia solanaceae, Ralstonia solanacearum race 1, Ralstonia solanacearum race



3, Dickeya zeae, Diaporthe phaseolorum var. meridionalis, Clavibacter michiganensis subsp.
insidiosus, Xanthomonas vesicatoria, Xanthomonas translucens pv. translucens, Xanthomonas
axonopodis pv. manihotis, Pectobacterium atrosepticum, Dickeya chrysanthemi, Rhizobium
rhizogenes, Rhizobium radiobacter, Pantoea ananatis pv. ananatis, Was Pectobacterium
carotovorum subsp. carotovorum

L%”E]ﬂ 64 wiln town Alternaria alternate, Alternaria japonica, Alternaria dauci, Alternaria
dianthicola, Alternaria porri, Alternaria longipes, Alternaria brassicicola, Botryotinia fuckeliana,
Colletotrichum gleosporioides, Didymella lycopersici, Fusarium oxysporum f.sp. lycopersici,
Fusarium oxysporum, Gibberella fujikuroi var. fujikuroi, Leveillula taurica, Penicillium digitatum,
Penicillium expansum, Peronospora hyoscyami f.sp. tabacina, Trichothecium roseum,
Cochliobolus sativus, Diaporthe phaseolorum var. sojae, Phytophthora erythroseptica var.
erythroseptica, Puccinia pittieriana, — Phytophthora capsici,  Phytophthora cryptogeaq,
Phytophthora infestans, Phytophthora nicotianae, Phytophthora palmivora, Phytophthora
cactorum, Pythium aphanidermatum, Pythium arrhenomanes, Pythium debaryanum, Pythium
vexans, Pythium irregular, Pythium myriotylum, Stemphylium vesicarium, Sclerotinia sclerotium,
Sclerotium rolfsii, Verticillium albo-atrum, Verticillium dahlia, Pseudocercospora fuligena,
Passalora fulva, Golovinomyces orontii, Monilinia fructigena, Aspergillus flavus, Aspergillus niger,
Cochliobolus lunatus, Haematonectria haematococca, Thanatephorus cucumeris, Rhizoctonia
solani, Cercospora nicotianae, Cercospora canescens, Aecidium cantense, Boeremia exigua var.
exieua, Phomopsis vexans, Fusarium oxysporum f.sp. batatas, Fusarium oxysporum f.sp.
cubense, Ustilago zeae, Fusarium oxysporum f.sp. niveum, Fusarium oxysporum f.sp. lycopersici
Race 3, Passalora sojina, Colletotrichum dematium, Lasiodiplodia theobromae, Rhizopus
stolonifer, Stromatinia cepivora, Wwag Colletotrichum truncatum

ldneudeoy 22 ¥fialaun Hirschmanniella oryzae,Meloidogyne mayaguensis, Meloidogyne
hapla, Meloidogyne arenaria, Meloidogyne incognita, Meloidogyne ethiopica, Meloidogyne
javanica, Meloidogyne exigua, Heterodera ¢lycines, Hirschmanniella spinicaudata,
Helicotylenchus pseudorobustus, Helicotylenchus dihystera, Hemicycliophora arenaria,

Xiphinema americanum, Xiphinema ifacolum, Pratylenchus brachyurus, Pratylenchus



penetrans, Paratrichodorus minor, Radopholus similis, Rotylenchulus reniformis, Globodera
rostochiensis, Wy Scutellonema bradys

TUsladn 1 ofia laun Spongospora subterranea f.sp. Subterranea

IWlnswanaun 3 sl lawn Aster yellows phytoplasma group, Phytoplasma fraxini, wag
Peach X-disease phytoplasma

15a 36 ¥lia laun Alfalfa mosaic virus, Bean golden mosaic virus, Cucumber mosaic
virus, Cowpea mild mottle virus, Beet curly top virus, Lettuce big-vein virus, Cucumber green
mottle mosaic virus, Bean golden yellow mosaic virus, Nucleopolyhedrosis virus, Tobacco
streak virus, Tomato spotted wilt virus, Potato virus Y, Potato virus M, Iris yellow spot virus,
Cymbidium mosaic virus, Watermelon mosaic virus, Odontoglossum ringspot virus, Tobacco
rattle virus, Sweet potato mild mottle virus, Tobacco mosaic virus, Tomato mosaic virus,
Tomato yellow leaf curl virus, Tobacco ringspot virus, Tomato black ring virus, Tomato ringspot
virus, Potato virus X, Tomato mottle virus, Tomato torrado virus, Potato leafroll virus, Tobacco
necrosis virus, Chrysanthemum stem necrosis virus, Tomato chlorosis virus, Tomato golden
mosaic virus, Carnation ringspot virus, Potato deforming mosaic virus, wag Pepper mild mottle
virus

lasewn 3 wlim Lewn Citrus exocortis viroid, Chrysanthemum stunt viroid, Wwag Potato
spindle tuber viroid

¥y 40 vda lauwn Solanum nigrum, Solanum elaeagnifolium, Solanum torvum,

aJde

Nicandra  physalodes, Bidens pilosa, Cenchrus echinatus, Ageratum conyzoides,
Acanthospermum hispidum, Orobanche ramose, Galinsoga parviflora, Emilia sonchifolia,
Euphorbia heterophylla, Veronica persica, Vicia sativa, Polygonum aviculare, Tribulus terrestris,
Cyperus rotundus, Senecio vulgaris, Buddleja davidii, Poa annua, Digitaria ciliaris, Drymaria
cordata, Cuscuta campestris, Eclipta prostrate, Lantana camara, Cynodon dactylon, Cyperus
esculentus, Echinochloa colona, Urtica urens, Amaranthus viridis, Datura stramonium, Cuscuta
reflexa, Diodla teres, Sonchus oleraceus, Galinsoga quadriradiata, Euphorbia hirta, Megathyrsus
maximus, Solanum viarum, Portulaca oleracea, Waz Stellaria media
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U138 $1uau 19 vl Feildnenrmudasiteindu laun Pseudomonas syringae pv. tomato,
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Clavibacter michiganensis subsp. Michiganensis, Pseudomonas corrugate, Pseudomonas cichorii,
Pseudomonas viridiflava, Pseudomonas syringae pv. tabaci, Tomato mottle virus, Tomato
spotted wilt virus, Tomato ringspot virus, Tobacco ringspot virus, Tomato black ring virus,
Tobacco streak virus, Alfalfa mosaic virus, Tobacco rattle virus, Tomato torrado virus,
Chrysanthemum stunt viroid, Didymella lycopersici, Verticillium albo-atrum, W & ¢ Fusarium

oxysporum f. sp. lycopersici Race 3
4. urudeyanvuziawnea (Tomato information) e

uzWowe  (Tomato) H¥eInem1@nsin  Solanum  lycopersicum L. (Lycopersicon
esculentum Mill ) Inaglundlaaiu@® (Solanaceae) funasiniinegluuauneunarsvaanivesm

wazauukeuRdluslsnlakauUsEImAS T8 wazienines

Tur2910 U (2002-2012) wuaaumsaimswaaugilows Juwiliumsasqivlaanduies

ay 33 vasuanmilan lngUssimaninndnuzilemnagan Ao @151553UTEUITUAU T09ANAD

| a

By ansgowsni gsi 88UA Bus1u Bend Ay u@a wazidn@ln (STAT, 2014) dwsuusznele
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v 9

D.

=b.

Mo

mtf‘uamﬂmmm%uié’ﬁuﬁmmunﬂsuﬁm uireuAusuAtiudunsadusig (pH) vesiulutig 6.0-6.8
uarAufuresiuneng  dosnisuaueifiuiinaenty  dgamgiifvanzanluninatouiule
sewin 2124 smeadea  madufeduegiuiug uilaswdeudauileugnld Ussana 30-45 Yu
undamemisusenaen wavazduiuilfidenguszna 70-90 Ju sunsetadudedldum 120-
150 Tu

5. ?Jmiﬂzwﬁanﬁaﬁﬁmgﬁmzdj’qm fesnsTn uwnssrunn  wasneliifinauidemeni
LATHEND

NansiATzRlonanIdin fesnsnegeans WNSNIEABLAL NBAUEENIENIATYFNI LY
Uszindlngvosdngiivdiillenadiaidu fuwdaiusuzdemamidinnaniusasisusguida S
20 viln Tnoudseanidudngiivdndufiiaaruidesge leun Clavibacter michiganensis subsp.
michiganensis, Potato spindle tuber viroid AudssUIunans Tun Chrysanthemum stunt viroid,
Pseudomonas syringae pv. tomato, Pseudomonas corrugate, Pseudomonas viridiflava, Tobacco
ringspot virus, Tomato black ring virus, Tobacco streak virus, Alfalfa mosaic virus, Tomato
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Table 1 Risk management options to reduce the probability of entry of quarantine pests of

tomato seeds from Brazil

Quarantine Pests Risk management options
Viroid: Potato spindle tuber viroid - Pest free area or pest free place of
Chrysanthemum stunt viroid, production
Viruses: Tobacco ringspot virus, Tomato - Seed testing and certification

black ring virus, Tobacco streak virus, - Field inspection and testing




Alfalfa mosaic virus, Tomato torrado
virus, Tomato mottle virus, Tomato
spotted wilt virus, Tomato ringspot virus,

Tobacco rattle virus

Quarantine Pests Risk management options
Bacteria: Clavibacter michiganensis - Pest free area or pest free place of
subsp. michiganensis, Pseudomonas production
syringae pv. tomato, Pseudomonas - Field inspection and testing
corrugate, Pseudomonas viridiflava, - Seed treatment (Hot water treatment
Pseudomonas cichorii, Pseudomonas 50°C for 25 min, 1% Sodium hypochlorite or
syringae pv. tabaci HCL for 20 min)
Fungi: Fusarium oxysporum f. sp. - Field inspection and certified
lycopersici, Didymella lycopersici, - Seed treatment (Fungicidal treatment,)

Verticillium albo-atrum

Insect: Trogoderma spp. - Fumigation
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