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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 seed from Italy are subjected to exemption to be
imported under the transitory provisions. The result of seed testing in the laboratory still not
found the pests associated with tomato seeds from lItaly. The result of pest risk analysis for the
importation of tomato seed from Italy has identified two fungi, six bacteria, ten viruses, and
three viroids species of potential quarantine pest. Six species, Clavibacter michiganensis subsp.
michiganensis, Pepino mosaic virus, Parietaria mottle virus, Potato spindle tuber viroid,
Tomato apical stunt viroid and Columnea latent 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 Thiram 75 WP at the rate of 1
teaspoon per 500 gram 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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Suuililudngivniisenuludend duiunsdu 268 viia (CABI online, 2015) wispanidusail

LUAaY 72990 tawn Leptinotarsa decemlineata, Chromatomyia horticola, Liriomyza
trifolii, Liriomyza huidobrensis, Ceratitis capitata, Bactrocera cucurbita, Bemisia tabaci
Trialeurodes vaporariorum, Aphis craccivora, Aphis fabae Scopoli , Aphis gossypii, Aulacorthum
solani, Brachycaudus helichrysi, Myzus persicae, Nezara viridula, Planococcus citri, Phthorimaea
operculella, Agrotis ipsilon, Agrotis segetum, Lacanobia oleracea, Mamestra brassicae, Ostrinia
nubilalis, Pseudaletia punctulata, Peridroma saucia, Chrysodeixis chalcites, Spodoptera exigua,
Spodoptera litura, Spodoptera littoralis, Frankliniella occidentalis, Frankliniella schultzei,
Frankliniella intonsa, Thrips tabaci Linneman, Thrips palmi, Aspidiotus destructor, Earias
vittella, Parabemisia myricae, Helicoverpa armigera, Helicoverpa zea, Rhopalosiphum
rufiabdominale, Nesidiocoris tenuis, Meligethes aeneus, Philaenus spumarius, Trialeurodes ricini,
Aphelenchoides ritzemabosi, Xestia c-nigrum, Thysanoplusia orichalce, Adelphocoris lineolatus,

Scirtothrips dorsalis, Stegobium paniceum, Aleurodicus disperses, Pentalonia nigronervosa,



Gryllotalpa gryllotalp, Orthezia insignis, Trichoplusia ni, Maconellicoccus hirsutus, Paracoccus
marginatus, Tuta absoluta, Liriomyza sativae, Phenacoccus solenopsis, Hyalesthes obsoletus,
Agriotes lineatus, Keiferia lycopersicella, Cacoecimorpha pronubana, Empoasca fabae, Agrotis
exclamationis, Murgantia histrionica, Heliothis virescens, Dacus ciliates, Circulifer tenellus,
Dociostaurus maroccanus, Bactrocera invadens Way Hadula trifolii

Ts sada laun Aculops lycopersici, Tetranychus urticae, Tetranychus cinnabarinus,
Mononychellus tanajoa wag Polyphagotarsonemus latus

wumise 31 vda leun Rhodococcus fascians, Clavibacter michiganensis subsp.
michiganensis, Clavibacter michiganensis subsp. sepedonicus, Pseudomonas cepacia
Pseudomonas syringae pv. syringae, Pseudomonas syringae, Pseudomonas syringae pv. tabaci,
Pseudomonas cichorii , Pseudomonas corrugate, Pseudomonas syringae pv. tomato,
Pseudomonas Vviridiflava, Ralstonia solanacearum race 1, Ralstonia solanacearum race 3,
Dickeya zeae, Xanthomonas vesicatory, Pectobacterium atrosepticum, Dickeya chrysanthemi,
Rhizobium radiobacter, Pantoea ananatis pv. ananatis, Erwinia rhapontici, Bacillus subtilis,
Dickeya  dianthicola, Ralstonia solanacearum, Pectobacterium carotovorum  subsp.
carotovorum, Erwinia carotovora subsp. atroseptica, Pseudomonas syringae pv. melleq,
Xanthomonas campestris, Rhizobium rhizogenes, Pseudomonas marginalis pv. marginalis,
Pectobacterium rhapontici, Wa¢ Pantoea agglomerans

L%EJ‘JW 62 wile lawn Alternaria alternata, Alternaria japonica, Alternaria dauci , Alternaria
brassicae, Alternaria brassicicola, Botryotinia fuckeliana, Colletotrichum gleosporioides,
Fusarium oxysporum f.sp. lycopersici , Fusarium oxysporum, Gibberella avenacea , Gibberella
fujikuroi var. fujikuroi, Leveillula taurica, Macrophomina phaseolina, Penicillium italicum,
Penicillium digitatum, Penicillium expansum, Phomopsis longicolla, Diaporthe phaseolorum var.
sojae, Phytophthora erythroseptica var. erythroseptica, Phytophthora capsici, Phytophthora
cryptogea, Phytophthora infestans, Phytophthora megasperma, Phytophthora nicotianae,
Phytophthora cactorum, Pythium aphanidermatum, Pythium arrhenomanes, Pythium
debaryanum, Pythium irregular, Chalara elegans, Rhizoctonia solani,  Sclerotium rolfsii,
Verticillium albo-atrum, Verticillium dahlia, Passalora fulva, Golovinomyces orontii, Monilinia

fructigena, Plasmodiophora brassicae, Aspergillus flavus, Aspergillus niger, Cochliobolus



lunatus, Haematonectria haematococca, Thanatephorus cucumeris, Rhizopus stolonifer,
Trichoderma harzianum, Phoma destructive, Phomopsis vexans, Didymella lycopersici,
Olpidium  brassicae, Oidium neolycopersici, Cochliobolus spicifer, Pleospora herbarum,
Mycosphaerella tassiana, Sarocladium strictum, Fusarium oxysporum f.sp. radicis-lycopersici,
Diaporthe phaseolorum var. meridionalis, Sclerotinia sclerotiorum, Septoria lycopersici, Pythium
ultimum, Rhizopus arrhizus, Stemphylium vesicarium, Wag Plectosphaerella cucumerina

ldnoundos 22 9la laun Meloidogyne hapla, Meloidogyne arenaria, Meloidogyne
incognita, Meloidogyne javanica, Meloidogyne exigua, Heterodera g¢lycines, Paratrichodorus
minor, Scutellonema brachyurus, Helicotylenchus pseudorobustus, Xiphinema americanum,
Pratylenchus penetrans, Globodera rostochiensis, Globodera tabacum, Globodera pallida,
Zygotylenchus guevarai, Nacobbus aberrans, Meloidogyne chitwoodi, Ditylenchus destructor,
Longidorus elongates, Xiphinema index, Xiphinema diversicaudatum, Was Radopholus similis

Illaswanann 1 «fia laun Grapevine yellows phytoplasmas

1Uslagh 1 9da lawn Plasmodiophora brassicae

1a¥a 31 wlla laun Alfalfa mosaic virus, Cucumber mosaic virus, Beet curly top virus,
Peanut stunt virus, Tobacco streak virus, Tomato spotted wilt virus, Potato leafroll virus,
Potato virus Y, Tomato bushy stunt virus, Tobacco mosaic virus, Tomato mosaic virus, Tomato
yellow leaf curl virus, Tomato yellow leaf curl Sardinia virus, Tobacco ringspot virus, Tomato
black ring virus, Tomato ringspot virus, Pepino mosaic virus, Potato virus X, Broad bean wilt
virus, Impatiens necrotic spot virus, Tobacco necrosis virus, Chrysanthemum stem necrosis virus,
Tomato chlorosis virus, Tomato infectious chlorosis virus, Eggplant mottled dwarf virus, Potato
yellow dwarf virus, Pepper mild mottle virus, Tomato infectious virus, Parietaria mottle virus,
Tomato torrado virus, Wag Pelargonium zonate spot virus

Tsesm 4 wiia b Citrus exocortis viroid, Potato spindle tuber viroid, Columnea latent
viroid Wag Tomato apical stunt viroid

Juia 38 ¥ua Lawn Drymaria cordata, Solanum carolinense, Orobanche aegyptiaca,
Eragrostis cilianensis, Amaranthus albus, Salsola vermiculata, Cuscuta campestris, Heliotropium
europaeum, Orobanche cernua, Orobanche crenata, Abutilon theophrasti Amaranthus

blitoides, Ambrosia artemisiifolia, Chamomilla recutita, Chenopodium album, Chenopodium



murale, Cirsium arvense, Conyza canadensis, Cyperus esculentus, Cyperus rotundus, Digitaria
ciliaris, Echinochloa colona, Echinochloa crus-galli, Emex spinosa, Fumaria officinalis, Galinsoga
parviflora, Hibiscus trionum ,Lolium temulentum, Orobanche cernua ,Orobanche crenata,
Orobanche ramosa, Portulaca oleracea, Setaria viridis, Solanum elaeagnifolium ,Solanum
nigrum, Tribulus terrestris, Tridax procumbens, Wa Vicia sativa

8.3. gudlegaudniuguslamaiindiaindanduaznsradaudngiiy (Pest Interception)

s

Han1sduMBEBNinTuSuzITewWARINDRE Wonsiavndngiiviienafnufuwadniug

]

! v v A

Ut Turesl JURn1T a nquddenisiniuiiy sendnsfsuunsIag- dguieu 2558 91U 2 679819

q

[ =)

s win 10.02 nu ldwudngiefnuduwdaiuduzidomeming1aindand (Table 1)

8.4. M3AATIERANUTBARFRYvVRRNAAR Sz TamATg1 N BNE

[
Y

TURBUN 1 MTITUAUNTIATIRANULEESARIY (Initiation of pest risk analysis)

AFUAUVRINITIATIZRANUERR A S U s waaiudusilomandmddunly

Uszwalneiinduainnisnumuiuulouisiiieusudsaunasmsgueundefsdmsunis dndudniug

a

UL AINNDN 1AW TAnNBIUU (PRA initiated by the review or revision of a policy) 194910

9

< LY a v A

WmInNIsmuANMTdIdnRuguzemAIndnalagtiuendeguianunses g annity w.e.

9
v A va o A v a

2507 wAluiudn wezs1wdygannie @Uui 2) w.a. 2542 wazwszsivdyaanniiy @Uun 3) w.e.

o

=l 1 1 = [ - D -

2551 msunddiieslususesauenndoiy wdlilalin1sseyinddngiigvialatradudagivoindy

9 Y Y

' '
o o 1% a

AaaAIUNININITNNANTUiYiAuLIse Fuilnidiudaiuiuzilomaandaiddlinudsi

D

~ a 1% =% o & Y a ¢ = o - =~ v | Ao oA a v & o A
WEW%QSWWLSU']M’]QQQ']L‘Uu@@ﬂ'ﬂLﬂiqgﬂﬁrﬂmLﬁﬂﬂﬁ(ﬂgwsﬁ LW@I‘WV]TTU’J']llﬁG]EWSUGUUWIWUW\TLUUﬂmEWGU

nfiu lneiundiasigiauidesdm gy (Identification of PRA area) NiMnualuni1siiAszyinI1uEes

o [ o

yigdmsunmaidwdaiuguziliomandndde “Ussmnelng”

nunegludunsne (Endangered area) loun Wuivisiunlaluusswealng daliusingegvasiiy

a1fefigounesaniIsidviatevesdn iy uariladenisaninuindeuiivunsausnanisiaTyuninug

]

[

981907125909 R 3 YTI919ezRndLfuNIsUID Tnedunia (Pathway) NdnggazRndiu Aewwdn

v ¢ a PN I3 Y o v a a A .
NUGUZLUBA NUgNIdUNITAIUILYINIAINEANALNBNTLIIEUAN (seed for sowing)
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WnauLad laun 1n3esgeeansidy 1adwaus wnnald wasgUu wuddngieinduniaiuisafinuiiu

Y
drudniugusidomeadndniion1san lawn 1aa Pepino mosaic virus uwag Pelargonium spot virus
warliseun Potato spindle tuber viroid, Tomato Chlorotic dwarf viroid, Tomato apical stunt
viroid, Pepper chat fruit viroid, Columnea latent viroid, Mexican papita viroid, W& ¢ Tomato
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uziemannynussmanduuvasiuiavedafauayhseddang1n fosunsnsaaeumeinaianig
Tluanafingay viswdndonnniiuiivieundmaniiuaenlsauarlsess \Dusu (DAFF, 2013,
EFSA Panel on Plant Health, 2011; MPI, 2012; MAFF, 2013; aausiing uazamy, 2554) d1175
wuAiise Clavibacter michiganensis subsp. michiganensis Wuin3snsaadevaunsaldlaaiioiild
uanaeIn1suarliiuaniennts Aensnsaaaeuiudn (seed testing) iuismunslsaldfiitemdnmani
nsuudeuomnudaiudeudsaindesfansovinliifAnnisundssuiavedlsald (EFSA Panel
on Plant Health, 2014)
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TJupaudl 2 Msuspiliuaudedngiy (Pest risk assessment)

o [ =) . . <@ v € & a a [ A Aa
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F1e0uludnd T9waunsdu 268 vlia ludwuididudngiiviilidseanunululsawelne wazilena
a [y [ v 6 o £ a a o a = Ao & o = - [ a a a
ARNINULNAANUTUIYIAINDAA WIUIU 21 VUM BIUANAINTUARNINTNNAY LUITULUANLIY 6 YUA
16 wn Clavibacter michiganensis subsp. michieanensis, Pseudomonas syringae pv. tabadci,
Pseudomonas cichorii, Pseudomonas corrugate, Pseudomonas syringae pv. tomato, W @ &
Pseudomonas viridiflava 831 2 sialaun Verticillium albo-atrum, wag Didymella lycopersici
5 10 ¥lim lown Alfalfa mosaic virus, Tobacco streak virus, Tomato spotted wilt virus, Tomato
bushy stunt virus, Tobacco ringspot virus, Tomato black ring virus, Tomato ringspot virus,
Pepino mosaic virus, Parietaria mottle virus , wa& Tomato torrado virus Tiseun 3 wia Lawn
Potato spindle tuber viroid, Columnea latent viroid wag Tomato apical stunt viroid
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Juundsavauveade lnewedievenlsaainuandiund (0.25-85%) SnnsUssmealnedfivendy 1wy
Uglame Win wazllan mgiienniemnzausenisiasyivle vilildeaunsanssnsnegle (25-30°C)
wingelsfinuiisenudeaiunsaegsenlaia 50 °C uagviaudeniernonaniniianad (46-93%)

= [ o

Tnglanzusiowmadilssnudeniednduyanigeds 3 wauwsoyansglussesinat 1 U Jadudn

CaN

v A ao w

AnfuiwidAyrsluglsduazdnvateUseime

h5a wazliseun (Pepino mosaic virus, Parietaria mottle virus, Potato spindle tuber viroid,
Columnea latent viroid Wag Tomato apical stunt viroid) Lﬁawmﬁmimuawuiumﬁmﬁuajmﬁa
wAinsAalul s AlnenagiaUsmAgsunsuaty (Gomez et al., 2009: Verhoeven et al.,
2004; Ling et al., 2012; ) sapnndesfiumsnunsranuhiauahsosd fumdausuzifemaain
Usenebne (U%lﬂiwﬁ LayAy, 2556; Reanwarakorn et al., 2011; EPPO, 2011; Chambers et al.,

2013) Wnedisnsanunuindehiawazhsesdenfoegiidiunuuin wazneluwdn awnsodienenain



wandaundn (Sastry, 2014) nvithiauazlisesdanunsaunsnszaieliiennlagisng uazisn1sdue
WU A¥RBUNAT WNAININY (WRE-80U Myzus persicae WNAdg) Bombus impatiens and B. terrestris
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wUasUgniiiesegafedldiiosne (DAFF, 2013:MPI, 2012)

AMUEYIUIUNANS laun wuaTilse Pseudomonas viridiflava, Pseudomonas syringae pv.
tomato, Pseudomonas corrugate 125a Tomato bushy stunt virus, Alfalfa mosaic virus, Tobacco
streak virus, Tobacco ringspot virus, Tomato black ring virus Wag Tomato torrado virus

ANULERI lalALuaise Pseudomonas cichorii, Pseudomonas syringae pv. tabaci, \49s

Verticillium albo-atrum, wag Didymella lycopersici 115 Tomato spotted wilt virus, way Tomato

ringspot virus
5 PN v = % A
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Table 1 Risk management options to reduce the probability of entry of quarantine pests of

tomato seeds from Italy

Quarantine Pests Risk management options
Viroid: Potato spindle tuber viroid, - Pest free area or pest free place of
Tomato apical stunt viroid, Columnea production
latent viroid - Seed testing and certification
Viruses: Pepino mosaic virus, Parietaria - Field inspection and testing

mottle virus, Tomato bushy stunt virus,
Alfalfa mosaic virus, Tobacco streak
virus, Tobacco ringspot virus, Tomato
ringspot virus, Tomato black ring virus,
Tomato spotted wilt virus, Tomato

torrado virus

Bacteria: Clavibacter michiganensis - Pest free area or pest free place of
subsp. michiganensis, Pseudomonas production

viridiflava, Pseudomonas syringae pv. - Field inspection and testing

tomato, Pseudomonas corrugata, - 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: Verticillium albo-atrum, - Field inspection and certified

Didymella lycopersici - Seed treatment (Fungicidal treatment,)
Insect: Trogoderma spp. - Fumigation
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2. ANSAANISNAINITAULAYT waznaudIaan town 1) WaARINIUNITATIAFDUKALSUTDIIN
Uneadngiiwmemaiiamadaluanaivungay (seed testing) 2) Mingeannslsafiaiifiauiiumén
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al., 2013)
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fifienuidesgaldun whnundeweadiosunnan luitvioundsdniiuaandngiis (pest free area or pest
free place of production) #3aludnfBIIUNIIATIVERULAZSUTBIIIUaRAdRFIgAIBWATIANIG
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Table 2 Sample and test report by Blotter method of imported tomato seeds from Italy

Sample no. Origin Quantity Ports of Entry Test report
Parent seeds ltaly 0.0599 ¢ mail -*
Parent seeds ltaly 0.320 ¢ mail -
Hybrid seeds** China 10 ¢ ship -
Parent seeds ltaly 0.0221 ¢ mail -

*: not found pest, **: Tomato seeds from re-export
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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




	1. รวบรวมข้อมูลทั่วไปของมะเขือเทศและศัตรูพืชของมะเขือเทศ
	1.1 รวบรวมข้อมูลทั่วไปของมะเขือเทศนำเข้าจากอิตาลี ประกอบด้วย ชื่อ ชนิด สายพันธุ์  แหล่งกำเนิด ปริมาณการนำเข้า ผลผลิต เป็นต้น
	Chambers, G. A., A. M. Seyb, J. Mackie, F. E. Constable, B. C. Rodoni, D. Letham, K. Davis, and M.
	J. Gibbs. 2013.  First Report of Pepper chat fruit viroid in Traded Tomato Seed, an Interception
	by Australian Biosecurity. Plant Disease: Disease Notes 97: 1386.
	Sastry, K.S. 2013. Seed-Borne Plant Virus Diseases. Springer, India. 327 p. Doi 10.1007/978-81-322-0813-6.

