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Abstract The recent importation of tomato seeds from the Netherlands and India 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
measure for pests associated with imported tomato seeds. Eleven samples of imported
tomato seeds from the Netherlands and India were tested and not found pest
associated with seeds. In the present study on pest risk analysis of imported tomato
seeds from the Netherlands and India have identified twenty-one and seventeen
quarantine pests of concern to Thailand, respectively. Six species of quarantine pests,
Clavibacter michiganensis subsp. michiganensis, Pepino mosaic virus and four
Pospiviroid species, Potato spindle tuber viroid, Tomato apical stunt viroid, Columnea
latent viroid and Tomato chlorotic dwarf viroid 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. They
are required specific risk management to reduce the risk before export i.e. sourced from
a pest free area or pest free place of production or pest free production site or seeds
were tested by using an appropriate genetic method or the combination of dry heat
treatment at 80 °C for 72 hours and seed testing before export. The options of risk
management measure for the other potential quarantine pests are field inspection,

cultural control and seed treatments (1.3% sodium hypochlorite solution for 1 min

subsequently mixed with 0.2% thiram (a.i.) or hot water treatment at 50 °C for 25 min).



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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nsnanuzlawavesUszimalne daiduivdnasegiaaiadudus vlusunagniiie

n5USlnA waznrgnamingsy lagugniuunsuanenunamile uaznziueseniauunile lag

=

U TOMARNAINNTIY INuNmLgandegsnaludmingesdnl W ese nussniey anauns

]
a o v w [ =

UATNUN NMWANS uzWainATuUsenuan TnunugnidegsiandAydmin uasugy 919U3

o

¥ '
= =] I LY % [ [

NeyauYs Weslni Weesiy upsTvann usllamegnanssuiuivgnidAydaninyssud

Y

EN

[ [ o

93511 g3uns an uzleimasuysemuaniiunugniididy Janiad1ure anys
anmwnasululsswdlnedanumunzan asnsasyiulalanluausiunivinasiusiu
Yunsig wiAudn 30-120 wu. Bun3edng 2-4% pH 6.5-6.8 Aoan1surtun1sasyiule
500-1,500 gnuiArwn/sounsuas/lsanuasanseaudmealiiiu 800 lwns AuaIndy
YosiuimInzan 5-15 Wesidud lnggumgiimunzausnon1sienveudnfe 20-21 oee
= a a v v IS a
walgud N19493AULAYEIUNGT 25 aeralld Lagn15eenABNLALAANS 18-24 BA1
e ANTUANTNS 60-70 Wesiiuddeanisuaiwan 8-16 Flusdeiu Yrtomumgain

YK

wingaulun1sesaiule 521919 21-24 eerwaldiva nsiiunettuegiviug uilnewade
wanflougnld Uszuna 30-45 Ju usilawmmasisueannen uazazisunuiiedliilioniy
Uszanas 70-90 Ju wazansulgniufuiievunlszunn 4-5 wieu

% s =

dunavesmstiiiudaiusuzilomaannissemmndssemalne 1ilons
wngUgnlutssine iendmudniusgnnaiiedssanlugarinsussna daliamzugnlu
anmlsadou (greenhouse) wagan1wuUasgn (open field) Fefidamaimzndlulsamie
ndalunszndmsontanatain wisldullasmizndrvuindn oy waawugwauig
faumzndurislulsamzndmieuasmzuinalndduiufazugniunl etunasu
nawusuLl AidunsiUszann 90% HutuseunmsmuAsuudusauiietesiulsaiion neunns
thefuuiasgnivluaninlsaieu vieulasgn fefudumamaunsnssaisvaadngii wy
Ilaehmuiiuiionggnudaiudusdomavessandlve (Figure 1)

8.1.2. fuAuuazsWTINTaYAANFULITDNA
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o/ A

NNNSTIUTINTeYadngTveilamanynuvasilan wuIndldnaunsy 860 viln

Y

A (3 a =

Tugrunuilludasiendsneanululssmeusoswauswazduie (CABI online, 2018) fatl

Y

[

Angfivuzidomaiinenululssmausesuaud f51uiu 250 viia utsesnifuuuas 54
viia 13 3 9l wuafiFe 25 4iin Wo1 58 viia Mifoures 19 viia Ilnswanaun 1 via
Wslnda 1 vila Ta¥a 30 vila lasews 6 vila uazfuily 58 vila uazdngiivuzidoinaii
seululszmaduie T91wu 189 vila wusweniduuias 67 viia ls 2 vila wueiiSe 14 wila
Fos1 42 ¥iin WEieuren 18 lin lnswanasn 3 via Tuslada 1 ofin e 24 9iin Taseed 4
WA Uar Iy 14 vila
8. 2. quditagnauaznsvdauAngivvauudanusuzdameindn (Pest Interception)

a9 INNTgUFIegadnuduzidomatdiienisdn e nsieddadudngitely
WoaUuRnIs anwdsiuguzilawmamindiannlssmeusasuaud ludinfaugainu-
$urAn 2560 $1uau 4 Faeee Usnasauiieau 0.31 Alandu uasdaiususidemeniudn
MnUsEnABURY seinaieunatau 2560 ufeuliunau 2561 $1uau 7 Fog1e diuiin

Qv\ll o =]

531 92.37 Alansu lngudmeaulusvdlduagauiteiniaeuadssagll dslinudngi
(Table 1) agnslsAmunisnsrvasuaaiuiuziiomaluiesuiuininig dndusesdinniy
aendamsiidiegiadeiies inszuaeiuglivanseinisvieiiennisidndeslunis
wnzUgndanneinsifiss 14 Yu Gaszeznaenaliiiisane lasionghsossfienduegnielu

] [
faa a =

1An (seed transmission) d1LudawuEATinsAaoAFeaguindnnsraasudiuIuin
(Morrison, 1999) Tuvaugiludaiugviows fuuunisinduies 1-2 a¥u dududeame
LmﬁmLﬁamnaauiuﬁﬂjLﬁaé’uﬁﬁumqadwﬁaa 2 1ipunse 8 dUn1v (DAWR,2018) faaiu
senulussssnaiidinsamudagividaundusdaiuduzidemai on1sfegusioillos
lawn wuafiLe Clavibacter michiganensis subsp. michiganensis 115 Pepino mosaic
virus 195086 Potato spindle tuber viroid, Pepper Chat fruit viroid (EPPO-Reporting
Service, 2009; 2010; 2011; Chambers et al., 2013) kazfiannnaoInuII89IUNITATIINY
ﬁ’uLuﬁmﬁuﬁ:mL%mmﬁﬂLsﬁﬁLﬁ@ﬂﬁﬁﬁ?ﬂuUiszﬂmLLasquizmﬁ (USiug wavaue,
2556; Reanwarakorn et al., 2011; Sombat et al.,2018)

8.3. M3AATiANNEEIng YR sAaRUS I amA g
TupauN 1 MITUAUNTIATIERANUESARIY (Initiation of pest risk analysis)

AFUAUTDINITIATIZRRUFIER FRgd S UL AaTugus B awme g wion 157
NUsEinAlusashauakazdufy udusemalnafintuainnisnuniuniuuleuleiive
Usudgansnisgueundefivd msumdaiudusidawmaindianuszmaiusasuaunuas

dumelidauTanudsUu (PRA initiated by the review or revision of a policy) 1183370
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(% v s IS

wnsnIsauAun s dmsvadaiuiusidewmeainuszmeiuse suauduaz dulisly

3

L% wva v A wva v A

Tagiuandedunamunsessdaafdnity w.ea. 2507 udludiudy wsessdyaidniy (du

o

va o

2) we. 2542 wagnseswUnaRinig @UUN 3) we. 2551 nsudidesdluaugyimiia

o

lususaaiilyfivdnuasiugnssy wazlususesgueundieny delutennuiiisiy (Additional

! a (% ]

declaration) luifin13szuinviiadngivlatnadudngiivinduveauiaiuguzidemeing

Y

nanIuLInINITNeinAuigivadeanUsemasuni Jvhliudaiugueidowmannia

aoeUszing Gallaudesidngiivirouss@adiuduindntinda (seed to seedling

A a

transmission) 343 Uusesdinsiginnudssdngiiy tielinsiuinddngiveiialatindy

Y

(%
o A v v [ o = =1

Angiindu uazumannsmsdanisdngivinduanussmadums lagiiundnneining

o/ A

Aeefngiiv (Identification of PRA area) fifmualun1sinsizirnudesdngiivdmsunbo

[y

uuzdamaddng fa“Useinelne”

(% ' [ '
= = =l =

funnegludunstey (Endangered area) laun Nunindsnuilaluszinelng gadl

<~ IS

Usingegresiivenduiidouiedanisidvinatevesdngiiy warddadenisaniniinqoud

e

anzausonslaTyunIiuiegunnIvesdngivdsenaazndandunising Tagidumis
(Pathway) ﬁﬁmgﬁ%%amsﬁﬂm ﬁamﬁ@ﬁuﬁ:mm%mm (seed to seedling transmission) e
N3P Lﬁamimwﬂ@ﬂ (seed for sowing)
mnnshududeyaresivlutssmanassnsUssmaiiassuiunmslinsgianudss
Angiivvonudniuguzilamauineunds loun n3esgosanside Tiduwaud 1nvdls was
Fu nuidngivAnfufianunsofaunfudiusdaiuduzifemainduionisdn dud Thsa
Pepino mosaic virus (PepMV) wadadil150e 6 (Potato spindle tuber viroid, Tomato
Chlorotic dwarf viroid, Tomato apical stunt viroid, Pepper chat fruit viroid, Columnea
latent viroid wax Tomato planta macho viroid) FaszwmAmanisidommuagiuainsnns
aveufefiviidunadmivwdniuuzidemannynusemaiiiuwasiidave weails
seudana1 AesunsnTRaeudniusfemadamadiluanaivanzay viefosunain
Hufivdounawnaniivasalidanazlisoss (Judu (DAWR, 2018, EFSA Panel on Plant
Health, 2011; MPI, 2012; MAFF, 2013; gausiing uazaaz, 2554) w3oianiugiosmunis
fdnsglofeu (dry heat treatment) figaumgdl 72-80 ssrwaideuiiunan 72 Halua il
fdnlaa PepMV (Ling, 2010) n3ensavseuianiiugsomaianistaluanaiimanzas
dusuluafisy Clavibacter michiganensis subsp. michiganensis %qmmiamaﬂé’ﬁaﬂﬁuﬁ
uansansuarliiuantornts viednmsdudoudivadndes shlfaanisunissurnvaslsadiy

sananle (EFSA Panel on Plant Health, 2011)

TJunoudl 2 nsUsTLiiuAUEIERgiY (Pest risk assessment)
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n133uunUssnndngiia (Pest categorization) veuudaiuusiiamaindiain
Useineluisesuaudiazdufe lnefiansandngianisnenululssinausesuaus 31uiu

254 %ile waranUsewmaduLlgI1uIL 189 ile Felusrurudlifdsisnunululseinalne

al a [ <@ o 6 o v . . = a o I
wazdlanianuniuiudnaiugiind (seed borne and seed transmission) eildngainlu
AngfiviniuvesUsundlne (Table 2) dell dngiyiniuveuniniugusilomaindiain

UseALULEDSWAEA 311U 21 ¥0a wuaduliga 8 vie lhseeud 5 vls wuaiise 5 wiln way

v W

o3 3 wila uwasdngiiviniuvesudaiuduzdomeadndranUssmeduie S1uau 17 via
wUseaniduluailise 3 ¥tin Was 2 ¥ia lisees 3 ¥iia 1hda 8 ¥iie waz Ilnswataun 1 vl

L -

HansUsEiuAEssdmsiuinAuusiasyiln nudiseduaudsefngieiniuves

Y

A v

waaiugusidewmmind1anUsemeausasuaud wazduie wiseeniludagiiviniuainy
L’?iENQQ F1uu 6 vl lewn Columnea latent viroid, Potato spindle tuber viroid, Tomato
chlorotic dwarf viroid, Tomato apical stunt viroid, Pepino mosaic virus W& e Clavibacter
michiganensis subsp. michiganensis {psndszAuaudesgeiifadiunfuiudaiuguigi
LAZEINADNITNTIVERY B AU @1XNT0AINTINLUANIMKIRR NIV ZaNLavT Yo AL
Funuanntulswmdalng wnsnszanelasseslng wavkansenulnenssrenandnanas vl
a P a A a X | '

deenldinglunisaugunsensnsivaeuiing iy wazdwadenainlulszmalnguas

[

ArgUszing (Table 3) FsaonndosdiussaunIsitneinudsadnsiiveosadely
paaLnsLas (DAWR, 2018) d11sU pudesUunas Ssiuau 10 wie laun Chrysanthemum
stunt viroid, Pseudomonas corrugata, Pseudomonas syringae pv. tomato Wwag Pseudomonas
viridiflava, Alfalfa mosaic virus, Tobacco streak virus, Tomato black ring virus, Tobacco ringspot
virus, Tomato ringspot virus, Candidatus Phytoplasma solani LLagA1u Feoasin S0 9 wila
19N Pseudomonas cichorii, Arabis mosaic virus, Tobacco etch virus, Tomato aspermy virus,
Tobacco rattle virus Tomato spotted wilt virus, Didymella lycopersici, Verticillium albo-atrum

Way Fusarium oxysporum f.sp. lycopersici Race 3 Fadlszgdumnudssuiunarsaudesilunis

WU AIINIIN WNINTEAE wasilnansevumaAsegnalulssmalny

(%
Y

TJunaUl 3 NMIIANIANUESIFRRTHY (Pest management)

nan1sUssiiuadssdngiivdindud msudaiuguzewmalidiainuseme

¢ I3 a o o & I a v ) d' U A g v o v
LULEBDILLAUALLASBULAY f\]’]LUUE)EJ'NEJ\W]EN‘UTUL"LJaUUN7@3ﬂqi?jsﬂguquﬂv\mmiﬂﬂﬁUﬂmﬂqﬁlﬂLGU’]

I~ v v

Tutlagiu Wieanaudes Wesnwuiidagiivindunileniadauduudaiuguzidome

Y
Y191 UTELNALULEDTWAUA 91UIU 21 ¥TA hardusieauIu 17 ¥ia Feiilan1adiun
WNINTEANY wazdNANIENURBNIIAIAEoRRa N TILLanTuS uUssmelne lagauinsnis

o [y Y] al' [ = [ YY) o [~4 % a L a a a a < v
dusuinnisanudssdnsienniusnduselmsizuseansain Useansua anudulule

Y
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v W

Mmvganlun1sdnnmsdnsiiviniuudazyinaussduaudsesdngiviniy (Table 4)

Taga13ld35n1sInn1sianzeg1slaeg1amnis usenatedIssuiusdraduszuu aasalull

« 1mIN1sAeUNITUNN Tngn1sivuaiiui viseanuiviseuvamanUuasnfngity @9
A9AARBININNINTFIU ISPM No. 4 (FAO, 1995) %38 ISPM No. 10 (FAO, 1999) w3onsld
1MsNsaeeg1esIniueg 1 dusyuu (system approach) @siin1snsraaeuiiwiiieduduin

=3 [ S o =)
LN@@WUQU?WﬂQWﬂﬂ@EW%

- 1AINSTIaeUFesliusransan anudululifivunzausiudeldine wasdu
UINTFIUAING LYY WINTFIUNITFULAANUTUBY International Seed Testing Association
(ISTA, 2016) %3® Sampling in Seed Health Testing (Morrison, 1999) kazu1MIFIUNIT
M990 UARNSNYANAUYEY Interational Standards for Phytosanitary Measures (ISPM) No.

27 (FAO, 2016) %58 International Seed Federation (ISF, 2015)

- FBnsaTvaeudngiiuindu o gaiid feeliuszansninas wu Lifauavhisesd

& @ o o & v a & o v oA A
E]r]ﬁ]WUﬂr]TUULUE]Uﬂ']EJFLULMa@@q "\]']Lﬂumaﬂllﬂqimijﬂa@UHUSUQﬁqﬂJgﬂmaﬂLLa%ﬂ'ﬂ’]@Jqusﬁaﬂa

- N13A539a0U waghnnuiseisdnsiadndudmuenendainisiidmselwie
fuglumnzUgnludsemne Wielosrunsunsnizans udaUssidiulszansnmyosnnsnisi
ﬁmumﬁm%’uﬁmgﬁmﬁﬂﬁuﬁm

- Msldaiug vidediuveneiusivasnandnsivindu iwudusdoiionsniuis
wagthinnieanUimnantelumdaiug tioannsuninszats wu mseudsledeu (dry heat
treatment) figaundl 72-80 ssmwaLdoa w1y 72 Halus (Ling, 2010) uFeuslutifeu (hot

water treatment) M19aui9il 50 deALEATEE WU 25 UIW viseRgnmeansUesiumIndesn

(fungicidal treatment) nauUNSINIZUYN

a a

vaa A aa | o aa o w
J ﬂqiieﬁ'}ﬁﬂ'ﬁUﬂqNLLU‘UNﬁlINﬂ']U‘WﬁEJﬂﬁ']Uﬁﬁﬂ’]35'311ﬂuwmﬂigﬁWﬁﬂWWIUﬂqiﬂﬂﬁlﬂ

o

Angiiy waznveluuuasuan 1eannIsunsnszevaefngivYy

a

- msldn1sufuanfauaveudulunlasugnegeiiusz@niam saudenisldiuan
l

9 Y

Ly [y

sala aa v d' = = v A o vy
Wuq%ﬂi?NﬂU’Jﬁﬂﬂﬂqiﬁu ﬁqlniﬂaﬂf’n’]llLﬁﬂﬁ%i@maﬂi%WU1u3$@UV]EJQNTU‘l@I

- Myugnive WsenisUanitwuuseliies audnsAIVANTYNY waziivenduduly
Numdunistaesn Wetesdunisaaiagianiyelfedunsamdnurasasauyadlsa oan

a dy = U vV
Asaadelunvendele

8.4. asUnan1sinszianudssdngivveauiniuduzsilamadndi
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NnuaMInTeieudedngia wuldngivdniunilemafnniusdaiuguzdome
P UTNINUTLNALTDSLAUS 311U 21 e hazdulfesnuiu 17 sia sndudsadluinsnis

va o

dAN13ANLESS Lage1deg1uIanIuAUlulIneT <@ (b) LAZUINT) e@o WAINIZIITUYQRANN

o

va v A

figs Wt ooa Fuudlufiuiulnensesudaydftniy @TUT m) n.a. bedo Inofnunali
n1sddnudaniugusiiawmea (tomato, Solanum lycopersicum) nsaesUsEing fFoadl
Tueygmindrdseenlagnsuivmaineas wazilluiusesquenndiofivanUssimaduma e
seydemnufinidn (additional declaration) 1ie3usesin “waniuduzidommindiiile
nsAnUssmesesuauduarduie deudulumudeinundmiunisinnisainudes

o A v v [

Angiinduvessyennndnsing” duialuil

1. madansluudmdnteunaiuies Wi wisiudusdomadeananiiuiivie
amu‘ﬁlw%LLMﬁﬂmamﬁUaaﬂﬁmgﬁ%ﬁ)ﬂﬁ}u (pest free area or pest free place of production
or pest free production site) A11U1ATF1U International Standards for Phytosanitary
Measures (ISPMs) iiigntas e

2. Mmydanandamafiuien wazneudioan ldud 1) widesiuddesldunisnsiaaey
rounsdseeneIBmsimnzaumuviavesdngiiviniu 1wu lisesddensiamemaia
RT-PCR 1Hudu 2) Mdnideanvmlsafiniiinufuisdn (seed treatment) 1y sudngledou
80 °C (Hunan 72 Falus viFomsuduidaluasazats 1.3% ludealslunaslse (0.52% aae
sond) w1u 1 Wfl wagnsegnisdndeansridades wu lowsa 75 WP 7 0.2% vesansean
qns u3ednan 1 Feurdaindn 500 ndundeutluthiou 50°c W 25 urdt (Sherf and
MacNab, 1986) vi3oanslostuidnduiifinuautfifiounin uay 3) wiawusdosmsnaoy
Faanen (visual inspection) Wuiiaemanuuasiiigin Ay ennisvedls Jufty Tuduily
duvidedsdulafitlidnanmbmdngiiaintuld way

3. msdamsidledndn 1éuA 1) desfinmsduasiaaeudngivdiniu a gaiudi was
as19itadeluriesUfuAn1sfeis msfuangan a1y nsnsvasulasess feds RT-
PCR/ Real time RT-PCR nsdlimdniusdsiinsinduinalios desdunsavasuiesas 20
vosthmiln ienedeiudiomn udnmeaeulufiy (uszesnalddesnd 8 dUann
(DAWR, 2018) uay 2) minasaanudnsfiuindy viedngiivsdnduniddnonimdudngis

Anfuvess1venandnsing vseiadaulunisindimaenarsuseldilulymuuinsnnsg

guawdleianfivun azfeddaindu viane wiefdamesnisivangay (9nd)

9. agUNaNIINARBILAzdaLEUBLUE
Jagtuwdmiuguz@omemhduiomsfannusameusesuauniiazdude lhsunsweu

HUlAU L PUUNRNIENaYeIUTENANTENTINEATLAT NN L1589 ANAUATY LaTNIULIN
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[y

widsTitvuniiudsdoning deontu uardeulvmmsy s iydRnfiv ne. 2507 @SUT 5) ne.
2550 wiilsifianmsmsdnmsdnginlag ilidesdnuiiissimmdssdingiudielinnuriouay
wnasmsdamsdmiudngfieindu iedestuilidnsiadun unsnszaeluvsemelng wanns
dunsaoudngfivluiosjiinnnudaiususdomaiidinnisaosana Swau 11
fegn Selaimudmgfivsantumdn uieglsinumansinszianudesdnsiivesudanug

wgWamAlniINUsEmASeTuaUA Nudasitviniudiuiu 21 vila eenduky I 17

a

gila SndusesSudsunesnsavewndeiivildauaunmsiidilulegiulidanusanuddu

lnensdndnesilluaygmingi uaglufusesaveundensnssymsdanmsenuidesingiuindu

'
=

Watlaadiunsiinun unsnszane wazneiiinanudsmeisszaursugnalulssmalnedmsu
[ A v v oaAa = o a = o [ =~ d' 14 [ o ¥ < v 6
AngiunnAuniianudesgs 1w 6 vila Fellssauanudesiiaennnoniunsinduaaiug
L ameiiansAvesw1aUsuma (DAWR, 2018; MPI, 2012; MAFF, 2013) sulufaailannsnis

Jamsanudesilianznounsdenn laun waniuduzlowedownainiufiviounawand
Uaandngiiy viawdniugdadldasunisnsaaeuieweiadluanaimunzeay alasunis
n3IAeududuAIgNABILN (Validated Seed Health Testing Methods) UagAIsaenaAned
funesgiuaina wu 353dadedusudngitviniu ISPM No.27 (FAO, 2016) visoluans ek
Y =~ Y ] Y & o &1 ! 41'

nseuleseud 80 aswrwalliauy 72 Tl INAUNMInTINdeUaANUGNouUNTa0eN 1B
anAULABINLANIINA AU LISE PepMV waz Pospiviroid 1usu (DAWR,2018) d1m3u
WMINFIANISANIESIERI v nAusnduddanudssunaisdien laud nsnsivaeunu
= 1 a a [ ° v w A ada v < 1 1 [

weludrmsasiuln msdeamsluidaslan uasidndngiansauniuwan Wi Msuwiwanly
ansazane 1.3% ladeulalumaalsa wiu 1 Wil waznisrgnuwdaieansindaes (Fu lsusu
75 WP 1 0.2% 999813590n915) wsantluuigau 50 °C U 25 Ui uenanlifewsivdaeunay
MsdaoanNUszmARUING Wudaennuuaalidin Au diuennisveddsn wae ity Tudu
Yoy Sseiunsnyaeudiound lnemsduasinaeumaaiugingi wu mnsveeul
soefaNuamiuglnenswemalin RT-PCR/Real time RT-PCR vasgAusinduas Ling (2557) wax

Sombat et al. (2018) vnnwudRgNAnAY u’%aﬁ’mgﬁ%ﬁm%uﬁﬁﬁ’ﬂammﬂuﬁ’mﬁ%ﬁﬂﬁu Y59N15

Y
o

W hidulmudaimusnsuidwuguewniois waaiugivunasdewdindutevhany 3o

9

AAANIEN B NSNALNZAN (D15)

10. mswanuddelulduslovl

10.1 thlldusslovflunmsimuainasmsiugueunsfofisuay Soulunsiindiuda
TUTULUBINARINTIVEIUIINILUTOTLAUARAL AT TUTTIULAY

10.2 WrlUlduselovulumsatvayunsusudsaunladseniansensianensuasannsal

v A

WaZUIZNIANIUIVINTNYATANUNTE TV U Y QAN NNY
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10.3 engnoaau3 kA mTisun e siivie U fURninnTaeufngity o qa
Wt

10.4 grgnenadu3kATNIYINsIAgITeuazinunsnILio sy Tadn gl uiniunll
wenuludseinalny

11. 1@NA1591999

v
&

Afleing Wisgans. 2556. lsntwilianaimidelasess. fanindedl 2. ausnisfissiinessa 1
f10.UUNY3.164 wi
Ui Famaauna ailedng waeansns wazin afiiail. 2556. NM3nsI93desELTe
Columnea latent viroid (CLVd) wag Pepper chat fruit viroid (PCFVd) Tuivasd
Taunds. 27515390 wms. 31(2): 108-122.
dinmiuauiiviaz Tannsinuns. 2561, YSiauazyanInIsaaeoniianiiugaIvuaLy gy
W.3.UAUGY W.A.2518 Usetnd 2560. (svuvesula). unasduau:
https://www.thasta.com/pdf/2017/ pastatvovaexseed60.pdf (2 fgureu 2561).
anusTng auth uar K.S. Ling. 2557. 33itaduilonsiaseuioneaiihsosdlufivasd
Solanaceae wazwWAAWLS. 975575397M131NW97.32 (2): 164-177.
anudiing audh oaenn InSH 2aun qvidloas wagaues uasdun. 2554, nMsAnw ATy
uazUssidiurnudssdngiivdmiuwdaiuguzidomaminiiananigenini. sonu
FWodoudu nsuFvnnnneas. ngamwe. 10 nih.
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Table 1 Sample and test result of imported tomato seeds from the Netherlands and India

Country Sample Volume(kg) Port of Entry Test result

Netherlands

1 Tomato seed (Parent) 0.25132 Mail ¥


http://members.wto.org/%20crnattachments/2013/sps/
http://members.wto.org/%20crnattachments/2013/sps/

Tomato seed (Parent)
Tomato seed (Parent)

Tomato seed (Parent)

0.001
0.054
0.003

Suvarnabhumi airport
Suvarnabhumi airport

Suvarnabhumi airport

20

India

O OO0 ~N O

10
11

Tomato seed (Parent)
Tomato seed (Parent)
Tomato seed (Parent)
Tomato seeds
Tomato seeds
Tomato seeds

Tomato seeds

0.105
0.181
0.706
14.250
17.14
10.0
50.0

Mail
Mail
Mail
Suvarnabhumi airport
Suvarnabhumi airport
Mail

Suvarnabhumi airport

* = not found pest associated with tomato seeds
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Table 2 Quarantine pests associated with imported tomato seeds from the Netherlands and

India

Quarantine pests for imported tomato seeds from the Kingdom of the Netherlands

Viroid: 5 species

Virus: 8 species

Bacteria: 5 species

Fungi: 3 species

Chrysanthemum stunt viroid, Columnea latent viroid, Potato
spindle tuber viroid, Tomato chlorotic dwarf viroid, Tomato
apical stunt viroid

Arabis mosaic virus, Pepino mosaic virus, Tomato aspermy
virus, Tomato black ring virus, Tobacco streak virus, Tobacco
rattle virus, Tomato spotted wilt virus, Alfalfa mosaic virus
Clavibacter michiganensis subsp. michiganensis, Pseudomonas
corrugata, Pseudomonas syringae pv. tomato, Pseudomonas
viridiflava, Pseudomonas cichorii,

Didymella lycopersici, Verticillium albo-atrum, Fusarium

oxysporum f.sp. lycopersici Race 3

Quarantine pests associated with imported tomato seeds from the Republic of India

Viroid: 3 species

Virus: 8 species

Phytoplasma: 1
species

Bacteria: 3 species

Fungi: 2 species

Chrysanthemum stunt viroid, Potato spindle tuber viroid,

Tomato chlorotic dwarf viroid

Pepino mosaic virus, Alfalfa mosaic virus, Arabis mosaic virus,
Tobacco etch virus, Tobacco ringspot virus, Tobacco streak
virus, Tomato black ring virus, Tomato ringspot virus

Candidatus Phytoplasma solani

Clavibacter michiganensis subsp. michiganensis, Pseudomonas
corrugata, Pseudomonas syringae pv. tomato,

Didymella lycopersici, Verticillium albo-atrum
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Table 3 High risk of quarantine pests associated with tomato seed from the Netherlands and India

23

Science Name

Risk assessment for Quaranti

ne Pests

Pathogen Entry Establishment & Spread Economic Impact Risk of Over all
Viroids
Four Pospiviroid speices, It is seed-transmission, the Pospiviroid would have suitable Pospiviroid is expected to High
- Potato spindle tuber probability of association of hosts and climate to establish in cause economic impact.
viroid (PSTVd) pospiviroid with seeds at Thailand. Solanaceous crops are the | Pospiviroid could lower crop
- Tomato chlorotic dwarf origin and with the main host of pospiviroid large due to | yield and market value. It is
viroid (TCDVd) probability of transfer to a the presence of serious symptoms expected to indirect effect on
- Tomato apical stunt suitable host. Pospiviroids and outbreaks and other wild host industries producing and
viroid (TASVd) were intercepted from or weeds. Pospiviroids are commercializing seed for
- Columnea latent viroid commercial tomato seeds. transmitted in mechanical ways via planting.
(CLVd) contaminated hands, clothing,
insects (Bombus terrastris; Myzus
persicae), contaminated irrigation
water, pollen and seeds.
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

of virus with seeds at origin

that is artificially spread mainly through

mechanical means including

particularly when infected

yield, value and marketability
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and with the probability of
transfer to a suitable host.
PepMV was intercepted from

commercial tomato seeds.

contaminated tools, hands, clothing,
direct plant to plant contact, grafting,
cuttings, and seeds. The host range is
limited primarily to Solanaceous plants.
Experimentally, it has been transmitted
by contact with bumble bees. Several
Solanaceous weeds have been
experimentally shown to be hosts of

PepMV.

fruit are symptomatic. The
virus could negatively affect
home/gardening and
cultivation of tomato and

eggplant in particular.

Bacteria

Clavibacter michiganensis

subsp. michiganensis

It is seed-transmission (0.25-
100%) and the number of
Cmm cells can be up to 10
cfu per seed, the probability
of association of virus with
seeds at origin and with the
probability of transfer to a
suitable host. Cmm was
intercepted from commercial

tomato seeds and the rate

Tomato, the most important host of
Cmm is one of the major vegetable
crops in Thailand that is grown in all
areas of Thailand. Other natural hosts of
Cmm are pepper and some solanaceous
weeds. 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

The pathogen is considered
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.

High
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may depend on the seed lot,
the storage conditions and to
what extent deep-seated
infections are present in the

seed.

production sites, tomato volunteer
plants and infected soil and crop debiris,
in which Cmm can survive, are
recognised as a source of inoculum.
Cultivation practices including clipping
and pruning contribute considerably to
the rapid spread of the pathogen in a
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.

However, growers and the
seed industry are putting
considerable efforts into
preventing the introduction
and dissemination of Cmm.
Production systems involving
integral testing of tomato
seed and transplants using
validated protocols are used
by the tomato seed

companies and nurseries.




Table 4 Risk management options to reduce the introduction of quarantine pests of tomato

seeds from the Netherlands and India

Quarantine Pests

Risk management options

High Risk: Potato spindle tuber viroid,
Tomato chlorotic dwarf viroid, Tomato
apical stunt viroid, Columnea latent
viroid, Pepino mosaic virus, Clavibacter
michiganensis subsp. michiganensis,

Pseudomonas

- Pest free area or pest free place of
production or pest free production site or
- Seed testing with appropriate genetic
method such as RT-PCR or
- Combination of dry heat treatment
at 80 °C for 72 hrs and seed testing with

appropriate genetic method such as RT-PCR

Medium Risk: Pseudomonas corrugata ,
Pseudomonas syringae pv. tomato,
Pseudomonas viridiflava,
Chrysanthemum stunt viroid, Alfalfa
mosaic virus, Tobacco streak virus,
Tomato black ring virus, Tobacco
ringspot virus, Tomato ringspot virus,

Candidatus Phytoplasma solani

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

- Field inspection and laboratory testing

Low Risk: Pseudomonas cichorii,

Arabis mosaic virus, Tomato aspermy
virus, Tobacco rattle virus, Tomato
spotted wilt virus, Tomato etch virus,
Didymella lycopersici, Verticillium albo-
atrum, Fusarium oxysporum f.sp.

lycopersici Race 3

- Field inspection, cultural control and
- Seed treatment (Hot water at 50°C
for 25 min) or fungicidal seed treatment,

0.2% thiram (a.i.)
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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
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