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Potato virus A(PVA) Potato virus M(PVM) Potato virus T(PVT)
Potato virus X(PVX) Potato virus S(PVS) wag Potato leaf roll virus(PLRV)
Survey and Identification of Potato Virus Diseases caused by
Potato virus A(PVA) Potato virus M(PVM) Potato virus T(PVT)
Potato virus X(PVX) Potato virus S(PVS) wag Potato leaf roll virus(PLRV)
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drauazifivsendusiudSessninafiounaiau 2554 Safeufuensuy 2556 nuUad
Ugnuoanumsnsluiiudl Sunewsiens W leeusins uazdunedunse Smadedl,
gLNoudviy Famdind1Une sunaulaonuardnanunTy JMIAAIN LALANLENLANIZDINTT
atnelsalhadifiennsluang Tusihu avihnsaseseuuasamaifadevidielasa PVA, PVX,
PVS uay PLRV #1833 GLIFT kit uay NCM-ELISA d@amidelada PVT wag PUM asiadae™s
indirect ELISA Tnensanlutiesufiifinis andrethersmuanunsszunsvadlsalasa PLRV Tu
fufiugniuiss sunelveusinis suneutiensuazsunedunse 2.1 3eddnl daudolia
PVT, PVM, PVS wag PVX lgjwumiizmmiuﬁﬁuﬁﬂgﬂﬁurﬂ%q
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Uagtudssimalnglaidennaslanisdasdunaledseme 1n153190901mun
fununmIeduf amnulasndidouyuduazdsundeunndudeiimunnisindrdud
SatuusazUsznasidudositeyadiuivinisiidaaudie fud eyaatiuayunisiasaen
asluiFesdoimusluusaziies lnslanizededadoyasudngiivuaznisiiasizsiniig
Avavesdngiie Aaggnuduventuundudesnisindunisnisiudlfiduedied  lu
szeziian 5 iuanyssmalnglddnsiitwisiugiundannniilas 8,000-12,000 fu
MnvareUsznag liun Ussinaseainside anigeiuing afeawaud (Hudu 1lesin
Uszinalngliauisandniiugiunfsliifismesonudeanisvesguan urainnis
tidiugandsssmaiidgmnisiadelifadiu Wunde Pvs Py PvY PLRV
“I8° 91NN1331891U904 Gray et.al. (2003) lavinisdisranasyseiliuauunsveslsa
Tusnsarn PVY Tusfasfurl3slu Maine and New Yoke. Tngdrsiauazifiufiegisennisly
AnaR1ndusTue s S1uu 1,330 Fu 910 90 Wrsu 300 Hegns iAvaINAuTiennsAnangns
FoLau wag 1,030 fegs duanduiig T uagihnisnsanaesuineiuLouddiuves
1a¥a 6 wila 1éun PVA PVS PVX PVY PVM uag PLRV dalulusunsunisadniiugiuses
lgvhnsasaaoulafaris 6 viin insglasadis 6 ofind Wudolfaiinwuiausluundsugn
fundsluanigoiing waannsdrsanuidnsdiatsvente PVY geftaaiinisidd
Vanefe 68% waz PVS 61% dau PVX fiifles 10% dvula¥adus fidesnin 1% wanis
dsilddfuuliinlndifestunisdrsnlul 2002 AnddnAnasanz (2531) 1dvianas
naaesdnuIAdsmeiiAntufutuddsiug Kennebec 91nnsidviansveaie PvY
waz PVX Mdulsalu 3 §ws1 fe 65% 41% uay 30% audifu wudriatun S Avls
Mndudulsnvedivuavesiudnasiidvinlnends 30 ndu Turaedvufifuldangy
Unffimidnlasiadedu 70 nfu winandelassaumuimdndudulsaaslddminios
nilaidulsn Uszanm 9.67% iilelinszvidiavnisadalufianuuansianieada us
A wvesiugildandulsiidulsadvuialugniy

Tunnetagduiivssmalnedesdaiiudainuseimaniieg Wanduwaumnnnd e
Sududoassiuiunsdin sudauiinunuuasndoyaventohdalnsans PVS PuX
way PLRV Whfuilagiiu 1udelafadis 3 slnidsnsiivsngegluumasugnuesdseimalne
vdeld yvnusngirdsalimuinfeglulsemalnednias duindudeyaildulsslevd
flazthanudatsendly IPPC Tndawmdrilalldfoglussmalnelasiudiie wazdaqou
Imeluanundsgniunfsedineuds annsiteddedmualiiinisindolfautu

WanuglaliiAy 0.1% wasdie3yn13Ainfivlin15n5I9aeU0E 19 I9INTITWI IR UGH
o ¥ = = U d’f a v gj o Y v
Undunfinunng Uaoalsalifauiniu asfuasane(2551) daunisd1sialilaveyaues
= 7] a & < 6 v o = [ Y Y (Y o EY ]

wena 3 yiladavilulstlevdlunsdaviniedulddeya Tunsdnvisetednginy (Pest
list) waz uAT12siAIEBS (Pest Risk Analysis) lafavesdunss waziludeyalunis
Josiumdaienisudniiuguasnidolifa
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1. iusegnslusiunde Wieldlunisastaseunazsuunisalafavassiulafitinanie

1754 Potato virus A (PVA) Potato virus M (PVM) Potato virus T (PVT)

Potato virus X (PVX) Potato virus S (PVS) wag Potato leaf roll virus (PLRV)

danazifusegonisludwesiudisanunasugniuniwesnuasnslag

Aushegsluanulasgnildmiufiniduasulasiiliviusindnlulszmalnevie
Fulfiewosfugniunss  Tdménmsifiunuy  erid  pattern  (Canada/USA  PVY-n
Management plan) ﬁmﬂ%’@jmLﬁ"ué’haEJ'NTLJLLUaﬂﬂqﬂﬁuw%ﬁﬁm%’umawwL%@h%’a PVA
PVM PVT PVS PVX waz PLRV asifiutanizinegnsiinansonnisfiasdeindulse Taons
udrsalundasndudulsefidennsasuazoinisluthuseditinanide PVS, PVX uas
PLRV N13tiunuy grid pattern aziiuugus U guadsusaeauaiwdaduiull 10 uoo
W39 10 W5 Huduaaf 10 waz 11 LABAUADALAIUIIUNERIIUDT VULAUAINTE
mmﬁﬁmaaaﬂlﬂiu%’aﬁmaaLLmﬁ 9,10, 11 waz 12 Wndu 4 wey Wewdsarouadfiiu
Fuluinmdhveuadeldldiiudiiy wuruwnandulusn 10 war wudhseninauand
20 waz 21 wiugld 8n 4 waafie 19, 20, 21 uaz 22 JuAudugud U AUy
pasaulas nsiiudegadenifuiiionnisamnuiaiinuseninsnisdsnn wndennis
dnannrauvadliiulneiusser 3 wasde 1 du Tuwanfpurutednewazein e
oslusrainanidelfalanansvinsndudoasulfun  dweinislushusefidain
Gi'fmf\]uasﬂuéfud%ﬁmmﬂﬁ?a PLRV tivludnuwaziaeniuluang

2. 715929UUNA875 Nitrocellulose membrane-Enzyme-linked immuno sorbent

assay (NCM-ELISA)

heneghdlufiviidesmsnsaaeuldlugsmatadin fiu Extraction buffer (0.02 M Tris,
0.2 M NaNs, 0.2% Na,SOs, pH 7.5) Tusnsidau (Quiy - Gviwes = 1:5) uaruadiegsln
avLun VTWmi’JNgULLUUGUENLLcJu Nitrocellulose membrane (NCM) vu1@ 0.45 um %Un
High bone N+ fhensiidurensne@maen @un 1X1 mMaeuRuns) Hipsesmuned
Moy NCM Thvheifieiosddumegnenn 1 fsiegegaying thusiu NCM
WSpufuenTEAunIonUes 1 Aidalrdvuaneniuuty NCM el TBS (0.02M Tris, 0.5
M NaCl, pH 7.5) Uszana 5 unit wdmntufivuiunssanenseues 1 Susmioufuusiy

NCM 7wl idaeiu mMasuuliunszaensotudulninuinaziivuntvegnin Tngld pasteur
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pipette Tiaver3audu NCM Tuuufnfunsyaunses Tnmsneasegraiduiio 1 ven
vidoUszana 20-25 lalasdng aslutesmsrsuuusu NCM asguuuuiingly dlevensnetng
S udafuuiy NCM 0an3na19uUnIsawarenisliuseanm 10-20 wndl Wiunudegied
Wi wtaslundesdndeuiifl blocking buffer (2% non fat milk Tu TBS pH 7.5) ag 10
fiadans + 0.8 faddns V8 25% titonx100 w1 F2las Ngaumniivies vide Uszanas 27-
30°C IWINTUW blocking buffer oon ladunauuas 1gG vas PVA PVM PVT PVX PVS
uaz PLRV flazanwaglu blocking buffer Insl Tudhan 1:500 wdusiu NCM uiduna 1
Flaa flonmndivios vio Ussanas 27-30°C wéi3sdrausu NCM #ae TBS-Tween 3 a3aq as
3 U7 WdIUNEL Goat anti-rabbit conjugated Alkaline phosphatase (SIGMA A7778) fide
91adu 1:3000 luasazany blocking buffer $1uau 10 faddns VuUFATeMonmgiivies 1
Falaa §reoendae TBS Tween 3 ASe a 3 unil wdundunay substrate (axany 0.25%
AS-MX 771 1 faddns Tu 5 edans ve9 0.2 M Tris HCL, pH 8.2 uazazalsans Fast red
TR-salt (FR-TR) Tu 6 fadans 989 0.2 M Tris HCL, pH 8.2 a2 Sy udamasly
nADILTLKY NCM 1uguu19) sequavesufiizen Ussana 5-30 uil WeifnufAzewiuduam
Faauudan substrate oon waaminduaIMY iiardunsdauagngaufizen
3. N13792997uUN 18T Indirect ELISA

Sunniluuzdeiifionislussiidulsauaslunsdounfiunuslu coating buffer Tusms 1
nsu : 5, 10, 15 fedans ‘waammmwmaﬂwamaﬂﬂmmaw (microplate) 100 Tulpsans/
GH ‘Uam 37 pernaldua Wiy 12 4l LmehﬂﬂiLwawmaNmsJ phosphate buffer
saline 71 tween 20 mamg (PBS-Tween 20) 3 ﬂ'iﬁs] Az 3 WM NYOALDURTIUAINNIGIANY
Lﬁamﬂ%’jaﬁ 5 fidosly conjugate buffer 1:100 Usums 100 laﬂmém/'wqu Uufi 37 a9
wandea w1 Falus Srelilasmansae PBS Tween 20 91U 3 A% av 3 Wil wdmeen
Goat-Anti Rabbit 80151 1:2,000 Tu conjugate buffer 100 lulasans/mau Uil 37 esrnwaided
w1 9l hinavandneen 3 addlu PBS-Tween 20 udmeon p-nitrophenyl phosphatase
substrate (5 Ta@n3Y/ substrate buffer 10 fiadans) viauay 100 WlATEAT Wava N
\F30381uBla (ELISA Readen) Tngldinansiin polysorp microplate U84 Nunc
nauazaaudl

sppa Sufeunanau 2550 Augnifioutueisy 2556
anwdl  esUfiRnisnguannlafainen nguidelsail
drinideiauinisosndi nsudvIMsinyns 9N NN,

NALAZIATAUNANTNAADY

1. \iusegnsludueds Wweldlunisasisdeunazsuunlsaladavesiunsefitinande
1254 Potato virus A (PVA) Potato virus M (PVM) Potato virus T (PVT)
Potato virus X (PVX) Potato virus S (PVS) wag Potato leaf roll virus (PLRV)
mséhﬁm,t,azLﬁuéw“aasmaflmﬂwiwuaqﬁm%'hmmLanUQﬂﬁumLﬂwmﬂﬂu 9.Uile18
9.819 9.198U51n19 8.duns1e . Fedlud 8.udnu 2.81U19 .ulden o.auNsE .00 Tul
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2554 I#egaannn 700 frege Wl 2555 Iddsauanfuiegdlududdsluiiui o lve
U513 0.u3i079 0,619 0.8un31e 2.1 Teslnal wag o.nunse 2.01n Tifregatavne 700
foge  wazlul 2556 ledrsranaziiufediiennisludnwesiiuniiainuuasgnues
nwnInsly o.ulo1g 8.6 8.lveusns o.dunsie 2.Beslval o.udvin 2.8 e.uslden
o.wunsy 2.0 Idiegeionun 630 feg1e Famsdrrauazsuundesihimssusdoys
uwidsgniusfareudutuneunsn dewinisesndsianasifusaurniiesteiunl$sluus
azLma'wqﬂmaaLﬂwmsﬂsLﬁaﬁfléﬁ";ashﬂuﬁwl%"aﬁ?uﬂé’mmmaiuﬁawﬁﬁ’ami el du
foyavoute PVA PVM PVT PVX PVS uag PLRV finawuluusiasunasgn

30 1630

AN 1 ANEULeINITANUDNTe TaUUluTurS

2. A52991UUNA875 Nitrocellulose membrane-Enzyme-linked immuno sorbent
assay (NCM-ELISA)

Mndegaian 700 fegns uituitugnifuifsweanunansly oshe a.3edml o
¥edns 2.61019 enunszuaze.wiaen Swiamn Tngldihiognannsaidatenidelaa
PVA PVX PVS PLRV a2¢35 GLIFT kit waz NCM-ELISA LLaSGﬁ’Jﬁ]aﬁﬁ]ﬁ’HMWL‘%@ PVT wag PVYM
#1033 ELISA 91ndnegavianuanuimanisasaadidlinuielada PVA PYM PVT PVX PVS
uay PLRV szunalufiuiivgniunSsdianam danlul) 2555 wuseddlusustisluiud o lue
U515 e.usleons e o.dunsie a.3uslml way eunse 9.0 vavaa 700 §aena
(utafeungednieu 2555 - Surau 2556) Taglddausniangiifiennisadielsal¥aunsh
M9ATIRADUY NCM-ELISA uag ELISA Tutfesufidinis viinisamanida PVA PVM PVT
PVX PVS PLRV nuiola¥a PLRV Imawuiuﬁuﬁﬂgﬂﬁuw%"aé’ﬁLﬂ@lﬂtj&l‘diﬂmi gILNBlUDEUAY
sunedunsne deddml waglul 2556 Aufedslusiundsluitud euiens o olve
Us1ms o.dunse 2.3l o.udvy 2.81U 0.uslden o.nUNSE 9.910 Haviua 630 §a0g
Igdausnanziiflonnsednslsaladauvinisnsiageusis NCM-ELISA way  ELISA lu
#osUFtiRng ¥hnisnsaamudie PVA PYM PVT PVX PVS PLRV wuielafa PLRV Tuflufiugn
furgssnneleusims sunoutens v.3edlml uavwuste PVA wag PLRV lufiuiisune
funse 2.15e9luy
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AN 2 HAN1IRTIVENBAULINTANRUTBTAaUULUITUNSIA835 NCM-ELISA

d3UNANINARRILATALULLN

mansaouitetneiomn (Ul 2554-2556) vilsmsuindaiidelada PVA uaz PLRV
spvnluiuiiugnifunss o.dunse ewiens olweusinig a.dedn Fadednamdudude
h3afiddnydoniafidhatetund dnvarennisvendelida PLRY fiwudiiluudasie lusen
fhuse lufifudosdn sunvedudn fuuessunsu way PVA tu Snwasiinuluutasio Tusa
vieluenafidindesdn 1o PVA uay PLRV annsafelufuiiiusly dufudethiugiidulsa
lugnasidausgannivhlinandnanas  dadoiliaunsanievonlsalaitduda  wiannan
anenenldlnemdsseunuy persistant Tudunsidishiudiudsady Weli¥a PVA waw PLRY
annsafadunfuiiuglalifu ¢ wWesidud numilRsniliinmmamude PVA uas
PLRV Tuutasgniundmonnunansey mnnsiidelifasiatidievenlsalddemassouril
Aamsssuauazdasenandnduids  sedaiidelatavindussulundasgniuasausae
W& WU PVY axBadenanssnuronandnvosiudianduetienn damdiolada PUM PVT PVX uay
PVs dalinumsszuiauaranuamansianide hialufiufuvdsugniudfeiy silineudeya
voudolidluaniunisailigtuende PVA PYM PVT PVX PVS uay PLRV Tuiiufiugniusis
vounwmsnslulsuinalne  Fwdadedud,  Smiadmuuasdoiamn)  Seduaindeyanms
Anmstdadussloviediann  amsathdeyadinaumanasnissunmstndudasiiouas
mMnTeianudswesdngiv  uazdianmnsmideyadsnanunldlunisusulsetevluuay
fofmualumsmanesmaniseynnemitdiusiufinusemaiag Wit
anmnsnthdeyadlunawulumsmauuamenistestu  iemsndniiiusiunfsasnidolata
PVA PVM PVT PVX PVS uaz PLRV waznsiuamsnismunslsaluutasgnsiuesasely
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@M U99 NaNaRLUNSINARAINNITIUNINaNYBTE PVY wag PVX.

F189URANUATEY 2531 nodlsAlvLarIATIINGT NTUIVINITNYAT
NIENTINNYATUATANTAL. i1 12-16.
a3fl AsRuzdans AvBand walnana 3¥and aagdilw twan dufndy Yiewssu
warnfived. 2551, TeuNanuIdeiFoadu: 1asan1snsaam PVY strain uazg
Uspidiunnudemereskananiiul$inids Py ludsamalne. nsuieinis
NYAT. 42 9.

Gray, S., K. Perry and P. Baldauf. 2003. Report of 2003 Research activities funded
by the Maine Potato Board.
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