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O6ecnevyeHue NPoOAOBONLCTBEHHOM
6e3onacHocTU

3HaunTe/IbHYIO A0/ B NPOAOBO/IbCTBEHHOM
o6ecneyeHU MHOTUX CTPaH UrPaeT UMMOoPT

NPOAYKTOB NUTaHUA.

MoctynneHmne MMNOPTHOM CENbCKOXO3AUCTBEHHOM
NPOAYKLUN CONMPAXKEHO C YIPO30ii BBO3a U
pacrnpocTpaHeHUsa Ha TEPPUTOPUM CTPaHbI
KapaHTUHHbIX Bpeauteneu, 6onesHen U COpPHbIX
pacTeHui, KOToOpble MOTyT HAHECTU OTPOMHbIN

3KOHOMUYECKUIA Bpea. @

YeTKan, 4yBCTBUTENIbHAA U CBOEBPEMEHHan
npeaoTBpaLLeHUA UX NPOHUKHOBEHUSA U
pacnpocTpaHeHUs Ha TeppUTopUmn N1o6oM CTpaHbI-
MMMNopTepa NPy OCYLECTB/IEHUU MEP NO BHELLHEMY
W BHYTPEHHEMY KapaHTUHY pacTeHUM ABNAETCH
Ba)XHOM 3aja4en.

Providing food security

* Food imports take a significant part in the

food supply of many countries.
The arrival of imported agricultural products

is associated with the risk of importation
and spread of quarantine pests, diseases

and weeds on the territory of the country
that may cause great economic damage.

|

Accurate, sensitive and timely diagnosis

of quarantine phytopathogens to prevent
their entry and spread within the territory of
any importing country in the implementation
of external and internal plant quarantine
measures is an important challenge.



Buabl 6onesHen
CeNbCKOXO03AMCTBEHHbIX KYNAbTYP U
ux s8036yaurenu

3abonesaHnA pacreHUM

UHPeKLUOHHbIe HenHdpeKUMOHHbIe

* BbiI3BaHbl * BbI3BaHbI
buoTnueckumm abunoruueckumu
dakTopamu dakTopamu

(naTtoreHamm)

Types of crop diseases
and their pathogens

Plant diseases

Infectious Non-infectious
* caused by

e causedb
y abiotic factors

biotic factors
(pathogens)




Yem onacHbl UHOEKUMOHHbIE OonesHun
pacTeHun?

O“'Eus Btk BOCMPUMMYMBAS KYNIbTYPA

ANALYT " -
s COOTHOWEHME Ha none pacTeHWH-X03REE W YCTOMYHBMX BHOOB

BO3BYOAMWTENb 3AB0/IEBAHWA

NaToOreéHHbIe DAKTEDHH,
EMPYCHI, rprbbl,
HEMAaTOObl, PACTEHHA-
NAPAIHTEI

NNoXoe Ka4YeCcTe0 NOYBLI,
136bIToOMHOE yBMaMHEHHE,
zabonayueaHue,
AKCTpeManbHbIE
TEeMNepaTypbi U T.0.

. [uarHoctuka MHPEKLLMOHHbIX bonesHei KynbTyp CNoXHee,
no CpaBHEHU C 6onesHamu, BbI3BaHHbIMM
abuoTtnueckumu pakTopamm.

. PacnpoctpaHeHue uHPeKUMoHHOW OonesHn pacreHui
npoucxogur boicTpo.

* PacnpocTpaHeHue BO3MOMXHO NpM Hanuuum BnaronpuATHbIX
YCNOBMM M pacTeHUid, BOCNPUMMUMBBLIX K Bo3byautenio
3abonesaHumA.

What are the dangers of
infectious plant diseases?

AR VTIL hest vs. non-host plant

CAUSATIVE AGENT

e.g., pathogen bacteria, \ poor soil quality, excessive
viruses, fungi, nematodes, moisture, waterlogging,
parasitic plants extreme temperatures, etc.

LT

Detection of infectious crop diseases is more
difficult than diseases caused by abiotic factors.

The spread of an infectious plant disease is rapid.

Spread is possible if there are favorable
conditions and plants are susceptible to the
pathogen.



Bo3byaurenu uHPEeKLUOHHbIX Causative agents of

6onesHeun infectious diseases
@ @ @ PacTteHus- Q@ @ @ @
baKkTtepuu Bacteria Parasitic
Bupycm Nnapa3nTtbl e o
lpu6b HemaToabl A Nematodes



MUP n ee mogudukauuu
PCR and its modifications
* [pamas (Direct PCR)
e C obpatHou TpaHcKpunuyuen OT-TMLP (RT-PCR)
 BnoxeHHana (NESTED PCR)
*  U3oTepmuyecKas nertnesaa amnandurkaumusa (LAMP PCR)
FLASHMLP (FLASH-PCR)
* [IUP B peanbHom BpemeHMu (Real time — RQ-PCR)
*  MvyastunpammepHas NUP (MULTIPLEX PCR, MULTIPRIMER PCR)
 Lindposan MNUP (DIGITAL PCR, dPCR)

Mpenmyuiectea — cneynudmrUHOCTb U BbICOKanA YyBCTBUTE/IbHOCTb, NO3SBO/IAIOLLME NMOCTaBUTb TOYHDIA
AWarHos npM MMUHMMaNbHbIX KOHLEeHTpauuax Bosbyguteneil, BOSMOMHOCTL TMPOBOAUTL
KONUYecTBeHHYIo oLeHKY npucyTcTemna dutonatoreHa B HeKotopbix moaudukaumsax MLP.

Advantages - specificity and high sensitivity, allowing accurate detection at minimal pathogen
concentrations, ability to quantify the presence of phyvtopathogen in some modifications of PCR.



Bupycokl U BUp | LiseTbl
Viruses and mmgs Chrysanthemum stem neerosis tospovirus - FIOWers
Tomato ringspot nepovirus N N 2
NacneHosble “ %% -
Iomato brown rugose fruit virus BN
| / Chrysanthemum stunt pospoviroid =—=) b
Ve - / Tomato yellow leaf curl begomoviris '

Flrup,l-lbie Hynapuuuu
Berry bushes

e JOmato spotted wilt virus 5 >
| Depino mosaic virus Potato black ringspot nepovirus
Kaprodens v B,
Andean potato latent tymovirus. _ Fotato, /’ B
\ S . og A S Raspberry ringspot nepovirus

Cherry rasp leaf cheravirus

v et bl e AR g P R A A P A A [ o

Potato spindle tuber viroid - ' Plum pox potyvirus KocrouKosble
/ Drupaceous
Andean potato mottle comovirus : P

Potato virus T Peach latent mosaic viroid /

Potato vellowing alfamovirus

Peach rosette mosaic e;govirus.

e g g e A e s



Bupyc mo3auku nenuHo (Pepino mosaic virus) PepMV

Pop Potexvirus cem Flexiviridae.

Bbicokaa KOHTarMosHocTb, cnocobeH nepepaBaTbeA
MexaHu4ecku (BoBpemsa yxoAHbIX paboT; pasnu4HbIMMU
BUAAMU HaACEKOMbBIX, B TOM 4YUCAe U ONbIUTENAMMU; OT
pacTeHMA K pacTeHUIO MPU UX COMNPUKOCHOBeHuu). B
MeHblUueid cTeneHM cnocobeH nepegasBaTbca 4Yepes
cemeHa.

DKOHOMMHYECKM 3Ha4YMMble pacTeHUA-XO3AeBa — TOMaThbl,
KapTtodens, 6aknarkaHbl U nenuHo (AbIHHaA rpywa wuam
chagKuii orypey).

The genome is a single-stranded RNA molecule.
Highly contagious, capable of mechanical
transmission (during cultivation; by various insect
species, including pollinators; from plant to plant
by contact). To a lesser extent, it can be
transmitted through seeds.

Economically important host plants are tomatoes,
potatoes, eggplants and pepino (melon pear or
sweet cucumber).



Ha cCeroaHALWHUN AEeHb
sadppeKTUBHOro cpeacrsa 6opbbbl ¢

MO3aMKOM MernuHO He CcyllecTByerT.
EAVWHCTBEHHbIMMU mepamu
NPoOTUB pacnpocTpaHeHUA 3Toro

3abonesaHun ABNAIOTCA
npodunakTmka 7
dUTOCAaHUTAPHDLIN KOHTPO/Ib
(vpeHTMPukauuna nartoreHa
BO3MOXKHa TO/NIbKO B

nabopatopHbIX ycnosuax)

To this day, there is no
effective means of
controlling pepino mosaic
virus. The only measures
against the spread of this
disease are prevention and

NNNNNNNNNNNN control
(pathogen identification is
only possible with laboratory
tests)




Bupyc mo3zauku nenuHo (Pepino mosaic virus) PepMV

BknoueH B EQUHBIA NepeyeHb KapaHTUHHbIX 00beKToB EBPasMMCKOro 3KOHOMMUYECKOro
COlO3a U peryiMpyembiX HeKapaHTUHHbIX BpeAHbiX opraHuamosB EBponeuckoro Coro3a
(Union regulated non-quarantine pests, RNQP).

Included in the Single list of quarantine objects of the Eurasian Economic Union and

Union regulated non-quarantine pests (RNQP)

H-I-lrl‘f'l.‘hl W BNPONAE

Andean potare latent ymoviris

AHanicEni naTCHTHIMI THMORAPYC

wapTodiens
: AHARBCKNA KOMOBUPYC KPANSITOCTH
Anddean potato moitle comovins 7 s ’ o p— s o
wipTodiein Viroses, viroids, virns-like diseases and phytoplasmas
- . Hepasupye pauimimaepn et IncTLen f
Cherry rasp leafl cheravirus .;Pﬂm“l“_ I g
e RNQPs or symptoms caused by RNQPs Plants for planting (genus or species) Threshald
Chrysanthemum siem necrosis ToenoRrpYe HEKpHEL NO0ETOR for the
faspovirtes KPIAHTEME vegetable
Chrysanthemum siund pospovirold  Bupoiu KEpaskopocTy XpHIianTes seed
concerned
Peach latent mosaic viraid Burpon marenTHON Moamkn nepoika
Pepine mosaic vinus [PE?:‘-T‘;'—'; Solanum [veopersicum L. 0%
SIS ¥4 E |
Peach raseite mosalc nepovirs Flenosupys poseToHOR MoaNEN
NEPCHE:
) . Potato spandle tuber viroud [PSTVDO0] Capsicim anrirtim L., Solamim 0%
FPeping mosaic virus Brpye MOTHEN BCNHHD : colt
Iveopersicum L.

Potate Mack ringspat nepovirys

Potate virus T

Henonnpye sepioil Koanuesod
NATHHCTOCTH KAPTOGHENS

Bupye T kaprodiens

https://www.egiskzr.by/doc/quarantine/!%20158%20%00%95%D0%B4.%D0%BF%D0%%B 5%

D1%80%D0%B5%D1 %8 7%D0%B5%D0%BD D1 %I CHI0%DMIARD0%NIEX20%D0%B2%20

HD1%30%D0%HBSHD0%NEA. %20%D0%ADNDD%NBS MO 1 %88, %20%E2 %84 %3606 208 %2 0%D0%

BE%D1%82%2025.01.2023%20%D0%92%D1%31%01%32%D1%83%D0%BFHD0%ER. 562026,

0OF 20722 ndf

https://eur-lex.europa.eu/eli/reg impl/2019/2072/oi




e

Jtanbl 0OHapyKeHuUA Stages of phytopathogen
dutonaroreHOB mMoneKkynapHo-  detection using molecular

reHeTUYeCKMMU MeTogamMu genetic methods
Npobonoarotoska; . . Sample preparation;
IKCcTpakuma HK; . Extraction of NA;
. O6HapyKeHue . Detection of
dutonartoreHos phytopathogens using

the selected molecular

BbIGpaHHbIM MOJIEKYNAPHO-
| genetic method.

reHeTu4YeCcKkMm metToaom.




NUP c obpaTHoM TpaHcKpunuueid Reverse transcription PCR

(OT-NUP, RT-PCR)
OT-NMUP wupoKo wucnonb3yerca ANA

BblAB/IEHUA BUPYCOB, FEHOM KOTOPbIX
npeacrasneH PHK

CyTb peakuumu — CUHTEe3
asyxuenoyeyHon [AHK Ha matpuuye

oaHouenouyeuHou PHK.
O6partHan TpaHcKpunTa3a (peseprasa)

RT-PCR is commonly used to detect viruses
with RNA in their genome

The aim of the reaction is the synthesis of
double-stranded DNA on a matrix of
single-stranded RNA.

Reverse transcriptase (revertase)

(RT-PCR)

Random decanucleotide primer
Cny4yanHbIn
NEKAHYKNEeoTH/HbIA Nnpaimep

3.TTTTTT 5"
E—

Desired RNA
Wcxomas PHK (Muwess)

2’ 3
AAAAAA
oo Synthesis of the first strand of cDNA
'-' . (heating to RM 40 °C)
Cunres nepeoil uenu kAHK

Cmecb pHT® .
dNTPs (warpes PC po 40 °C)

@ Peseprasa
Revertase

g ®
e QulIIIIL,

E'M 3'
AAAAAA

Harpesanue PC > 70 °C
Ocranoska cuutesa k[JHK

heating to RM > 70 °C

; W Stop cDNA synthesis
® LUTO3MH cytosine P Y

® IVAHWH ::::::: K[HK
@ AJEHWH <DNA )

Tampy  thymine
® VPALNN uracil

CranpaptHas NUP
(replaces thymine in RNA) PCR

(3amewLaet 8 PHK THMUH)
PN,




MNonumepasHan uenHaa peakuua
B pexxume peanbHoro spemenu (MLUP-PB)
Real-time polymerase chain reaction (Real-Time PCR)

Polymerase chain reaction
(PCR)

CACO:COr N .



NMUP c o6paTtHOU TpaHCKpUNUUEN

(OT-NUP, RT-PCR)

OrpaHuuYeHuA: depmeHT
TepmonabuneH (remnepatypa He
Bbiwe 42 °C), PHK o6pasyior
BTOPUUYHbIE CTPYKTYpPbl

NUcnonb3soBaHuUe
TepmocTtabunbHou noammepasbl C
nosmmepasHou 7

TPAHCKPUNTAa3HOW aKTUBHOCTbIO B
NPUCYTCTBMM MOHOB Mn2+.

Reverse transcription PCR
(RT-PCR)

Limitations: the enzyme is
thermolabile (temperature not
higher than 42 °C), RNA produces

secondary structures

Using thermostable polymerase with
polymerase and transcriptase
activity in the presence of Mn2+
ions.



THNA B obnactu
dUTOCaHUTAPHOMW 3KCNEPTU3bl

Technical regulatory legal acts

3akoH Pecnybnunku benapycob ot 25.12.2005 Ne 77-3
(pea. or 18.07.2016) «O KapaHTUHe U 3aLLUTe
pacTeHumn»

MocraHoBneHune MUHUCTEpPCTBA CE/IBCKOrO XO3AUCTBa U
npoaosonbcTeua Pecnybnmku benapycb or 28.12.2016
Ne 45 «UHcTpyKUMA 0 nopaaKe npoBeaeHUs
KapaHTUHHOW PUTOCAHUTAPHOM IKCNEPTUSDI
NOAKAaPaHTUHHOMN NPOAYKLUNY

NMocraHoBneHune MUHUCTEpPCTBA CE/IBCKOrO XO3AMUCTBa U
npogosonbcTeua Pecnybnmkmu benapycb ot 28 aekabps
2016 r. N2 45 «06 yTBepXAeHUN HEKOTOPbIX
HOPMaTUBHbIX NPaBOBbIX aKTOB B 06n1acTU KapaHTUHA
pacTeHumn»

NMocraHoBneHue Coseta MuHucrpos Pecnybnmku
Benapycek ot 30 urona 2010 r. N2 1140 «O HeKoTOpbIX
BOMpPOCaxX KapaHTUHA U 3aLUTbl pacTeHMUn»

PeweHune Coseta EBpasuickoin aKOHOMUYECKOMN
Komuccum ot 30 Hoabpsa 2016 r. Ne 157

in the phytosanitary

Inspection
Law of the Republic of Belarus of 25.12.2005 Ne
77-3 (ed. of 18.07.2016) "On quarantine and
plant protection”
Decree of the Ministry of Agriculture and Food
of the Republic of Belarus from 28.12.2016 Ne
45 "Instruction on the order of quarantine
phytosanitary inspection of regulated products”
Resolution of the Ministry of Agriculture and
Food of the Republic of Belarus of December 28,
2016 N2 45 "On approval of some normative
legal acts on plant quarantine”
Resolution of the Council of Ministers of the
Republic of Belarus of July 30, 2010 Ne 1140 "On
some issues of plant quarantine and protection”

Decision of the Council of the Eurasian Economic
Commission of November 30, 2016 Ne 157



Obnactb NnpuMmeHeHUA
The area of application

TEPMUHbI M ONpegeneHusa NOHATUIA B 06n1acTH KapaHTUHA pacTeHui
terms and definitions of concepts in the field of plant quarantine

noAKapaHTUHHaA NpoAyKuMA (NpoayKuua pacTUTe/bHOro
NPOUCXOXAEHUA, NECOMAaTEpPMabl, yNaKoBOYHbIE M KpeneXHble MaTepuansl 1 gp.)

regulated products (products of plant origin, timber, packing and fastening materials,
etc.)

HaceKoMbIX M Knewlei, obpasuybl NnogKapaHTMHHOW NpoayKuMK B cooTeeTcTBMM c 4.1,
a TaK»e Ha cpefCTEa ANA NPUBAEYEHUA U OT/I0BA HACEKOMbIX M KNeluei
insects and mites, samples of regulated products in accordance with 4.1 and also on
means for attracting and catching insects and mites

COpHble pacTeHUA U MX YacTH (cemeHa, N1oAblI UK CONOAUA), a TaKKe Ha obpasubl
nogKapaHTMHHOW NPoAYKLUMM B cooTBeTcTEMM € 4.1
weed plants and their parts (seeds, fruits or copepods), and also on samples of
regulated products according to 4.1

pacTteHua Kaptodena Solarium tuberosum Linnaeus
potato plants Solarium tuberosum Linnaeus

naofoBbie KOCTOYKOBbIE KyNbTYpbl poaa Prunus (aanee —
pacTeHuns)
stone fruit cultures of the genus Prunus (hereinafter - plants).

THNA
Technical regulatory legal acts

FOCT 20562-2013 KAPAHTUH PACTEHWI. Tepmutbl u
onpepeneHUa
GOST 20562-2013 PLANT QUARANTINE. Terms and definitions

rOCT 12430-2019 KAPAHTUH PACTEHUI. Metoapel u Hopmbi
otbopa 06pasyoB NnogKkapaHTMHHOMW NPOAYKLMK NpK
KapaHTUHHOM ¢puToCaHMTapHOM AoCcMOTpe U nabopaTopHbIX
uccnepoBaHUAX
GOST 12430-2019 PLANT QUARANTINE. Methods and standards
of sampling of regulated products at quarantine phytosanitary
inspection and laboratory tests

FOCT 28420—2022 KAPAHTUH PACTEHUM lNpasnna nogroToskm
nabopaTtopHbix Npob Npu sHTOMOIOrUYECKUX UCCNEef0BaHUAX
GOST 28420-2022 PLANT QUARANTINE Rules for preparation of

laboratory samples for entomological research

MOCT 34892-2022 KapaHTuH pacTteHuid. [lpasuna noarotosku

nabopatopHbix Nnpob npu repbonornyecknx nccnegosaHUAX

GOST 34892-2022 Plant quarantine. Rules for preparation of
laboratory samples for herbological tests

MOCT 33539-2015 KapaHtuH pacteHmid. MeTtogp! BbiABNEeHUA K
naeHTudMKaumum supyca T Kaptodens
GOST 33539-2015 Plant quarantine. Methods of detection and

identification of potato virus T

NOCT 33505-2015 KapaHTtuH pacteHuid. MeTtogbl BbIABNEHUA U
UAeHTUPUKaL MM NOTUBMPYCA LIAPKW C/IUB
GOST 33505-2015 Plant quarantine. Methods of detection and




C nepeuyHem 3aboneeaHMit pacTeHU MOMNKHO O3HaAaKOMMUTbCA MO
ccbinke: https://www.genbitgroup.com/ru/phytopathogens/

A list of plant diseases can be found at:
https://www.genbitgroup.com/ru/phytopathogens/
* EAuHbIA nepeyeHb KapaHTUHHbIX o6bektoe  EBpasuiickoro

IKOHOMMWYHECKOTIO COlo3a

Single list of quarantine objects of the Eurasian Economic Union

npn,qym.l,un (noakapaHTUHHBIX rpysnn,

e e s

KapaHTnHuumy meocaHHTapHnmy KDHTpDJ‘IHJ (Hapgsopy) Ha TamoXKeHHOM
rpaHuue TamMoXXeHHOro col3a U TaMOXEeHHOW TeppuTopun TaMoXKeHHOoro

COKO3a

Hepeqeuh noAKapaHTUHHOW

List of regulated products (regulated cargoes, regulated materials,
regulated goods), subject to quarantine phytosanitary inspection
(supervision) on customs border of the Customs Union and customs
territory of the Customs Union
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CraHnpapTtbl EBponeickoit u CpeauseMHOMOPCKOW OpraHu3ayMm No 3awure
pacreHuu (EOK3P)
Standards of the European and Mediterranean Plant Protection Organization

(EPPO)

e CEPYSERPD) etin (20130 3 (1), 94-304 SN CPSO-AC0E DOR 10 111 Wapp 13031
&g Evropaan and Madtertansan Plant Protection Qrganination PR T3
EPP Organisation Exsgsonna of Madisransnng por b Promcion des Planies
:-"E\-r K | Search by name or EPPO Code Zal ¥ iRy e
Glﬂhal advanded search,. Diagnostics
Dingnostic

Database

What is EPPO Glohal Database?

EPPD Global Database s maintained by the Secretasiat of the European and
Mediterranean Plant Protection Drganization (EPPO). The aim of the database is
to provide all pest EDI:'ZiﬁE information that has been produced or collected by
EPPD. The database contents are canstantly being updated by the EPPD
Secretarial.

Carrest centests:

D Basic information for more than 95 000 species o
forestry and plant protection: plants {cultivated and wild) and pests (including
pathogens and Invashve allen plants). For each species; sclentific names,
SYTIONYIMS, COMmIman names in different languages, taxonomic pasition, and
EPPO Codes are given,

erest to agriculture,

@ Detailed information for more than 1 800 pest species that are of regulatory
imterest (EPPO and EU Listed pests, a5 well as pests reguiated in other parts of
e WOIM:I.FDT each pesi: gl:'ﬂgli[.'lhiLi'. distribution (with a world ma :]:\. st
plants and categorization {quarantine status) are given.

n
© EPPO datashests and PRA reports.

@ EPPO Standards.

@ Pictures of plants and pests (more than 13 000,

@ Articlas of the EPPO Reporting Service (since 1974).

Hew te cite EPPO Global Database?
EPPO [2024) EFPO Global Database (avallable online). httpsy/igd.eppa.int

How to?

Request new EPPD Codes
- Submit photos (plants and pests)
= ise online tools (batch queries)
- Subscribe 1o EPPOD Hewslotters

Latest mews

EPPO Reporting Service no01 Is available.

Mew datasheets are available for:
Ageratina adenophora

- Altermanthers philoxersides

- Baccharis halimifolia
Citrus leprosis disease

- Clavibacter insidiomus

« Euwallacea fornicatus ss

- Microstegium vimineum

- Myriaphsd et aropdwd Lurm

« Hemaorimyza maculosa

- Parthenium hysterophorus

- Liriommyza byonlas
Lirlomyza huldobrensis

- Lirlommyza sativae

- Lirionyza trifol

Tomato mild mattbe virues

PM 7113 (1) Pepino mosaic virus

Specific scope

This dandard descrbes a diapnoatic prdocal For deloction
and idemificason of Pepine mokele s in all plant pams.
particalarly on lomato seeds”.

Specific approval and amendment
Appeoved in 101209

Introduction

Peping mossic virus (PepMV) was originally described
from peping | Sofanws ssetcaium) in Peru in 1980, Sance
1999, when PepMV  saned  isfecting  lomaso  crops
(Sodamom  Dwopersicam) an e Netherlands, UK and
Spain, the rped and worldwide spread of this virus 1o and
in B main productios secas of protecied (plass and plas-
lic howe) oesaloes Bas anscted considersble suenion
The coonomic umporance of PepMY for the wmato indos:
iry has been debated & ils sigificance seems o be deter
mined by the madkestelicy and ecoscemc value of smaller
and discoloured inmato fruits in & given market. Available
evidence suggests thal fruil yickls and frei quality losses
depend on the PepMY isodate present and on the envison-
mental comdsions prevailing dunng the growing seasom
Cumenily. four major gemolypes of strain groups sharing
somplite nuckootide sogeency idenlities. ranging from 78S
0 95% are distingeiched: Eoropean (EUL Pern, Ch and
USL EL is the PepMV genolype thai is gosctically maosi
sirnilar (%55 ) 80, bul Beclogically distimt from, the Peruvias
siraia groop and the wodominated snislly in Furopoas
iomaio crogs. Simce 2004, however, nolaties of siraim groep
EL soem 10 be peplacod by, andior 1o oggir mcremangly =
mixed infgetions with, wegin Chl in Eoiope. Ths ke
penolype. lird identified from (omato seeds originating from
Chile, 5 goactically wory distingt (705 ddentaly) from the
EU srain. lolates of strain group US] clearly differ pencti-
cally didesitics of TE-21%0 from EL, Pens and ChC hayve

USA and Eorope. Thewe have abso been reports om the
ecurriEos in Wmato of secombenant Pephdy solates which
haie chimetic pesemes shaissg aiiking nuckotide seoquence
ihotithes with isolatex of siram grosgs EU amd Chl
Alhough 3 wide ranpe of kal ieg mosaic, yellm anpulis
spits, blisensg, nemle heads) ssd fruit symploms (fnest
marbling or faming) has been sssociated with PepMV
imdections in wewiogs, there i currently o evidenoe fior a
casal pelationship hetween severe leaf andior Frui symp-
Doemes and & panicular genoiype of PepMY. However, there
i= & report suggesting thal mined infections by two peno
rypes (EU and Ch2) or the mfecton with o rocombsmess
PepMV lsolate can resull in more severe PepMY sympeoms
{Hanssen er @l 2008),

PepMV 5 very efficiently transmined by mechsics
means; ie. i harvesiing. prosing. and other culoorsl
practices lead o apid spread in protecied tomaio crops. In
adkBtion, bumblchoes have beon avsociated with PepV
irassmiion i glashouses. A low seed transmission rale
has been demonsiraied; however, available evidenoe sug
ety thal PephV does ned infect the embryo or endosperm
Bl conlssssales the wfod coul, Long distance speead of
PepMV is thosghi 10 be teough costaminated seeds o
indoviod Iransplasts

Like mowt other potevvanises, PephlV has a fusly aarmow
natwal bood mange thai appeans 10 be langely resiricied o
Sodanaveous. species. In adEion W lomata and the original
b, pepifie (5 mwncafem), nateral mfectoas by Pephdy
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