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AHHOTALIUA

Phytophthora — 3To Tpubomomo6HbIE OPTraHM3-
MBI, OTHOCSIIVECS K 00MUIleTaM. BUIbl JaHHOTO posa
BBI3BIBAIOT 3ab0jieBaHUS, NPUBOAAIINE K DKOHO-
MUYECKUM ITOTEPSIM U OKa3bIBAIOIIME DKOJIOTUUECKOE
BO3JelicTBUE B MUTOMHMKAX, JieCaXx U MPUPOJ-
HBIX 9KOCHCTeMaX. Poji BKJIFOUaeT MHOTO BUIOB, KOTO-
pble BBI3BIBAIOT KOPHEBBIE W TIPUKOPHEBBIE T'HUJIH,
YBSIaHUE, 0KOTH JINCThEB U CTEOIEH, I3BbI, 1 OTMUPA-
HUe cTebJiel, YTO MPUBOAUT K DKOHOMUYECKUM II0-
CJIEICTBUAM I10 BceMy Mupy. HekoTopble BUbI ABJIs-
I0TCSI OCOOEHHO Pa3pyIIUTENbHBIMU (DUTOIIATOTEeHA-
MU U MO3TOMY BKJIIOUEHBI B KapPaHTUHHBIE TIEPEYHU
Pa3JIMUYHBIX CTPaH. B cTaThbe NpeACTaBIeH KPaTKUUN
0630p mHpOPMAIIMKU O KAPAHTUHHBIX BUAAX pPOJa
Phytophthora, accCOIIMUPOBAHHBIX C JPEBECHBIMU, KyC-
TAPHUKOBBIMU M JE€KOPATUMBHBIMU PACTEHUAMU.
[IpyBeeHbl BUIbI JAaHHOTO POZA, PETYJIUPYEMbBIE B
PaBJIMYHBIX CTPaHaX MUPa. JJaHO OTIMCaHKe PACTEHM -
X035€B U MOPGOJOTUYECKUX ITPU3HAKOB IJis BO30Y-
nuTenaen GuTodTOpPo3a MEeKOPATUBHBIX M KyCTapHU-
KOBBIX pacTeHuul Phytophthora kernoviae Brasier,
Beales & S.A. Kirk, Phytophthora ramorum Werres, De
Cock & Man in't Veld u Bo36ymuTensa dutodToposa
osibxu Phytophthora alni Brasier & S.A. Kirk. OnucaHo
pacmpocTpaHeHVe JAaHHBIX MTATOTEHOB B MHUpE, a
Tak)Xe UX QUTOCAHUTAPHBIN CTATYC U BPEJIOHOCHOCTD.
[TpuBeJieHbI WIIOCTPALIUY CUMIITOMOB U OCHOBHBIX
MOpq)O.HOI‘I/I"IeCKI/IX JAUAarHOCTUYECKUX IIPHM3HAKOB.

Knrouesvte cnosa. PutodTopos, ApeBecHbIe
pacTeHus, JeKOpPaTUBHBIE PACTeHUS, AUATHOCTUKA,
KapaHTUHHBIYN Bum, Phytophthora.
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ABSTRACT

Phytophthora are fungi-like organisms belonging
to the oomycetes. Species of this genus cause diseases
that lead to economic losses and have ecological
impacts in nurseries, forests, and natural ecosystems.
The genus includes a lot of species that cause root and
basal rots, wilting, leaf and stem blight, cankers, and
stem dieback, leading to economic consequences
worldwide. Some species are particularly harmful
plant pathogens and are therefore included in quaran-
tine lists of various countries. This article provides a
brief overview of quarantine species of the genus
Phytophthora associated with trees, shrubs, and
ornamental plants. Species of this genus regulated in
various countries are listed. It gives a description of the
host plants and morphological characters of the
pathogens that cause late blight of ornamental plants
and shrubs — Phytophthora kernoviae Brasier, Beales &
S.A. Kirk, Phytophthora ramorum Werres, De Cock &
Man in't Veld, as well as Phytophthora alni Brasier & S.A.
Kirk. The global distribution of these pathogens, as well
as their phytosanitary status and harmfulness, is
described. Illustrations of symptoms and key morpho-
logical diagnostic characters are provided.

Key words. Late blight, trees, ornamental plants,
diagnostics, quarantine species, Phytophthora.
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BBEJEHUE

hytophthora — 3TO POJI, OTHOCSIIMUCS K
ooMuIleTaMm, QUJIOTEHETUUECKOH
TPYIIIe SYKapUOT, ITOX0XKUX Ha TPUOBHL.
Pop, Phytophthora 6oJjiee TECHO CBsI3aH
¢ 6ypbIMU ¥ JUATOMOBBIMH BOJIOPOC-
JIIMH, YeM C HAaCTOAIUMU I'PrubaMu, 1
TT03TOMY ObLI TTOMEIIEH B TTOIIIAPCTBO
Heterokonta, uau Stramenopiles.
MHOrYe TeTEePOKOHTHI SIBJISIOTCS OJHOKJIETOUHBIMU
JKTYTUKOHOCIIAMU, @ HEKOTOPbIe, BKJOUAs
Phytophthora, SBISIOTCS MHOTOKJETOYHBIMU CO
JKTYTUKOHOCHOU OJTHOKJIETOUHOM CTaiuel B )KMU3HEH-
HOM IIMKJie, Ha3blBaeMOU 300cmopoii. HasBaHue
reTepOKOHT OTHOCHUTCS K XapaKTepHOU ¢dopme
3o00cmop ¢ aupepeHMPOBAHHBIMU XI'YTUKAMU,
OJIHUM TJIQJIKUM M OJHUM TMOKPBITHIM TPeXpasieiib-
HBIMHU IIeTUHKaAMMA.

[Tomo6HO rpubaM, OOMUIIETHI — 9TO HUTEBUHEIE
MUKPOCKOIIMYECKNEe OPraHm3Mbl, KOTOPhIE Pa3sMHO-
JKQI0TCS KaK TTOJIOBBIM, TaK M 6GECIIOJIbIM MYTEM U
[IOTJIOIAI0T MUTATEJIbHbIE BEUeCTBA U3 CBOErOo
cybcTpaTa Kak carpouTe! 160 mapasuTbl. OoMuile-
Thl OTJIMYAIOTCS OT I'PUOOB TEM, UTO UX KJIETOUYHBIE
CTEHKU COCTOST U3 LIeJIII0JIO3bI 1 6eTa-TJII0KAHOB, a He
13 XUTHHA, TU(BI He UMEIOT IIOIIePEeYHbIX IIePEeropo-
ok (cemT), a UX >XM3HEHHBIN IIUKJ B OCHOBHOM
IOUIJIONAHBIN, a He rarjION HbIH.

MHorue InpencTtaBuTenau poma Phytophthora
BBI3BIBAIOT 3a00JieBaHUS, OKa3bIBaloIIVe HKOHOMMU-
YeCcKoe 1 SKOJIOTUYECKOe BO3IeMCTBYE B MTUTOMHUKAX,
CaZloOBOJICTBE, JiecaX M IMPUPOIHBIX BKOCHCTEMAaX, U
MHOTYE U3 HUX BbI3bIBAIOT 06€CTIOKOEHHOCTD I10 BCEMY
Mmupy. Phytophthora ctana omHuUM U3 HauboJee
U3YYEHHBIX POZOB (PUTOTIATOTEHOB. POJ BKJIIOUAET
MHOTO BU/OB, KOTOPble BBI3BIBAKT KOPHEBBIE,
KOPOHKOBbIEe Y BOPOTHUKOBBIE THUJIU, YBSILaHUE,
0XKOTU JIUCTbEB U cTebJiel, THUIU IIJION0B U KITyOHEH,
sI3BBI, KPOBOTOYAIIME I3BBI M OTMUPAHUE CTEBIIEH, UTO
MPUBOAUT K DSKOHOMUYECKUM IOCIENCTBUAM [JIs
CeJIbCKOX03SIUCTBEHHBIX KYJIBTYDP, JEKOPATUBHBIX
pacTeHUN U JIECHBIX DKOCHUCTEM II0 BCEMY MUDY.
HeKoTopble BUBI SIBJISIIOTCS 0COGEHHO Pa3PyIINTEb-
HBIMM (UTOIIATOTEHaMU, KOTOPblE OKa3bIBAIOT
3HAUMTEJIbHOE BJIUSHUE Ha CEJIbCKOE X03IUCTBO MUJIN
MIPUPOAHBIE DKOCUCTEMBI U TIO3TOMY BKJIFOUEHBI B
KapaHTUHHBIE [IEPEYHY PAa3INYHbIX CTPaH (CM. a6 1).

VipenTtuduranus Bo3bynuteneit GuTodTopo30B
KJIaCCUYEeCKUMU METOLAaMU TPOBOJUTCS 110 KOMIIJIEK-
Cy TIPU3HAKOB, BKJOUYAIOIIUX CUMIITOMBI 3aboJieBa-
HUs, XapaKTep KOJOHWM Ha MUTATEJNbHbIX CPeJax u
mopdosornveckue npusHaky (Cypuna, 2024).

B EQuHBIN MepedyeHb KapaHTUHHBIX 0GBEKTOB
EBpasuiicKoro SKOHOMUWUYECKOTO COH03a B CIUCOK I
«KapaHTUHHBIE BPEHbIE OPTraHU3MBI, OTCYTCTBYIO-
1ve Ha TeppuTopuu EBpasmiickoro SKOHOMUYECKOTO
CcOo3a» BXOAAT TPU BUZA, aCCOL[MMPOBAaHHBIE C
IPEBECHBIMU U KYCTAPHUKOBBIMU PACTEHUSIMU
Phytophthora kernoviae Brasier, Beales & S.A. Kirk,
Phytophthora ramorum Werres, De Cock & Man in't Veld
u Phytophthora alniBrasier & S.A. Kirk.

MATEPUAJIBIMMETO/bI

CraTbd OCHOBaHa Ha aHaJu3e JIUTEPATYPHBIX
VCTOYHHMKOB, YKa3aHHBIX BOCHOBHOM pa3JeJie.

INTRODUCTION

hytophthora is a genus belonging to the

Oomyecetes, a phylogenetic group of fungi-

like eukaryotes. The genus Phytophthora is

more closely related to brown algae and

diatoms than to true fungi and has there-
fore been placed in the subkingdom Heterokonta or
Stramenopiles. Many heterokonts are unicellular
flagellates, and some, including Phytophthora, are
multicellular with a flagellated, unicellular stage in the
life cycle called azoospore. The name heterokont refers
to the characteristic shape of the zoospore, with
differentiated flagella, one smooth and one covered
with tripartite setae.

Like fungi, oomycetes are filamentous micro-
scopic organisms that reproduce both sexually and
asexually and absorb nutrients from their substrate as
saprophytes or parasites. Oomycetes differ from fungi
in that their cell walls are composed of cellulose and
beta-glucans rather than chitin, their hyphae lack
transverse septa, and their life cycle is primarily
diploid rather than haploid.

Many members of the genus Phytophthora cause
diseases with economic and ecological impacts in
nurseries, horticulture, forests, and natural ecosys-
tems, and many are of concern worldwide. Phytoph-
thora has become one of the most studied genera of
plant pathogens. The genus includes many species that
cause root, crown, and collar rots, wilt, leaf and stem
blight, fruit and tuber rots, cankers, bleeding cankers,
and stem dieback, resulting in economic conse-
quences foragricultural crops, ornamentals, and forest
ecosystems worldwide. Some species are particularly
harmful plant pathogens that have a significant impact
on agriculture or natural ecosystems and are therefore
included in quarantine lists of different countries
(Table1).

Identification of late blight pathogens using
classical methods is carried out based on a set of
characters including: disease symptoms, the nature of
colonies on nutrient media, and morphological
characters (Surina, 2024).

The Common List of Quarantine Pests of the
Eurasian Economic Union, List I “Quarantine Pests
Absent on the Territory of the Eurasian Economic
Union,” includes three species associated with trees
and shrubs Phytophthora kernoviae Brasier, Beales &
S.A. Kirk, Phytophthora ramorum Werres, De Cock &
Manin't Veld u Phytophthora alniBrasier & S.A. Kirk.

MATERIALSAND METHODS

This article is based on the analysis of the litera-
ture cited in the main section.

For each species described, the following are
provided: primary host plants, distribution,
phytosanitary status, harmfulness, pathways, symp-
toms, and morphological characters.
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Ta6. 1. Buasl poaa Phytophthora, peryiupyeMbie pa3JuUHbIMU CTPAHAMHU
Table 1. Species of the genus Phytophthora regulated as quarantine organisms in different

countries

Bup,
Species

PacTeHHe-X03AuH
Host Plant

Craryc
Status

Phytophthora austrocedri
Gresl. & E.M. Hansen (2007)

Austrocedrus chilensis, Callitropsis
nootkatensis, Chamaecyparis lawsoniana,
Juniperus communis, Juniperus horizontalis,
Cupressus sempervirens, Fitzroya
cupressoides, Pilgerodendron uviferum

Besmko6putanusa PHKO 2020
UK, regulated non-quarantine pest (RNQP)
2020

Phytophthora xalni Brasier &
S.A. Kirk (2004)

Alnus glutinosa u npyrue Buasbl Alnus,
BKJIIOUad A. incana u A. cordata, A. viridis
Alnus glutinosa and other Alnus species,
including A. incana, A. cordata, A. viridis

EA3CA12016
EAEU A1 2016

Phytophthora hoehmeriae

Citrus spp. (Rutaceae) u gpyrue

Mapoxko KO 2018, AprenTuna Al 2019,

Sawada (1927) cemelMcTBa YpyrBaii A1 1995, COSAVE A2 2021
Citrus spp. (Rutaceae) and other families Morocco QP 2018, Argentina A1 2019,
Uruguay Al 1995, COSAVE A2 2021
Phytophthora cactorum 154 poga B 54 cemeiicTBax Erunet PHKO 2018, lliseitnapusa PHKO

(Lebert & Cohn) J. Schrot.
(1886)

Phytophthora cactorum (Lebert
& Cohn) J. Schrot. (1886)

154 genera in 54 families

2019, Besmmko6putanus PHKO 2020, EC
PHKO 2019

Egypt RNQP 2018, Switzerland RNQP 2019,
UK RNQP 2020, EU RNQP 2019

Phytophthora capsici Leonian
(1922)

Phytophthora capsici Leonian
(1922)

51 poz B 28 cemeiicTBax
51 genera in 28 families

Mekcuka KO 2018, Baxpeiin A2 2003,
IAPSC A1 1989

Mexico QP 2018, Bahrain A2 2003, IAPSC Al
1989

Phytophthora cinnamomi
Rands (1922)

266 poioB B 90 ceMeiicTBax, B OCHOBHOM
JINCTBEHHBIE JePeBba

266 genera in 90 families, mostly deciduous
trees

Mapoxkko KO 2018, Tynuc KO 2012,
Mekcuka KO 2018, Baxpeiin A1 2003,
Hpan Al 2018, N3pauiab KO 2009,
IBeiinapus PHK02019,
Besmmko6putanusa PHKO 2020

EU PHKO 2019

Morocco QP 2018, Tunisia QP 2012, Mexico
QP 2018, Bahrain A1 2003, Iran A1 2018,
Israel QP 2009, Switzerland RNQP 2019, UK
RNQP 2020

EU RNQP 2019

Phytophthora citricola
Sawada (1927)

75 ponos B 38 ceMeiicTBax
75 genera in 38 families

Eruner PHKO 2018
Egypt RNQP 2018

Phytophthora citrophthora
(R.E.Sm. & E.H. Sm.)
Leonian (1925)

88 posioB B 51 cemeiicTBe
88 genera in 51 families

Erunet PHKO 2018, lliBeitunapusa PHKO
2019, Beaxuko6putauus PHKO 2020, EU
PHKO 2019

Egypt RNQP 2018, Switzerland RNQP 2019,
UK RNQP 2020, EU RNQP 2019

Phytophthora cryptogea
Pethybr. & Laff. (1919)

141 pop B 49 ceMeiicTBax
141 genera in 49 families

Mexkcuka KO 2018, llIBeiinapusa HKO
2019, Beaxuko6putanus HKO 2020, EU
PHKO 2019

Mexico QO 2018, Switzerland NQP 2019, UK
NQP 2020, EU RNQO 2019

Phytophthora xcambivora
(Petri) Buisman (1927)

30 pozoB B 19 cemeiicTBax, BKJIOUAas
Castanea (kamrTaHoBble, Fagaceae)

30 genera in 19 families, including Castanea
(Fagaceae)

Yuu Al 2019, KuTaii KO 2021,
IIBeiinapusa PHKO 2019,
Besmmko6putanua PHKO 2020, EC PHKO
2019"

Chile A1 2019, China QP 2021, Switzerland
RNQP 2019, UK RNQP 2020, EU RNQP 2019

Phytophthora gonapodyides
(H. E. Petersen) Buisman
(1927)

13 pozxos B 11 cemeiicTBax
13 genera in 11 families

AprenTuHa Al 2019
Argentina A1 2019
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Bup, PacTeHue-X03AUH Crartyc
Species Host Plant Status
Phytophthora hibernalis 11 pozos B 9 cemeiicTBax Kwuraii KO 2021

Carne (1926)

11 genera in 9 families

China QP 2021

Phytophthora kernoviae
Brasier, Beales & S.A. Kirk
(2005)

ITopaxaeT pacTeHuda us 23 poaoB
Affects plants of 23 genera

Eruner Al 2018, Mapoxkko KO 2018, Yniu
A12019, Cep6us A1 2015,
BesmmkoG6putanua A2 2020, EA3C A1 2016,
EOK3P A2 2013

Egypt A1 2018, Morocco QP 2018, Chile A1
2019, Serbia A1 2015, UK A2 2020, EAEU Al
2016, EPPO A2 2013

Phytophthora lateralis Tucker
& Milbrath

Callitropsis nootkatensis Chamaecyparis
lawsoniana Chamaecyparis obtusa
Chamaecyparis pisifera Juniperus communis
Microbiota decussata Petunia Sp.
Pseudotsuga menziesii Rhododendron sp.
Taxus brevifolia Thuja occidentalis Vinca sp.

Erumnet Al 2018, Mapokko KO 2018,
KuTaii KO 2021

Hoppanus A2 2013, BesinkoGpuTaHusa
PHKO 2020 EOK3P A2 2011

Egypt A1 2018, Morocco QP 2018, China QP
2021

Jordan A2 2013, United Kingdom RNQP
2020 EPPO A2 2011

Phytophthora megasperma Fabaceae Bpasuaua Al 2018, Uzpauabckuii KO
Drechsler (1931) 2009

Brazil A1 2018, Israel QP 2009
Phytophthora nicotianae 255 poaoB B 90 cemMeiicTBax Eruner PHKO 2018, I'suness PHKO 2022
Breda de Haan (1896) 255 genera in 90 families Egypt RNQP 2018, Guinea RNQP 2022

Phytophthora palmivora (E.J.
Butler) E.J. Butler (1919)

PasinuHbIe cemMelicTBa
Different families

Eruner PHKO 2018, I'Buness PHKO 2022,
Mapoxkko KO 2018, Yunu Al 2019,
Baxpeiin A1 2003

Egypt RNQP 2018, Guinea RNQP 2022,
Morocco KO 2018, Chile A1 2019, Bahrain
A1 2003

Phytophthora pluvialis Larix decidua Larix kaempferi Larix x EOK3P CurHaJjibHbIi nepeueHsb 2022
Reeser, W. Sutton & E.M. marschlinsii Notholithocarpus densiflorus EPPO Alert List 2022
Hansen (2013) Pinus patula Pinus pinea Pinus radiata Pinus
strobus Pseudotsuga menziesii Tsuga
heterophylla
Phytophthora ramorum IlnpoKuii KPyr X03s€B; 0K0JI0 90 POOB Erumnet Al 2018, Mapokko KO 2018,

Werres, de Cock & Man in 't
Veld (2001)

Wide host range; about 90 genera

Bpasuiua Al 2018, Kanaga KO 2019,
Yuau Al 2019, Mekcuka KO 2018, KuTtaii
KO 2021, N3pauasb KO 2009, Kopesa KO
2018, Cep6usa Al 2015, HiBeiinapusa Al
2019, Typuusa Al 2016, Be1ukoGpuTaHus
KO 2020, EA3C A1 2016, EOK3P A2 2013,
EC PHKO 2021

Egypt A1 2018, Morocco QP 2018, Brazil A1
2018, Canada QP v2019, Chile A1 2019,
Mexico QP 2018, China QP 2021, Israel QP
2009, Korea KO 2018, Serbia A1 2015,
Switzerland A1 2019, Turkey A1 2016, UK
QP 2020, EAEU A1 2016, EPPO A2 2013, EU
RNQP 2021

Phytophthora syringae (Kleb.)
Kleb. (1909)

29 poaoB u3 14 ceMeicTB, BKIOYasa
Syringa vulgaris

29 genera in 14 families, including Syringa
vulgaris

Bpasuaua Al 2018, Kuraii KO 2021
Brazil A1 2018, China QP 2021
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Iig KaXJOTO OMMCAHHOTO BUMA TPUBEIEHBI
OCHOBHBbIE PACTEeHUA-X03s59€Ba, PaclpoCcTpaHeHue,
(buTOoCaHUTAPHBIN CTATyC, BPEIOHOCHOCTD, CIIOCOOBI
pacmpocTpaHeHus, CUMIITOMBI M XapaKTEePUCTUKA
MOpP(}OJIOrMUeCKUX TPU3HAKOB.

KAPAHTUHHBIE BUJbl POJOA PHYTOPH-
THORA, IOPAXKAIIMWE APEBECHBIE U
KYCTAPHUKOBBIE PACTEHUA

Phytophthora alni Brasier & S.A. Kirk — Bo36yau-
TeJib (puTohTOPO3a 0JIBXU

CunoHuMBL: Phytophthora alni subsp. alni Brasier &
S.A. Kirk, Phytophthora x alni (Brasier & S.A. Kirk)
Husson, Ioos & Marcais.

OCHOBHBIE pacTeHUsI-Xo03sieBa: ojbxa (Alnus),
onbxa ceppaueBunHas (Alnus cordata), onbxa 4yepHas
(Alnus glutinosa), onbxa cepas (Alnus incana), onbxa
sesieHad (Alnus viridis).

Pacrnipoctpanenme: ABCTpus, benbrus, Beaukoo-
putanud, ®pannus, l'epmanud, Benrpug, Vpnangusd,
Wcnanuga, Utanug, JlatBug, JlutBa, Humgepiauael,
[Tosbmia, [Mopryranuga, Cinosakus, Ciosenus, CIIA,
Yemnickas Pecirybiinika, llIBetitiapud, llIBerus.

BpemonocHOCTb: PUTOPTOPO3 OJbXU OBLJI
obHapyxeH B 1993 romy Ha 1ore AHIJINY, BBI3bIBAs
JIETAJIbHYI0 KOPHEBYI0 M BOPOTHUKOBYI THUJb Y
onbxu. BriociencTBun 60Jie3Hb GbLiIa 3aPEerucTPUpPO-
BaHa BO MHOTUX €BPOTIENCKUX CTPaHaX 1 CO BpeMeHEM
pacripocTpaHumiIach 1o Bceit EBporie. B coobIeHUIx
J. Gibbs c coaBTopamu (2003) ykazaHO, YTO Ha HEKOTO-
PBIX NPUOGPEXHBIX yyacTKaxXx rubeib JlepeBbEB,
MOopaXKeHHbBIX QUTONTOPO30M, MOKET AOCTUTATH 70%.
CoryacHo 3apy6e)XHBIM MCCIEJOBAHUSIM, B HEKOTOPBIX
obsactsax dpaHuuu M 'epMaHUU OTMedYeHbl 3HAUU-
TeJbHbIe COKpallleHUs HACAKAEHUMN OJIbXU B PE3YJib-
TaTe mopakeHus ¢purodToposzom (Webber, 2004). B
FOJKHOI YacTu AHTJINY U YaJbca 60JIe3Hb IIPUBEia K
rubenn 0koJio 10% oJIbXU, U KadKable 2% OT OCTaBIINX-
cq HacaxXJeHnH norubarT exxeromHo (Gibbs, 2003). B
Benrpuu cpenHss 3a60/ieBaeMOCTh JI€PEBLEB OJIbXU
cocraJistia 1-5%, HO co BpeMeHeM focturia 30-60%
B HEKOTOPBIX ciryuasax (Koltay, 2007).

C11oco6bI pacIpoCTpaHEHUS: PaCcIpOCTpaHeH e
B030ynuTenss puTopTOpO3a OJbXU B HOBbIE PAVOHBI
TIPOUCXOAUT B OCHOBHOM C 3aPaK€HHBIM IT0CALOUHBIM
MaTepuaJioM pacTeHui poja Alnus. B ecTeCTBEHHBIX
1leHo3ax 3abojieBaHME BO3HUKAET B OCHOBHOM IIO
OeperaM pek, B cajaX, IOJIE3AIIUTHBIX U JIECHBIX
HacaXXJeHUIX. ITO 00BhICHSIETCSI BO3MOXKXHOCTHIO
TIaToreHa PacIpoCTPAHIThCS C ITOTOKaMU MHPUITUPO-
BaHHOM BOJbI, B TOM YMCJE U IOJ3E€MHBIMU BOJAMU
Heray60Koro 3ajieTaHus, B pe3ybTaTe IO TOTIIEHU .

CUMIITOMBI: ITOpPa)keHHbIe PacTeHUSI 0JbXU
MPUBJIEKAIOT BHUMAaHNE B IIEPUOJ, C CEPEIUHbBI NI
10 KOHEIl aBTYCTa, OHU BBITJISIIAAT HU3KOPOCIBIMHU, C
TIOXKEJITEBIIUMMY JIUCThAMUY, PA3PEKEHHBIMU. JIUCThSI
CTAHOBSATCS MEJIKUMU U MPEeXIEeBPEMEHHO OTaIatoT,
OCTaBJisId BETBU TOJBIMU. Y JepPeBbeB C CUJbHBIM
TIPOSIBJIEHEM CUMIITOMOB B KPOHE Ha HIKHeH YacTu
cTBOJIA (2—3 MeTpa OT 3eMJI1) 06Pa3yTCS CMOJIUCThIE
YepHbIe WM PIXKaBble IIATHA — «CMOJITHASA TISITHUC-
TOCTb ZIepeBbEB» (CM. puc. 1).

Ha moBepXHOCTU HEKPOTU3WPOBAHHOU KOPHI
TIePUOAVYECKN OTMEeYaeTCsl BhIZieIeHVe CMOJISTHUCTOTO
9KccymaTa. BuauMble MsATHA yKa3bIBAalOT HAa TO, YTO
HaXOIAIIASICS IOJT KOPOI ApeBecruHa HEKPOTHU3POBaHa

QUARANTINE SPECIES OF THE GENUS
PHYTOPHTHORA AFFECTING TREES AND SHRUBS

Phytophthora alni Brasier & S.A. Kirk — root
disease of alder

Synonyms: Phytophthora alni subsp. alni Brasier &
S.A. Kirk, Phytophthora x alni (Brasier & S.A. Kirk)
Husson, Ioos & Marcais.

Main host plants: Alnus, Alnus cordata, Alnus
glutinosa, Alnus incana, Alnus viridis.

Distribution: Austria, Belgium, United Kingdom,
France, Germany, Hungary, Ireland, Spain, Italy,
Latvia, Lithuania, Netherlands, Poland, Portugal,
Slovakia, Slovenia, United States, Czech Republic,
Switzerland, Sweden.

Importance: root disease of alder was detected in
1993 in the south of England, causing lethal root and
collar rot in alder. Subsequently, the disease was
recorded in many European countries and eventually
spread throughout Europe. Reports by J. Gibbs et al.
(2003) indicate that in some coastal areas, the mortal-
ity of trees affected by this disease can reach 70%.
According to foreign studies, significant reductions in
alder stands due to root disease have been noted in
some areas of France and Germany (Webber, 2004). In
southern England and Wales, the disease hasled to the
death of about 10% of alder trees, and every 2% of the
remaining stands die annually (Gibbs, 2003). In
Hungary, the average incidence of alder trees was 1-
5%, but over time it reached 30-60% in some cases
(Koltay, 2007).

Pathways: The spread of the root disease of alder
to new areas occurs primarily through infected plants
for planting of Alnus species. In natural communities,
the disease occurs primarily along riverbanks, in
gardens, shelterbelts, and forest plantations. This is
explained by the pathogen's ability to spread through
contaminated water flows (including shallow
groundwater) and through flooding.

Symptoms: Affected alder trees become notice-
able between mid-July and late August. They appear
stunted, with yellowed, sparse leaves. The leaves
become small and fall prematurely, leaving bare
branches. Trees with severe symptoms develop
resinous black or rusty spots on the lower part of the
trunk (2-3 meters above the ground) in the crown (Fig. 1).

The surface of necrotic bark periodically exhibits
resinous exudate. Visible spots indicate that the
underlying wood is necrotic as a result of late blight.
When the bark is removed, elongated red-purple-
brown spots are visible, contrasting sharply with
healthywood (Fig. 2).

Morphological characters: Colonies on V8 agar,
potato dextrose agar, and malt extract agar show no
distinctive pattern. Sporangia are not papillary;
indehiscent; spherical, ovoid, or inversely pyriform
(22-65x19-46 um), with nested and extended internal
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Puc. 1. CuMNTOMBI Fig. 1. Phytophthora symptoms
tutohToposa (hoto aBTOpa) (photo by the author)

Puc. 2. HekpotusupoBaHHaa Fig. 2. Necrotic wood

npeBecuHa (oTo: (https://gd.eppo.int/taxon/PHY
https://gd.eppo.int/taxon/PHY TAL/photos)
TAL/photos)

Puc. 3. Moptonorus konoHum Ha KIA (a) n arape V-8 (b);
cnoparuu (c, d), nonosas hasa c roMoTaINIMYHbIMU
raMeTaHrusamMu, NoKasblBaloLWMMIU aM(UTMHHbIE aHTEPUANUN U
TunuuHble ooroHuu (e-l) (choto: Gloria Abad, USDA-APHIS-PPQ)

B pesyibTaTe mopakeHus GurodToposoM. [Ipu
CHSITUY KOPbI BULHBI BBITSHYThIE KPaCHO-(DHOJIETOBO-
KOPUYHEBBIE MATHA, KOTOPbIE KOHTPACTHO OTINYAK0T-
Cs10T 3/I0POBO I PEBECUHBI (CM. pHC. 2).
Mopdosornueckre NpU3HAKNA: KOJOHUU Ha
arape V8, kapTo(eabHO-IeKCTPO3HOM arape 1 arape ¢
COJIOIOBBIM 3KCTPAKTOM 63 OTIIMYUTEIbHOTO PUCYHKA.
CrnopaHruy He HMaNUJJgPHBIE, HeomamawIllue;
IIapOBUIHbBIE, AMIEBULHBIE, 00PATHO IPYLUIEBULHbIE
(22-65%19-46 MKM), C THE3JIOBOM M pPacCIIMPEHHOMN

Fig. 3. Colony morphology on (a) CGA and (b) V-8 agar; (c, d)
sporangia, (e-l) sexual phase with homothallic gametangia
showing amphigynous antheridia and typical oogonia (photo
by Gloria Abad, USDA-APHIS-PPQ)

proliferation. Internal proliferation occurs when the
sporangiophores continue to grow through the empty
sporangium. Sporangiophores are simple sympodial.
Hyphal swellings are absent. Chlamydospores are
absent (Fig. 3).
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BHYTpeHHeU mposudepariveii. BHYTpeHHSIS MPOJIU-
dbepanusg MpouUCXOaUT, KOTJA CIIOPAHTUEHOCET]
MIPOJOJIXKAEeT PaCTH Uepe3 MIYCTOW CIIOPAaHTUMH.
CHOpaHI‘I/IeHOCL[bI IIPOCTbhIe CHUMIIOAMAJIbBHBIEC.
TudanbHble B3LYTUS OTCYTCTBYIOT. XJIaMUIOCIIOPBI
OTCYTCTBYIOT (CM. puc. 3).

Phytophthora kernoviae Brasier, Beales & S.A.
Kirk — Bo36yauTeab putodTOpo3a JeKOPATUBHBIX
W IPEBECHBIX KYJIBTYP

OCHOBHBIE PACTEHUsI-X035€Ba: KOHCKUI KallTaH
oO0bIKHOBeHHBIN (Aesculus hippocastanum), araTuc
WXHBIU (Agathis australis), yepuMmons (Annona
cherimola), 6ap6apuc (Berberis), KallTaH ITOCEBHOMU
(Castanea sativa), npumuc BuHTepa (Drimys winteri), 6yK
eBponetickuil (Fagus sylvatica), aBeJITaHCKUU Opex
(Gevuina avellana), Tinom; o6bIKHOBeHHBIN (Hedera
helix), mazy6 octponucTHbli (Ilex aquifolium), 1eyKOTO3
nedbontena (Leucothoe fontanesiana), TUPUOJEHIPOH
TIONbOAaHOBLIN (Liriodendron tulipifera), moMmaiius
(Lomatia myricoides), marunonus (Magnolia), uepuc
(Pieris), momokapn uBoBbIM (Podocarpus salignus),
JIABPOBUIINHS JieKapcTBeHHas (Prunus laurocerasus),
ny6 (Quercus), pomoneHnpoH (Rhododendron), cekBois -
IEeHIPOH TUTaHTCKUM (Sequoiadendron giganteum),
ymbenntonsapus (Umbellularia californica), yepHUKa
(Vaccinium myrtillus).

PacnpocTpaHeHue: ApreHTuHa, Benukobpura-
Hud, Upnangud, HoBas 3enangud, Yuau.

BpemoHOCHOCTD: BU, ObLI BbIIeJIeH 13 60JIbHBIX
POIOMEHIPOHOB U €BPOIIelicKoro 6yka B KopHyoste,
Benukob6puranusg, B 2003 1. B mepuom ¢ 2002 110
2008 r. 6bLI0 66 BCHBIINIEK 3a00J€BaHUS B JIECHBIX
MacCCHBaXx U IIATh BCIIbINIEK B IMTOMHUKAX B AHIJIUU U
Yanbce. B 2006 1. P. kernoviae 6bl1 06Hapy’XeH B
3a0poIIeHHOM cany B peruoHe Hoptienna B Hosoit
3elaHAUY Ha THUIMKX IIJOLAaX YepPUMOUU
(Braithwaite et al, 2007). Tak)Xe OH COOTBETCTBYET
60J1ee paHHI/IM IIOUYBEHHBIM U30JIITaM, HO.]'Iy‘-IEHHI)IM B
HoBoil 3eaHAuu C TUIAHTALIUU JIYYUCTOW COCHBI U
MECTHOT0 Jieca Kaypu. B mae u nekabpe 2012 r. Ha 1ore
Yuiu MPOBOAUINCH O6CIeNOBaHUSA Ha MPUCYTCTBUE
BUIOB Phytophthora Ha JIeCHBIX IepeBbsX. Haimume
P, kernoviae 6bLJIO0 TOATBEPKIEHO B OMIABIINX JUCTHSIX
D. winteri, cOGpaHHBIX C IIOBEPXHOCTHOM IO CTUJIKHU.

Crioco6bI pacIpoCTpaHeHUs: PACIIPOCTPaHEHNE
TaToreHa B HOBbIE PAMOHBI IIPOUCXOIUT B OCHOBHOM C
3apaXeHHBIM II0CAJ0YHBIM MaTepHUajioM PacTeHUM-
X035€eB. B eCTECTBEHHBIX YCJIOBUAX HCTOUHUKOM
pacrpocTpaHeHus SBJISIOTCS XJIaMUI0CIIOPEI B BOJIE U
TIOYBE, a TAK)KE 300CIIOPAHTUH, COZIEPrKAlIecs B BOJIE,
TIOYBE Y TIEPEHOCUMbIE BETPOM U IOKIEM.

CUMIOTOMBI: CUMIOTOMBI, BbI3bIBaeMBbIe
P. kernoviae, MOXXHO B 11eJIOM KjaacCU(PHUIIMPOBATH Kak
KpPOBOTOYAIIMe I3BbI, 0KOT'U JINCTbEB W OTMUPaHUE.
[py 3apa)XeHUU JUCTheB POJOJEHILPOHA YaCTO
HabJomaeTcss MOYEepHEeHUE CPeHeN XKUJIKU U
yepelika. 3apakeHHble JUCThSI U CTe6JU MOXXHO
HAWTH 110 BCEMY KYCTapHUKY (CM. puc. 4).

VudbeKIuy Ha MaTHOJUU XapaKTepU3yITCT
KalJeBUAHBIMU MMOPAXEHUIMU KOHUMKOB JIMCTHEB,
KOTOpbIe PacIpoOCTpPaHSIITCS Ha Kpas JHUCThEB.
HerOTI/I‘-IeCKaH TKaHb JIUCTHEB OGBI‘-IHO uMmeerT
TEMHBIN YePHO-KOPUYHEBBIN 1BET. JIUCThS 3apakeH-
HBIX Pieris Spp. JeMOHCTPUPYIOT YBsSJaHWE CBETJIO-
KOPUYHEBOr0 MJM PXKaBO-KOPUMUYHEBOIO I[BeTa U
HEKPOTHUUYECKYI CpeIHI0I XUJIKY. Ha miamwile

Phytophthora kernoviae Brasier, Beales & S.A.
Kirk, —late blight of ornamental plants and trees

Main host plants: Aesculus hippocastanum, Agathis
australis, Annona cherimola, Berberis, Castanea sativa,
Drimys winteri, Fagus sylvatica, Gevuina avellana, Hedera
helix, Ilex aquifolium, Leucothoe fontanesiana, Lirioden-
dron tulipifera, Lomatia myricoides, Magnolia, Pieris,
Podocarpus salignus, Prunus laurocerasus, Quercus,
Rhododendron, Sequoiadendron giganteum, Umbellularia
californica, Vaccinium myrtillus.

Distribution: Argentina, United Kingdom, Ireland,
New Zealand, Chile.

Harmfulness: The species was isolated from
diseased rhododendrons and European beech in
Cornwall, UK, in 2003. Between 2002 and 2008, there
were 66 outbreaks in woodlands and five outbreaks in
nurseries in England and Wales. In 2006, P. kernoviae
was detected in an abandoned orchard in the North-
land region of New Zealand on rotting cherimoya fruit
(Braithwaite et al, 2007). It also matched earlier soil
isolates obtained in New Zealand from a radiata pine
plantation and a native kauri forest. Surveys for the
presence of Phytophthora species on forest trees were
conducted in southern Chile in May and December
2012. P. kernoviae was confirmed in leaf litter of D.
wintericollected from the surfacelitter.

Pathways: The pathogen spreads to new areas
primarily through infected plants for planting from
host plants. In natural conditions, the source of spread
is chlamydospores in water and soil, as well as
zoosporangia contained in water and soil and carried
bywind and rain.

Symptoms: Symptoms caused by P, kernoviae can
generally be classified as oozing cankers, leaf blight,
and dieback. When rhododendron leaves are infected,
blackening of the midrib and petiole is often observed.
Infected leaves and stems can be found throughout the
shrub (Fig. 4).

Infections on magnolia are characterized by
teardrop-shaped lesions on the leaf tips that extend to
the leaf margins. Necrotic leaf tissue is typically dark
black-brown. Leaves infected with Pieris spp. exhibit
light brown or rusty-brown wilting and a necrotic
midrib. On ivy, only stem infections are described.
Infected blueberries exhibit symptoms of early leaf
drop, multiple stem infections, and streaks of healthy
green and black necrotic areas on the stems (Fig. 5).

Trees infected with P. kernoviae may develop
oozing lesions with dark mucus on the trunk, from
groundlevel t0 9-12 m above ground. Oozing may occur
from cracks between the bark ridges and from underly-
inginfected tissue (Fig. 6).

Morphological characters: Colonies after 7 days
on potato dextrose agar, malt extract agar, and V8 agar
with a light rosette pattern. Sporangia papillary;
deciduous with medium to long stalks (3—-28 um);
ellipsoid, ovoid, inversely pyriform, lemon-shaped
(19-62 x 12-31 um), some irregularly shaped and
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Puc. 4. CuMnTOMbI Ha nucTe  Fig. 4. Symptoms on a

popopeHapoHa (oto: rhododendron leaf (photo:
https://gd.eppo.int/taxon/PH https://gd.eppo.int/taxon/PH
YTKE/photos) YTKE/photos)

OITMCBIBAIOT TOJIBKO MH(peKIIMU cTebieti. MHDUIUpo-
BaHHasg YepHUKA MMEET CUMIITOMbI paHHEro oIraje-
HUS JTUCThEB, MHOXKeCTBEeHHbIe NH(PEKIUU cTebyieil u
MOJIOCHI Ha CTEeOJISIX 3I0POBBIX 3€JI€HBIX W UEePHBIX
HEKPOTUUYECKUX YUaCTKOB (CM. puc. 5).

IlepeBbs, 3apakeHHble P. kernoviae, MOTYT
06pa30BBIBATh KPOBOTOYAIME TTOPAXKEHUS C TEMHOU
CJIM3BI0 Ha CTBOJIE, OT YPOBHA 3eMJiu 10 9-12 M Ha[J
3eMiieit. KpoBoTeueHUEe MOXET MPOUCXOAUTH U3
TPEIIUH MEXAY TPeGHSMM KODPbI U3 IOJJIealnei
H(PUIIMPOBAHHON TKaHU (CM. puC. 6).

Mopdosiorudyeckrue MPU3HAKU: KOJOHUU 4Yepes
ceMb JHel Ha KapTodelabHO-IEKCTPO3HOM arape,
arape C COJIOLOBBIM 3KCTpakKTOM u arape V8 co
CBETJBIM PO3ETOYHBIM PUCYHKOM. CIIOpaHTuUU
NanuJsgpHble; omamalilie cCO CPeIHUMU UIU
IJIVHHBIMUA HOXKaMU (3—-28 MKM); 3JIIUIICOBUIHBIE,
AUIEeBUAHBIE, 00PAaTHO-TPYUIEBUIHbIE, JIUMOHOBU -
Hble (19-62 x 12—-31 MKM), HEKOTOPbIE HETIPaBUIbHOMK
(opMBbI, @ HEKOTOPbIE C KOHUYECKUMU OCHOBAaHUSIMU;
GOJIBIIMHCTBO C 3aMETHOH BaKyOJIbI0; KOHUUEHOCIIBI
MPOCThie CUMIIONVAJbHbIe UJU Hepa3BeTBJEHHBIE.
WHorma o6pasyloTcs KOpPaslJIoBble/TOPYJIOBUIHBIE
B3Oy TUS TU(. XJ1aMUL0CIIOPBI OTCYTCTBYIOT.

ToMOTaINYHBINA B, OOTOHWMU TJIaJKOCTEHHBIE,
YacTo C KOHMYECKUM OCHOBaHMEM (muameTpom 22-30
MKM); aHTepUAuY aM(GUTMHHBIE; 00CIIOPHI chepuyec-
kue (muaMeTpoM 18-28 MKM), IJIEPOTHUYECKUE WU
cJierka ariepoTudeckue (CM. puc. 7).

Phytophthora ramorum Werres, De Cock & Man
in't Veld — Bo36yguTenab hutodTOpo3a ApeBeCHBIX
M KYCTapHUKOBBIX KYJIbTYP

OCHOBHBIE pacTeHUs-X03geBa: noaudar,
ropakaeT pPacTeHus U3 CHENYIOU[UMX POIOB — IMUXTa
(Abies), xnen (Acer), aguauty™m (Adiantum), KOHCKUM
KamrraH (Aesculus), onbxa (Alnus), 3eMITHUYHOE TEPEBO
(Arbutus), ToloKHSIHKA (Arctostaphylos), appusus
(Ardisia), 6apbapuc (Berberis), 6epesa (Betula), Bepeck
(Calluna), xanukauT (Calycanthus), kamenus (Camellia),
kamTaH (Castanea), kactaunorncuc (Castanopsis),
KpacHOKOpeHHUK (Ceanothus), 6arpsuuaux (Cercis),
kunapucoBuk (Chamaecyparis), nBan-uait (Chamerion),

Puc. 5. CuMnTOMbI Ha nucTe  Fig. 5. Symptoms on a
marHonuu (choto: magnolia leaf (photo:
https://gd.eppo.int/taxon/PH https://gd.eppo.int/taxon/PH
YTKE/photos) YTKE/photos)

Puc. 6. KpoBoToualyume
nopakeHus Ha 6yke (choto:  beech (photo:
https://gd.eppo.int/taxon/PH https://gd.eppo.int/taxon/PH

Fig. 6. Oozing lesions on

YTKE/photos) YTKE/photos)

some with conical bases; most with a prominent
vacuole; conidiophores simple sympodial or
unbranched. Coral/torulose hyphal swellings occa-
sionally form.Chlamydospores absent.

Homothallic species. Oogonia smooth-walled,
often with a conical base (22-30 um in diameter);
antheridia amphiginous; oospores spherical (18-28
um in diameter), plerotic or slightly aplerotic (Fig. 7).

Phytophthora ramorum Werres, De Cock & Man
in't Veld - late blight of trees and shrubs

Main host plants: Polyphagous, affects plants from
the genera: Abies, Acer, Adiantum, Aesculus, Alnus,
Arbutus, Arctostaphylos, Ardisia, Berberis, Betula, Calluna,
Calycanthus, Camellia, Castanea, Castanopsis, Ceanothus,
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Puc. 7. ®opma konoHuM Ha arape V8 (a), kapTochenbHo-
OeKcTpo3HoM arape (b); cnopaHrum Ha cnopaHrueHocuax (c, d);
(e—f) nanunnapHblie cnopaHrumn ¢ KOPOTKOM HoXKol (e), (f)
cpenHen pnnHbl; (8—e) rMmafKoCTeHHbIE 0OFOHUU C
aM(UrMHHBIMU aHTePUAUSMY, (g) TONCTOCTEHHAS
nnepoTuyeckas oocnopa, (e) cpegHe-ToNCcToCTeHHas
nnepoTtuyeckas oocnopa (¢poto: Gloria Abad, USDA-APHIS-PPQ)

mryasust (Choisya), xpusosenuc (Chrysolepis), KODUIHUK
(Cinnamomum), knuaTOHU (Clintonia), kuswuiu (Cornus),
kopusotncuc (Corylopsis), nemuna (Corylus), KU3UITbHUK
(Cotoneaster), xpunitomepus (Cryptomeria), BOTIEJNC-
THUK (Daphniphyllum), nuctunuym (Distylium), IpuMuc
(Drimys), mutoBHUK (Dryopteris), kunpeii (Epilobium),
sBranunt (Eucalyptus), 6epeckyer (Euonymus), 6yK
(Fagus), xpymuHa (Frangula), aceub (Fraxinus), rappus
(Garrya), raynbrepus (Gaultheria), TpU3eIUHUSI
(Griselinia), ramamenuc (Hamamelis), TeTepoMeiec
(Heteromeles), many®6 (Illex), kanbmus (Kalmia), nucTBeH-
uuna (Larix), naBp (Laurus), neykotos (Leucothoe),
kaMHeriogHuK (Lithocarpus), sxumosocThb (Lonicera),
nodpocremon (Lophostemon), nopomeTanym
(Loropetalum), marHonusa (Magnolia), MaiHUK
(Maianthemum), oneaunp (Nerium), Hotodaryc
(Nothofagus), xamuenaonuauk (Notholithocarpus),
ocMauTtyc (Osmanthus), ocmopusa (Osmorhiza), mappo-
Tus (Parrotia), bopameuapoH (Phoradendron), GoTuHUS
(Photinia), mysbiperionuuk (Physocarpus), enb (Picea),
nukepunrust (Pickeringia), nuepuc (Pieris), cMooce-
MAHHUK (Pittosporum), cnuBa (Prunus), TICEBIOTCYTa
(Pseudotsuga), irepuc (Pteris), nupakanurTa (Pyracantha),
ny6 (Quercus), pomoneunpoH (Rhododendron), cMoponu-
Ha (Ribes), posa (Rosa), manuna (Rubus), uBa (Salix),
CapKOKOKKa (Sarcococca), muma (Schima), CEKBOUS
(Sequoia), cupeunb (Syringa), Tuc (Taxus), Toppes
(Torreya), TokcukomeHApoH (Toxicodendron), cemmMud-
Huk (Trientalis), Tcyra (Tsuga), yMOennwOIIPUSI
(Umbellularia), BakiuauyM (Vaccinium), BaHKyBepus
(Vancouveria), xanuna (Viburnum), 6apBunok (Vinca)
[https://gd.eppo.int/taxon/PHYTRA].

Fig. 7. Colony shape on (a) V8 agar, (b) potato dextrose agar;
(c, d) sporangia on sporangiophores; (e-f) papillary sporangia
with short stalk (e), (f) medium length; (g—e) smooth-walled
oogonia with amphigynous antheridia, (g) thick-walled plerotic
oospore, (e) medium-thick-walled plerotic oospore (photo:
Gloria Abad, USDA-APHIS-PPQ)

Cercis, Chamaecyparis, Chamerion, Choisya, Chrysolepis,
Cinnamomum, Clintonia, Cornus, Corylopsis, Corylus,
Cotoneaster, Cryptomeria, Daphniphyllum, Distylium,
Drimys, Dryopteris, Epilobium, Eucalyptus, Euonymus,
Fagus, Frangula, Fraxinus, Garrya, Gaultheria, Griselinia,
Hamamelis, Heteromeles, Ilex, Kalmia, Larix, Laurus,
Leucothoe, Lithocarpus, Lonicera, Lophostemon,
Loropetalum, Magnolia, Maianthemum, Nerium,
Nothofagus, Notholithocarpus, Osmanthus, Osmorhiza,
Parrotia, Phoradendron, Photinia, Physocarpus, Picea,
Pickeringia, Pieris, Pittosporum, Prunus, Pseudotsuga,
Pteris, Pyracantha, Quercus, Rhododendron, Ribes, Rosa,
Rubus, Salix, Sarcococca, Schima, Sequoia, Syringa, Taxus,
Torreya, Toxicodendron, Trientalis, Tsuga, Umbellularia,
Vaccinium, Vancouveria, Viburnum, Vinca [https://
gd.eppo.int/taxon/PHYTRA].

Distribution: Argentina, Belgium, Great Britain,
Vietnam, Germany, Guernsey, Denmark, India, Ireland,
Canada, Luxembourg, Netherlands, Norway, Poland,
Slovenia, USA, Finland, France, Croatia, Japan
[https://gd.eppo.int/taxon/PHYTRA].

Harmfulness: In the United States, tree mortality
due to this disease has increased recently. Oak
mortality has doubled, and that of Saxony densiflora
has quadrupled (Swiecki and Bernhardt, 2002;
McPherson et al., 2002). The costs of removing dead
trees and disposing of infected waste have also
increased. The need for sanitation measures is an
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Puc. 8. KposoTouaiime Fig. 8. Oozing lesions on beech
nopaxxeHus Ha byke (cpoTo: (photo: https://gd.eppo.int/
https://gd.eppo.int/taxon/PHY taxon/PHYTRA/photos)
TRA/photos)

PacnpocrpaHeHue: ApresTuHa, benbrug,
Benuko6puranus, BbeTrHaMm, l'epmanus, I'epHcH,
HNanusa, Uupus, Upnaupus, Kanazga, JIrokceMoOypr,
Hupepnannel, Hopserud, Ilonbma, CioBenus, CIIA,
SuHngHgUG, PpaHuua, XopBaTud, ANoHUA
[https://gd.eppo.int/taxon/PHYTRA].

BpenoHocHOCTB: B mocyefHee BpeMs B CIIA
(ukcupyercs yBenuueHme rubesn epeBbeB M3-3a
3TOoro 3abojseBaHus. ['mbeab Ay60B yABOUIACH, a
rubesib KaMHEIUIOLHUKA T'YCTOIIBETKOBOTO YBEJIMYU-
Jack B yeThIpe pasa (Swiecki and Bernhardt, 2002;
McPherson et al., 2002). Pacxonbl Ha ymajieHue
MOTUOIINX JepPeBbeB U YTUIM3AINI0 WHDUITUPOBAH-
HBIX OTXOJIOB TaK)Xe YBEeJIWYMIUCh. HeoGX0IMMOCTh
CAaHUTAPHBIX MeEP SBJSIETCS AOIOJHUTENbHBIMU
KOCBEHHBIMU pacxomamu. B 2009 romy 661710 TTIOATBED-
JKIEHO, 9TO P. ramorum SIBIISIeTCS TIPUYNHOMN OOITMPHO-
0o OTMUPAHUS U TUOEJIN 3PEJION 1 MOJIOZOM SITTOHCKOM
nuctBeHHUIsI (Larix kaempferi) Ha psifie y4acTKOB Ha
oro-zanane Aurnuu. B 2010 romy P. ramorum ObLI
BBIJEJIEH U3 HaCaXKIEeHWH JMCTBEHHUIBI B I0XHOM
Vaabce. Becero 6b110 mopakeHo 2400 ra, niu okoJio 0,6
MJIH B3pocibix juctBeHHuI] (Webber et al., 2010).
HekoTophlie oTpacau 0COGEHHO IMOCTpamaju OT
P. ramorum, BKJIIOUasi WHAYCTPUIO JeKOPaTUBHBIX
pacrenu# (Linderman et al., 2002; Parke et al., 2002),
WHAYCTPUK KoMmocTupoBauus (Garbelotto, 2003) u
uHIycTpuio mpsaHocTeii (Harnik etal., 2004).

Crioco6bI pacIpoCTpaHEeHUs: IaTOTeH PacIipoc-
TpaHsgeTCs Ha 3HAUYMTEJIbHbIE PACCTOSHUS C 3aparkeH-
HBIM I10CAJIOYHBIM MaTEpPUAJIOM PACTEHUI-X035eB U
MOYBOH. [TOMUMO 3TOTO, IMYTEM PACIIPO-CTPAHEHUS
MOXET OBITh KOpa, cybCTpaT [Jisi PACTEHUU, JIUCTh,
npeBecuHa. EcTecTBEeHHOE pacIipoCTpaHeHUe
P, ramorum TTPOWCXOAUT C IIOMOIIbI0 PACTUTEIHLHOTO
MaTepuraya ¢ XJaMUAOCIIOpaMu, IepeMelaeMoro
BOZOW uJM IOuBOU. Tak)ke pacIpocTpaHeHUE

Puc. 9. Oxor nucTbeBs Fig. 9. Rhododendron leaf
ponoaeHapoHa (oto: blight (photo:
https://gd.eppo.int/taxon/PHY https://gd.eppo.int/taxon/PHY
TRA/photos) TRA/photos)

additional indirect cost. In 2009, P. ramorum was
confirmed to be the cause of extensive dieback and
mortality of mature and young Japanese larch (Larix
kaempferi) at several sites in southwest England. In
2010, P ramorum was isolated from larch stands in
South Wales. A total of 2,400 ha, or approximately 0.6
million mature larches, were affected (Webber et al.,
2010). Some industries have been particularly affected
by P ramorum, including the ornamental plant industry
(Linderman et al., 2002; Parke et al., 2002), the
composting industry (Garbelotto, 2003), and the spice
industry (Harnik etal., 2004).

Pathways: The pathogen spreads over consider-
able distances via infected host plant material and soil.
Other possible routes of spread include bark, planting
media, leaves, and wood. Natural spread of P. ramorum
occurs via plant material containing chlamydospores
transported by water or soil. Spread also occurs via
sporangia carried by wind and rain. There are no
known vectors of the disease other than humans, but
any animal that can transport soil is a potential vector.

Symptoms: Cankers on the trunk resemble those
caused by other Phytophthora species. Discoloration
can be seen in the inner bark, cambium, and the first
few rings of sapwood; in some hosts, the pathogen
causes blockage or disruption of the vascular system
(Parke et al., 2007). Wood discoloration varies from
dark brown, almost black lesions to slight discoloration
of the infected tree tissue. Typical symptoms of 0ozing
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Puc. 10. ®opma konoHuu Ha arape V8 (a), kapTtothenbHo-
nekctposHom arape (b); cnopanrum (c, d); xnamugocnopsl (e-f);  (c, d) sporangia; (e—f) chlamydospores; (g, h) gametangia and

Fig. 10. Colony shape on (a) V8 agar, (b) potato dextrose agar;

plerotic oospores (photo: Gloria Abad, USDA-APHIS-PPQ)

ramMeTaHrum u nnepoTtuyeckue oocnopel (g, h) (oto: Gloria
Abad, USDA-APHIS-PPQ)

ITPOUCXOAUT C TIOMOIIbIO CITOPAHTHEB, TIEPEHOCUMBIX
BETPOM U JOXZeM. HeT M3BECTHBIX MEPEHOCUYUKOB
3aboJieBaHMsI, KpoMe 4eJIoBeKa, HO JII000e )KUBOTHOE,
KOTOpO€e MOXXET TepeMelaTh MOYBY, ABJISETCH
MIOTEHIIMaJIbHBIM [IEPEHOCUYUKOM.

CUMIITOMBI: I3Bbl Ha CTBOJIe HAIIOMUHAIOT
Te, KOTOPbl€ BHIBBIBAKTCS APYTUMU BUIAMU
Phytophthora. VI3MeHeHUe IIBETa MOXXHO YBUIETH BO
BHYTpPEHHEU Kope, KaMOUY U B TEPBbIX HECKOJIbKUX
KOJIbITaX 3a60JI0HU, y HEKOTOPBIX X03S€B IMaTOTEeH
BBI3BIBAET 3aKYIIOPKY WM HapyIIEHUE COCYLUCTOM
cuctembl (Parke et al., 2007). LIBeT mopaXeHU
IPEBECUHBI BAPbUPYET OT TEMHO-KOPUYHEBBIX, [TOUTHU
YEepHBIX JI0 CJEerka 3aMeTHbIX Ha WHOUIIMPOBAHHOU
TKaHU JepeBa. Ha BHeIIHel CTOPOHE 3B MOXHO
VBUZETb TUMUYHBIE CUMIITOMbBI KDOBOTEUEHUSA C
3ammaxoM 6poxeHUS (MJAU COMPTOBBIM 3aIIaXOM).
VIHTEHCUBHOCTD U BSI3KOCTb KPOBOTEUEHUSI MEHSIETCS
coBpeMeHeM (CM. puc. 8).

CUMITOMBI Ha JIUCThIX PA3BUBAIOTCS JOBOJBHO
OBICTPO, MPU STOM IIOPaXeHUI Pa3BUBAIOTCS B
OCHOBHOM BJI0JIb CPeIHEN >KUJIKU JIUCTA U MOTYT
MIPUBECTHU K OTMUPAHUI0 JUCTa. Y BEPECKOBBIX
pacTeHu# C MEJIKMMU JIUCThSIMU CUMIITOMBI HE CTOJIb
BBIpaKeHbL. [ToBpexenusa Ha Umbellularia californica
00BIYHO TEMHOTI0 IIBETA, YaCTO Ha KOHUMKE JINCTA, TIe
CKaTlJIMBaeTCs BOMA, HO TaK)Ke MOTYT GbITh Ha JILCTO-
BOW ILJIACTHMHE WJIKM OKOJIO uepemika. [TopakeHus
00BIYHO OTpaHMWYEHbl HEPOBHBIM KpaeM, 4acTo
COTIPOBOXKJAEMBIM XJIOPOTUYHBIM OPeoJioM. [1pex-
IIeEBPEMEHHBIN XJIOPO3 BCETO JIMCTA, 3@ KOTOPHIM
cJelyeT ero omnajieHue, pacopocTpaHeH B GoJjiee
3aCyILJIMBBIX paioHax (CM. puc. 9).

Mopdogoruueckue IMpU3HAKU: MOPGOJIOTUS
koyioHuY Ha KT'A, V8 1 cOJI0IOBOM arape ¢ HeUeTKUM
pucyHkOoM. MuHUMaJIbHag TeMIliepaTtypa pocra 9 °C,
onTtumMmanbHag 15-21 °C u MakcuMaabHasg 27 °C.

with a fermented (or alcoholic) odor can be seen on the
outer surface of the cankers. The intensity and
viscosity of the oozing varies over time (Fig. 8).

Leaf symptoms develop quite rapidly, with lesions
developing primarily along the midrib and may lead to
leaf dieback. Small-leaved ericaceous plants exhibit
less severe leaf symptoms. Lesions on Umbellularia
californica are typically dark, often at the leaf tip where
water accumulates, but may also occur on the leafblade
or near the petiole. Lesions are typically limited to a
jagged margin, often accompanied by a chlorotic halo.
Premature chlorosis of the entire leaf, followed by leaf
drop,iscommonindrierareas (Fig.9).).

Morphological characters: Colony morphology on
PDA, V8 and malt agar with an unclear pattern.
Minimum growth temperature 9 °C, optimum 15-21 °C
and maximum 27 °C. Sporangia semipapillary; early
deciduous with short stalks; ellipsoid, ovoid (22-71 x
15-40 pum). Sporangiophores unbranched or simple
sympodial. Hyphal swellings are absent. Coralloid
mycelia are observed. Chlamydospores are spherical,
subspherical (24-58 pm in diameter), usually formed
terminally or intercalarily and sometimes laterally.
Heterothallic appearance. Oogonia are smooth-walled,
spherical (23—-38 um in diameter), some with conical
bases; antheridia are amphiginous, spherical, ovoid,
clavate, sometimes with finger-like projections.
Oospores are plerotic or slightly aplerotic (20-33 um in
diameter) (Fig. 10).
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CriopaHruy moJynanuiigapHble; PaHO Ollajarliue
C KOPOTKMMM HOXXKaMU; JIIUIICOBUIHbBIE, ANIIEBUI-
Hble (22-71 x 15-40 mMkxM). CriopaHTHeHOCIIbl Hepas-
BETBJIEHHBIE UJIX TPOCThIE CUMITOAMaJIbHBIE. ['ndaib-
HbIE€ B3IYTUS OTCYTCTBYIOT. HaburomaeTcss KOpaJiio-
BUIHBIN MuUlleauil. XJIaMUILOCIIOPHl IIapOBUAHEIE,
IMouTy IapoBuUAHbIe (24-58 MKM B guaMeTpe),
06pasyTCcs 06BIYHO TEPMUHAIBHO WJIU UHTEPKAJISIP-
HO M MHOT[A JIaTepaJibHO. [eTepoTaJINYHbIA BU/I.
OoroHMY TIaAKOCTEHHBIE, IMTAPOBUIHbIE (I1aMeTPOM
23-38 MKM), HEKOTOpPbIe C KOHUUYECKUMM OCHOBAHUS-
MHU; aHTepupuu aMOUruHHbE, chepudecKkue,
gaiitleBUIHbIe, OyJIaBOBUIHbIE, NHOTZIA C TAJbIEBUT -
HBIMU BbICTyIIaMu. OOCIIOPHI MJepPOTHYECKUEe WU
cjierka amieporuueckue (muamerpom 20-33 MKM),
(cm. puc.10).
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