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Phytophthora

I IJméno

Phytophthora

Z reckeho Phyton = rostlina+ phthora = zhouba
—_  \Vztahy

Phytophthora nepatri mezi houby!

= Dep_artment of Forest Protection
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Vztahy

Podfrise

Stramenopiles nebo Chromista

(Stramen=vlakna and pilus=vlas)

Skupina organismu s pohyblivymi sporami a dvéma rozdilnymi biCiky e
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http://de.wikipedia.org/wiki/Reich_(Biologie)

Stramenopila (Chromista)
* rasy
* nékteré ,hlenky”
« Chytridiomycety (napfiklad Batrachochytrium
dendrobatidis, patogen skupiny amphibia)
» Peronosporomycetes (=Oomycetes)
— Vodni plisné (Saprolegniales, napfiklad raCi mor)
— Peronosporales
* Perenospora
» Phytophthora, Pythium

= Department of Forest Protection



Poéet druhu rodu Phytophthora

1876 P.infestans DeBary
1996 zhruba 54 (Erwin & Ribeiro)
~ 2014 zhruba 140 (Brasier)

Dlvod zvysSujiciho se poctu druh:
-« ZlepSujici se technologie idenitfikace
~ « Obchod s rostlinnymi druhy

slabé hybridizacni bariéry v ramci rodu Phytophthora — nebezpedi
hybridizace pfi kontaktu ruznych druhu v umélém prostredi (Skolky)

BFW. Department of Forest Protection



Historie 1845 aZ 1846: Plisern bramborova v
Irsku
Pricina: (Phytophthora infestans)

Hladomor v
Irsku

1. Monokultury brambor
2. Nekolik destivych let s
nasledujicimi sopeCnymi erupcemi

Nasledky: totalni zniCeni sklizne,
Okolo 100.000 obeti (hladomor),
Okolo 100.000 emigrantu do USA
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Phytophthora-kontroly:
uz v roce 1880! — Bordeaux-Mixture



Phytophthora — biologie, patologie

Pohlavni stadia:
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Oogonia a Antherldla

a\v\\

Spici spry (Chlamydospory)

Sporangia
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VyVo0] zoospor

Listy, jehlice, letorosty
Korni leze na kmeni a vétvich
Koreny, puda
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Infekce zoosporami

Vsechny rostlinné organy
Koreny

Kmen

Listy/jehlice

Department of Forest Protection
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Phytophthora neni schopna kolonizovat mrtvy rostliany
material!!

Phytophthora napada prfevazneé zdrava a vitalni rostlinna
pletival

.... Umeéla inokulace je velmi jednoducha!

Department of Forest Protection
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Zivotni cyklus rodu

Phytophthora

Mycelium
Chlamydospory
Oospory
Oogonia
Antheridia
Zoosporangia
Zoospory

Bohuzel také

o
1

epartment of Forest Protection

sporangium

/\a?/

sporulation
from young

plant in spring

zoospores

sporangium
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This is a simplified disease cycle for late blight of potato.

oogonium
antheridium (> 0,

sexual reproduction
loccurs only when both mating
types present|

infected plant

© Wikipedia
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CECH1.avi

Phytophthora lateralis — zivotni cyklus

2OSPares F

Formation of -3

IOOSPOTEes
g Spread

gerrmingtion

in
saturated
sl

Port Orford Cedar
Root System

infecticon
by

Mycehium
and spores
1 in diseased
roats
Resting spores In soil ) [ Spread via
root contact

and decomposed roots

©Wikipedia
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Vybér hostitelll a jejich patogenu rodu
Phytophthora

Citrus: P. parasitica, P. citrophthora ... a dalSi

Quercus: P. cinnamomi, P. quercina, P. ramorum

Castanea: P. cinnamomi, P. cambivora

Chamaecyparis, Thuja: P. lateralis, Severni Amerika, Evropa
Austrocedrus: P. austrocedrae

Juniperus: P. austrocedrae, Evropa

Rhododendron: P. ramorum, P. plurivora

Fagus: P. plurivora, P. cambivora, P.cactorum, P. ramorum, P. kernoviae
Alnus: P. alni, P. plurivora a dalsi

Aesculus: P. ramorum, P. plurivora, P. cactorum, P. cambivora


cinnamomiSpanien.JPG
cinnamomiSpanien.JPG
cinnamomiSpanien.JPG
cambivora_chestnut_1.jpg
cambivora_chestnut_1.jpg
cambivora_chestnut_1.jpg
cambivora_chestnut_2.jpg
cambivora_chestnut_2.jpg
cambivora_chestnut_2.jpg

Symptomy druhu rodu Phytophtora u
Evropskych drevin

Hniloby semenacku, padani semenacku
vadnuti listu
vadnuti koruny
chiadnuti letorostu
symptomy stresu v korune
leze na kmeni a
vétvich, nekrézy,
hniloba korenu

= Department of Forest Protection



Phytophtora — hniloba kofenu




Puvod invazivnich patogent

Invasive Forest pathogens in Europe
since 1800 (Santini et al. 2012) %

M aliens
M species of European origin
W cryptogenic species

M hybrids

Department of Forest Protection
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Ohrozené ekosystemy

Invasive Forest pathogens since 1800,
affected ecosystems (Europe) %

urban areas
W forests
B nurseries

W orchards and other
plantations

Santini et al.2012

BFW. ‘Department of Forest Protection




Hybridizace jako zdroj ,,novych* patogen
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Santini et al.2012
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1800-29
1830-59
1920-49
1950-79

1980-2008 —
besess

1890-1919
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Kategorie dopadu (rostlinné organy)
Rakoviny a hniloby korenu- nejvyssi narust

14 4 Santini et al.2012

12 1 B Anthracnose B Canker

10 - B Foliar disease B Powdery mildew
Q O Root rot B Rot

B Rust B Wilt

. dind .

180029
1830-59
186089

18901919
1920-49
1950-79

19802008




Phytophthora cinnamomi

patogen vice nez 1000 rostlinnych druhd,

zpusobuje i smrt hostitele, zarazen mezi 100
nejvice invazivnich druhu celosvétove..

skolky, sady, rezervace, hospodarske lesy,
plantaze vanocnich stromku...

epartment of Forest Protection
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Dopad
Hynuti, zvlasté u stromu po prechozim stresu prisusky

Duh ohrozujici cely ekosystém:
Uhyn celych druhti stromt, ke, dokonce i bylin v podrostu

Ztrata biodiversity a poskozeni celého procesu vyvoje
ekosystému, spoustéjici faktor pro mnoho sekundarnich patogenti
(na ptiklad podkorni hmyz, choroby listu atd.)

M Department of Forest Protection



Puvod — JV Asie, Oceanie, Papua-Nova Guinea?
Prvné zaznamenano nejspise zhruba pred 200 lety v
severni Americe jako ,nahla smrt“ nepuvodnich druhu

drevin
Prvni popis

Skoricovnik na Sumatre, 1922

USA
1930, Rhododendron:

Evropa
Francie, Spanélsko, Italie a Portugalsko:
Hynuti stalezelenych dubu, jedlych kastanu

i

FW. ‘Department of Forest Protection



Mount Dale, Zapadni-Australie

© Photographs by Gnangarra, commons.wikimedia.org

epartment of Forest Protection
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© wikipedia.org

© wikipedia.org —chradnuti vice
nez >282,000 ha druhu
Eucalyptus marginata (Jarrah) v
Zapadni Australii kolem roku
1970
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Phytophthora cinnamomi

ltalie, pfedhafi Alp, Cerven 2014 Castanea
sativa
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ytophthora cambivora byla zcela nahrazena
hem P. cinnamomi
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Rakousku 2015 - sad




Chlamydospory
Spici spory— prezivaji az 6 let v poSkozenych tkanich a
pudeé.

epartment of Forest Protection




Infekce: Minimum 15° C, Optimum 20° C
Rust: Minimum 5-6° C, Optimum 24 az 28° C,
Maximum 32 az 34° C

Malo odolné vuéi mrazu

DAISY (Delivering Alien invasive Species
Inventories in Europe 2006): “Klimaticky model
predpovidajici vyvoj patogenu”

M Department of Forest Protection



Sifeni

Rostlinny material (bez symptomu!!), infikovany
semenny material, tekouci voda (feky),
kontaminovana voda (zavlaha), contaminated
lesni mechanizace (harvestory, pily.), auta,
privalové srazky se zeminou...

Neprenasi se vétrem ( - ne “opadave”
Sporangia)

M Department of Forest Protection



Chradnuti kastanu

‘Bakterialni onemocnéni Pseudomonas syringae pv. aesculi a také druhy
rodu Phytophthora

alsi patogeny, napf. rod Verticillium stejné jako kofenove hniloby a
‘klinénka jirovcova (Cameraria ohridella)

'problém: podobné symptomy a bohuzel, Casto obeé nemoci dohromady:

P“esné diagnostika nutna!

— Molekularnl diagnostika pro Pseudomonas: vzorky z kmene

Klasicka nebo molekularni diagnostika pro rod Phytophthora: vzorky z
kmene a pudy

FW ‘Department of Forest Protection



Pseudomonas syringae pv aesculi
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Phytophthora cactorum a cambivora

ATV 3N NN
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Porovnani symptomu
Pseudomonas syringae pv.aesculi a Phytophthora

Pseudomonas

¥ Prevazné starsi stromy
Obcas bez symptomu v koruné

- Jednostranné odumirani vétvi,
chradnuti koruny

Mizotok na kmeni:

Na nizSi ¢asti kmene
Obcas na bazi kmene
Korni nekrozy:
Oranzovo-Cervené

zonalni
Veétsinou mimo kambium

Praskliny v ke

FW. Department of Forest Protection

Phytophthora
Vsechny vékové stadia

Ridnuti koruny

Zloutnouci, mensi listy
Mizotok na kmeni:
VétsSinou na bazi kmene
Obcas i vyse, limitovane
Korni nekrozy:
Oranzovo-Cervene, hnédé
Bez zonovani, kraj vodnaty

VétSinou v kambiu

Praskliny v kufe



Vyvoj choroby

Pseudomonas syringae pv.aesculi a Phytophthora-species

Pseudomonas Phytophthora

Chradnuti probiha témer vylucne Chradnuti behem
béhem jednoho roku nekolika sezon, Casto
chronicky problem

e

epartment of Forest Protection
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Strategie boje

Prevence
Pseudomonas Phytophthora
Rostlinny material z Rostlinny material z
testovanych skolek testovanych skolek
Analyza zeminy na
rod Phytophthora
Pred sadbou
LécCba
Pseudomonas Phytophthora
Bakteriofagni viry phosphite ?
(v testovani)
phosphite ?

BF = kDepartment of Forest Protection



Phytophthora ramorum — priklad potencialnich
hostitelu

Hlavni hostitelé - Phytophthora ramorum
- Rhododendron

Viburnum ,‘ﬂ‘ EI
Gaultheria i sShe /
Larix ¥ ;S
Quercus rubra
Quercus cerris
Quercus ilex
Fagus sylvatica
Castanea sativa
Aesculus hippocastanum
Pseudotsuga douglasii (Velka Britanie - semenacky)
Picea sitchensis

S .. Maceinium, sp.: (Velka Britanie)

A\ AU
S \\‘\ A3
i 5 -

© Halvor Solheim, Norway
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Phytophthora ramorum — Chradnuti Japonskeho
modrinu ve Velké Britanii

> 7 7 4
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Figure 2: Crown dieback and Figure 3: Purple to blacklesnon_.s"orTn_ata;;IIy
mortality of mature L. kaempferi, infected needles, Cornwall, September 2009
Cornwall, September 2009

© CI. Brasier & J. Webber 2010:
Sudden Larch Death Nature, Vol 466,
824, 825

B F W M Department of Forest Protection




- Poprve popsana v roce
2001 na rodech
Rododendron and
Viburnum

- V roce 2002 spojena s
fenoménem ,sudden oak
death”

- Krvacejici rakoviny—
Fageaceae, Viburnum

- Odumirani letorostu—
Rododendron, Syringa

- Vadnuti asimilacnich
organu— Rhododendron,
Taxus, Abies

- Po Evrope se Siri
predevsim s rodem
Rhododendron

epartment of Forest Protection
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2 Phytophthory na Cupressaceae nové v Evrop¢

Phytophthora austrocedrae

Jizni Amerika (Argentinia, Chile) na Austrocedrus
chilensis od rokul1940 (mal del ciprés, MDC, chradnuti
cyprise)

Objeveno a popsano v roce 2007!

Evropa

UK: Prvni nalez 2011 v parku na Chamaecyparis
nootkatensis a lawsoniana. V lesnim prostredi 2012 na
Juniperus communis. V soucasnosti zavazny problém
na rodu Juniperus ve Velkeé Britanii.

Némecko: 2001 Juniperus horizontalis ,glauca“ ve

skolce, 2013 potvrzeno jako P.austrocedrae.
BFW. Department of Forest Protection
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Argentina
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Chradnuti jalovce v severni Anglii

©OUK Forestry
Commission

Department of Forest Protection



P. austrocedrae v Anglii

DNA druhu P. austrocedrae
izolovana z pudy
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©Fotos: Green, S., Hendry, S.J., MacAskill, G.A., Laue, B.E., Steele, H. 2012. Dieback and mortality of Juniperus

communis in Britain associated with Phytophthora austrocedrae. New Disease Reports 26, 2.

1 -
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Phytophthora lateralis

Celosvetove nejfatalnejsi onemocnéni
rodu Chamaecyparis spp.
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Phytophtora alni v Ceské republice

@® natural stands
+ urban areas

% ornamental locations
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Chradnuti koruny buku — Phytophthora cambivora
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Phytophthora-

Phytophtofahplur'i"\')ora
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Lesni skolky jako potencialni zdroj nakazy
rodem Phytophthora-

* Jung et al. 2015, Forest Pathology, online-Version)
732 evropskych skolek
1992 stanovist’

18 evropskych statu

’

CHR; 0.2%
FOL; 0.1%

LAC; 0.2% INU; 0.1%
PAR; 0.2% LAT; 0.1%
RAM; 10.1% QUT; 0.2% \ As:i\ %1‘:‘1%
"4 HIB; 0.1%
PSY; 0.1%
BIL; 0.05%

PIN; 0.2% __'CIT 5% 0.05%
' « 'CIT 6'; 0.05%
PAU; 0.2% ~__ILI; 0.05%
'RAS'; 0.05%
: ¢ RUB; 0.05%
HED; 0.3% 2

Z WAL'; 0.05%
== AUS; 0.05%
HUM; 0.05%
ULI; 0.05%
SN\_TEN; 0.6%

n nurseries = 732; infestation rate: 91.5%
. n nursery stands= 1992; infestation rate: 81.0%
CIN; 14.3% n identified isolates = 1827 (= 100%); n unidentified isolates = 249
49 Phytophthora taxa; 41 alien, 3 native, 5 cryptic taxa

Other P. spp.; 5.1%

PEL; 0.3%

TRO; 0.4% \

PLU; 14.6%
NIC; 11.1%

epartment of Forest Protection
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Forest Pathology @&,

For. Path dod: 101111 fefp1 2239
i 2015 Blackwell Verlag GmhH

Widespread Phytophthora infestations in European nurseries put forest, semi-natural
and horticultural ecosystems at high risk of Phytophthora diseases

T. Jung™*=, L. Orlikowski®, B. Henricot*, P. Abad-Campos®, A G. Aday®, 0. Aguin Casal”, |. Bakomyi®, 5. 0. Cacciola®,
T. Cech™, D. Chavarriaga™®, T. Corcobado™, A Cravador’, T. Decourcelle™, G. Denton”, & Diamandis™,
H T. Dogmus-Lehtijfrvi’, A Franceschini™, B. Ginetti™®, M. Glavendekdé™”, | Hantula™, G. Hartmann™, M. Herrero™”,
= D. Ivic™, M. Horta Jung”, A Lilja™, N. Keca™, V. Kramarets™, A. Lyubenova, H. Machado™, G. Magnano di San Lio”,
= P. |. Mansilla Véizguez’, B. Margais™, L Matsiakh®™, L Milenkovic® 7, §. Moricea™, Z A Nagy®, |. Nechwatal®, €. Olsson®™,
= T. Dszako™, A Pane®, E. |. Paplomatas™, C. Pintos Varela”, 5. Prospero™, C Rial Martinez”, D. Riging™, C. Rohin™,
= A Rytkéinen™ M. E. Sdnchez™, B Scanu™, A Schlenzig™, |. Schumacher™, 5. Slavov™, A Solla™ E. Sousa®™, | Stenlid™,
V. Talge™, Z Tomic®™, P. Teopelas™, A Vannin™, A M. Vettraing™, M. Wenneker™, & Woodward'® and A Peréz-Slerra™
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Strategie

Preventivhé nakupovat pouze Phytophthora-free rostlinny

material

Opakovana kontrola sadebniho materialu

Vice rutinnich kontrol ohledné potencialnich symptomu
Vyhnout se introdukci pudniho materialu

Desinfekce nastroju, obleCeni

OSetreni pouze i jednotlivych stromu(Potassium phosphite -

Fosforitan)

Chemické osetreni sadebniho materialu: nedoporuceno, resi

pouze symptomy a zvetsuje rezistenci patogena



Mechanismu Sifeni rodu Phytophthora
Potvrzeno:

oblecCeni
~__ ps
~_ jizdni kola
nastroje
harvestory, lesni mechanizace
outdoorové vybaveni
Vitr
deést
sadebni material

M Department of Forest Protection
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Kalium-phosphite-injekce
(fosforitan draselny)
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Rizika a prognozy

« Vysoké riziko kvuli tendenci rodu Phytophthora vytvaret hybridy
a pfizpusobovat se tak hostitelskému spektru a prostredi

* Vyznamne riziko ve specialnich rezimech (napriklad plantaze
vanocnich stromku)

« Zvysujici se dopad na prirodni ekosystemy vlivem obchodu se

sadebnim materialem bez doporucenych karanténnich opatreni
« Zdomacnéni druht rodu Phytophthora z tropickych a sub-
tropickych zemi ve stfedni Evropé diky zméné klimatu (P.

cinnamomi !)
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Dékuji za pozornost !
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