Invazivni choroby - nova rizika pro
dreviny - staré problémy

Co miZeme cekat a jen doufat, Ze nas to mine, aneb choroby drevin
nechodi po horach ale po skolkach.

Libor Jankovsky
jankov@mendelu.cz
Tel. 737811227, 739341961



mailto:jankov@mendelu.cz

Nové?
Nebezpecné?
Karanténni?
Invazivni!



hno mohou choroby

Ne za vsec
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Phytophthora

Phytophthora alni
Phytopthora cambivora

Phytopthora citricola
P, kernoviae

P. ramorum (Suden Oak Death)

http://www.baumkrankheiten.com
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Alder dieback Phytophthora aln




Alder dieback Phytophthora alni, P. multiformis

Oomycota




Phytopthora
P. citricola, P. kernoviae
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Phytopthora cambivora




P. cambivora




IVOra

cambi

P.

//www.baumkrankheiten.com

Pictures by T. Jung http



P.citricola
Aesculus hippocastaneum

Pictures by T. Jung http://www.baumkrankheiten.com



P. roboris
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Phytophthora ramorum

Leaf spots caused by Phytophthora ramorum on
rhododendron. Leaf spot margins caused by this
Phytophthora are often fuzzy, rather than
sharply defined.

Black zone lines under diseased
bark in oak.







Rhododendron

Aerial dieback Petiole and leaf base necrosis




Opatreni ve skolkach

Zalivkova voda — bezpecny zdroj vody, filtrace vody

Bezpecnost substratu
— Rybnic¢ni bahno

— Drevni substraty

— Kurové substraty

Pohyb rostlinného materialu
— Globalizace produkce
Pohyb substratu

— PUvod

— Slozeni

— Osetreni



Verticillium
dahliae




Fusarium oxysporum




Cryphonectria parasitica




Cryphonectria parasitica Murr
symptomy infekce
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Cryphonectria paras

symptomy infekce




Cryphonectria parasitica




Cryphonectria parasitica Murr
mycelium in the culture




Fytopatologické problémy jasanu

* Ash decline — chradnuti jasanu,
komplexni choroba

* Ash yellows — fytoplasma
* Ash dieback — nekrdoza jasanu
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Patogen

?P?7?
2006 Chalara fraxinea — nekroza jasanu

2009 Hymenoscyphus albidus — voskovicka
bélava

2011 Hymenoscyphus pseudoalbidus

2013 Hymenoscyphus fraxineus — voskovicka
jasanova



Situace v CR

V soucasné dobé Ize konstatovat, ze odumirani Jasanu se
symptomy Chalara fraxinea je ziejmé po celém Gzemi CR.

Siti se jak v lesnich porostech, tak ve stromofadich podél
cest, na volné rostoucich jasanech v krajingé, vysadbach
jasanu ve méstech.

Chradnuti jasanuU a s tim spojena Ch. fraxinea bylo
zjisténo rovnez ve skolkach, kde bylo pozorovano mi;.
vyrazné spojeni s gradaci savého hmyzu (TiSnov), zde
predevsim dutilek Prociphilus spp.

Chradnuti jasanul bylo zjiSténo dosud na Fraxinus
excelsior a jeho kultivarech, pFedevél'm jeho previsla
varieta F. excelsior cv. ,,Pendula a F. angustifolia.



Chalara fraxinea v CR

Elrvnl'kzprévy o chradnuti z konce 90. let — severni Morava a
ezsko

2002 Herbarova polozka z Mladce

2002-2004 Pozorovano poskozeni jasanu v arboretu ve
Krtinach

2004 — Lanzhot

2007 - Prvni overena identifikace Chalara fraxinea byla
laboratorne provedena O. Holdenriederem ze vzorku
odebraneho.z Fraxinus excelsior cv. ,Pendula® v arboretu_ve
Krtinach na Skolnim lesnim podniku Krtiny, coord: 49°19'7"N,
16°44'35"E, datum: 26.9. 2007.

Zahy byla Chalara fraxinea potvrzena rovnéz z lokality
Hradcany u TiSnova a Lomnice u TisSnova.

V roce 2008 b\gy provedeny dalsi izolace z oblasti SLP Kftiny a
okoli TiSnova. Dalsi vzorky jsou prubézné zpracovavany.
|dentifikace diagnostickou laboratori v Olomouci v roce 2008

Dnes prakticky po celém uzemi s vyraznym ekonomickym a
environmentalnim dopadem



Zivotni cyklus - ?????

1. Microscopic airborne
spores of the fungus
land on ash leaves in

6. Each mushroom
releases thousands of (e
spores into the air a sumer..._.....:

R e 2 and kills
ready to start the Ny e o o e
cycle againl! P, iy

3. Then it
5. The following | grows into
summer the pa the branch
fungus and trunk
develops tiny | and kills
mushroom % them too.
structures onfSaS . leaf and stalk
the dead leaf SEERNwISEE fall to the
stalks. 0 woodland floor.

http://theconversation.com/we-must-develop-the-genetic-tools-to-fight-ash-dieback-
18931



Symptomy







Chalara fraxinea



Konidie
Ch. fraxinea




Chalara fraxinea = Hymenoscyphus fraxineus

https://www.youtube.co/watch?v=go|jMIQiE&feature=p|ayer_detai|page



Redeni

Ve skolkach neni problém — aplikace letnich
ochrannych postriku — spektrum fungicidu
zamezujicich raseni spor, odstranovani rapiku
atd.

Podnoze — F. pensylvanica

Podnoze - rezistentni F. excelsior, F.
angustifolia

Mikroinjektaz — pouziti nanotechnologii



Thousand cancer disease
Geosmithia morbida - Pityophthorus juglandis
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Thousand cancer disease
Geosmithia morbida




Geosmithia morbida




Ceratocystis fimbriata f. sp. platani




Symptomy rakoviny kury platanu

* vadnuti a prosychani stromd

* polickovité popraskand klira v
misté infekce

* pod odchlipujicimi se Supinami
jsou loziska nekrdz (viz
obrazek)

e iizolatl, odebranych z
rakovinnych loZisek vyrlsta
ophiostomatalni houba

* napada predevsim starsi
stromy, infekce je spojovanas
fezem stromd




Ceratocystis fimbriata f. sp. platani



http://www.public.iastate.edu/~tcharrin/Pla2
http://www.public.iastate.edu/~tcharrin/Pla2

f. sp. platani
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Massaria platani




Distribution Maps of Quarantine Pests for Europe

Eutypella parasitica

Naticoal record

El Present

} )| Present only insome steas

Subnational record

IE] Present

| (9] l Present only in sume areas

2006-09-22
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Eutypella parasitica




Pseudonectria
rousseliana
Volutella buxii

http://bfw.ac.at/ws/sd.web?kat=109&lang=1



http://bfw.ac.at/ws/sd.download?content=109_3
http://bfw.ac.at/ws/sd.download?content=109_3
http://bfw.ac.at/ws/sd.download?content=109_6
http://bfw.ac.at/ws/sd.download?content=109_6

Cylindrocladium
buxicola

http://bfw.ac.at/ws/sd.web



http://bfw.ac.at/ws/sd.download?content=165_3
http://bfw.ac.at/ws/sd.download?content=165_3
http://bfw.ac.at/ws/sd.download?content=165_4
http://bfw.ac.at/ws/sd.download?content=165_4
http://bfw.ac.at/ws/sd.download?content=165_1
http://bfw.ac.at/ws/sd.download?content=165_1

Microsphaera alphitoides

var. alphitoides
oak powdery mildew

Asia, N. America, S. America,
Africa, Australia, N. Zealand,
Europe (all vareties)

domesticated species in Europe
reported from Portugal 1876/1877

Very quick spreading within
1906/1907

Origin: probably Asia — Limkaisang
et al. 2006 confirm genetic
similarities with mildews on mango

High risk of introduction
M.alphiitoides var. chenyi from
China/Asia




Microsphaera alphitoides var. alphitoides
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Erysiphe flexuosa (syn.Uncinuliella flexuosa)
Aesculus pavia, A.hippocastanum, A x carnea

Origin

e N. America have believed... (Braun 1987, Farr et al. 1989), Balcan has also been suggested (Ing &
Spooner 2002)

eDistribution in Europe

Germany (Ale-Agha et al. 2000), Switzerland (Bolay 2000), England (Ing & Spooner 2002), Slovakia

(Zimmermannova-Pastircakova et al. 2002), Hungary (Kiss, Vajina, Fischl, 2004), Slovenia (Milevoj 2004)
Italy (Nali 2006),
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Erysiphe elevata
(syn. Microsphaera elevata)

Catalpa bignoides
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Erysiphe azaleae

(syn. Microsphaera azaleae)
Rhododendron spp.




Erysiphe arcuata
Carpinus betulus

Distribution:

Asia (Japan, Transcaucasia), Europe (Germany, Hungary, Ukraine, Poland)

Some findings reported from Europe as E.carpinicola was ranked to E. arcuata
following studies done by Brown et al. (2006)



Dothistroma septosporum




The geographicai distribution of Dothistroma needle biight (DNB) and decade of first appearance or record of disease.
(Where molecular methods have been used to identify the causal agent of DNB)

() o datn rwcordue

Fast qppesancs of Ssesse

B o 1000

B 10 an

B 1520 550

[ 1910 - 2 :
[ 1950 - 179

[ 1570 vsea JF D
[ 190 % ’ 3
[ %0 - 200 '

B 0202010
Aser 2010 LA
- Saares £52 HERE D, 00 Thndan, synveicrinent F 2ifn s s e
® ocom 1ew » oo 150 150 1o > £ AIRERe, Cakliase STy K ysust i 16, D5Sapie Burvey, Sarl lipan, VET) £ OARG fint it
—_— w’mﬁ-ma © OperStieotbJobonnautars and e OIR Liser Commenty

Petr vahalik a Véra Tomesova 2015



Hostitelé v CR

1. Picea abies L. Karst.,

2. Picea pungens Engelm.,

3. Picea omorika (Panci¢) Purkyné

4. Picea schrenkiana Fisch. & C. A. Mey

5. Pinus aristata Engelm.,

6. Pinus attenuata

7. Pinus banksiana Lamb.,

8. Pinus cembra L. var. sibirica (Du Tour) G. Don,

9. Pinus contorta Douglas ex Loudon,

10. Pinus x digenea Beck (=P. rotundata x P. sylvestris)

11. Pinus heldreichii H. Christ,

12.  Pinus heldreichii H. Christ var. leucodermis (Antoine) Markgraf ex Fitschen, syn. Pinus leucodermis Ant.,
13.  Pinus jeffreyi Grev. et Balf,

14. Pinus mugo Turra,

15.  Pinus nigra Arnold,

16. Pinus ponderosa Douglas ex Lawson,

17.  Pinus pungens Lambert,

18.  Pinus rigida Miller,

19.  Pinus rotundata Link = Pinus mugo nothosubsp. rotundata (Link) Janchen & Neumayer,
20. Pinus strobus L. var. sibirica

21.  Pinus sylvestris L.,

22.  Pinus tabuliformis Hort. ex Carriére,

23.  Pinus taeda L.,

24.  Pinus thunbergii Parlatore, syn. Pinus thunbergiana Franco,
25.  Pinus wallichiana A. B. Jackson

26. Pseudotsuga menziesii



Germany

Austria Slovakia
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Rhabdocline pseudotsugae
Skotska sypavka

1914 Skotsko

1926 Némecko

1930 USA, Dansko, Nizozemi
1938 Ceskoslovensko
1952-1958 eliminovani P. m.
var. glauca v CR - dale
péstovani jen P.m. var.
menziesii

Soucasnost Severni Amerika a
Evropa

Fig. 17 The 1-year life cycle of Rhabdocline pseudotsugae on needles of Douglas fir. a
development of flecks, b formation of fruit bodies, ¢ asci and ascospores with paraphyses,
d symptoms after the loss of a whole year’s needies




Rhabdocline pseudotsugae




Rhabdocline pseudotsugae

Skotska sypavka




Phaeocryptopus gaumannii

Svycarskd sypavka

1916 - zpétné potvrzeny udaje z
Oregonu 5

1925 - popis Svycarsko

Novy Zéland (1975)

Turecko (2003)

Chile (2007)

2002 - Ceska republika, dnes po celém
uzemi, lokalni epidemie limitujici
pestovani douglasky

V CR nejvyznamnegjsi patogen
douglasky, v mladSim véku a v
inicialnich stadiich infekce prehlizen




Svycarskd sypavka - projevy infekce

VoL VE VI VI IX | X | XX nypngiv VI VIE VI IX XU XU D] Ivy Vv VvE|fVvl| Vi IX X[ X
Infekce
Symptomy
Opad jehlic
Prvni rok Druhy rok Treti rok

Uvolnéni askospor z pseudothecii — duben az zari

Kliceni askospor na letosnich jehlicich — kvéten, Cerven
Konec kvétna — Cerven — prvni symptomy
Tvorba pseudothecii — po 9 mésicich — viditelné v predjari roku nasledujiciho infekci

Citlivost (3)10-80 let




Phaeocryptopus gaumannii
Swiss needle cast




Faktory ovlivnujici infekci sypavkami

* Genetika — doba raseni — pozdeé rasici — zvysena
rezistence obecné?

* Geneticka diverzita populace — rozptyl citlivosti
vuci infekci

* Mikroklima

e Zvysena vlhkost
e Zvyseny vyskyt mlh
*\Vyvoj pocasi (mirna zima...)
* Péstebni opatreni
* Minimum infekce pri zastoupeni do 10%



Pitch cancer —Fusarium circinatum

UGA1312035

UGA1312033



http://www.forestryimages.org/images/768x512/1247233.jpg
http://www.forestryimages.org/images/768x512/1247233.jpg
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Fusarium circintatum




Xyl e I l G f a S ti g i O S a G. ashed G.trigtttus

glassy-winged
sharpshooter

A
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X. fastidiosa



Ricketsie
phoney peach disease - jih USA
bacterial leaf scorch, oleander leaf scorch

Pierce's disease, Piercova choroba révy vinné

citrus variegated chlorosis disease (CVC),
Brazilie

Olive Quick Decline Syndrome (0QDS),
Salento lJizni Italie,



https://en.wikipedia.org/wiki/Bacterial_leaf_scorch
https://en.wikipedia.org/wiki/Salento

Vojtéska
mandle
citrusy
Kavovnik
jilmy
réva
jabloné
moruse (Morus rubra)
duby

Liquidambar styraciflua
oleander

broskvoné

hrusné

Javory (Acer rubrum)
RGzné okrasné rostliny




Complesso del Disseccamento Rapido dell'Olivo

* Rijen 2013, Bari
 Hostitele

:




Vektor

Draeculacephala minerva



Anaplophora glabripennis

| UGA0014056




Anaplophora chinensis

UGA1265100

http //www ars-ebcl.org/images/jpeg/anoplophora%20chinensis_adult.jpg



Anaplophora



http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi5mYeXyKfKAhXG8RQKHVcXD_8QjRwIBQ&url=http://www.arca.regione.lombardia.it/shared/ccurl/340/809/Sniffer dogs to find Anoplophora spp. infested plants.pdf&psig=AFQjCNFX9i5r11rnJEWHZ_6Byhn-3uu1vg&ust=1452801114636197
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi5mYeXyKfKAhXG8RQKHVcXD_8QjRwIBQ&url=http://www.arca.regione.lombardia.it/shared/ccurl/340/809/Sniffer dogs to find Anoplophora spp. infested plants.pdf&psig=AFQjCNFX9i5r11rnJEWHZ_6Byhn-3uu1vg&ust=1452801114636197
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj1sJHmyKfKAhUBbhQKHfG_C94QjRwIBw&url=http://www.anoplophora.com/unser-team/nina-pfarr/&psig=AFQjCNFX9i5r11rnJEWHZ_6Byhn-3uu1vg&ust=1452801114636197
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj1sJHmyKfKAhUBbhQKHfG_C94QjRwIBw&url=http://www.anoplophora.com/unser-team/nina-pfarr/&psig=AFQjCNFX9i5r11rnJEWHZ_6Byhn-3uu1vg&ust=1452801114636197

Agrilus planipennis
emerald Ash borer

https://www.panoramatreeservice.com/comm
on-tree-problems-florida/



Dryocosmos kuriphyllus

www.EPPO.org



http://photos.eppo.org/albums/pests/Insects/Dryocosmus_kuriphilus__DRYCKU_/DRYCKU_12.jpg
http://photos.eppo.org/albums/pests/Insects/Dryocosmus_kuriphilus__DRYCKU_/DRYCKU_12.jpg
http://photos.eppo.org/albums/pests/Insects/Dryocosmus_kuriphilus__DRYCKU_/DRYCKU_04.jpg
http://photos.eppo.org/albums/pests/Insects/Dryocosmus_kuriphilus__DRYCKU_/DRYCKU_04.jpg

Zaverem

* V pribéhu 20. stoleti byla do Evropy zavlecena rfada chorob

* Ve stredni Evropé akcelerovalo Sifeni rady chorob drevin otevienim
obchodu v 90. letech

e Soucasny seznam zavlecenych chorob drevin zahrnuje cca 30 druhd,
vcetné 3 karanténnich houbovych patogend.

 Seznamrizik je podstatné veétsi

http://www.eppo.com



http://www.eppo.com/

Skolkar se divi, odbornici zasnou ...
Dékuji za pozornost



