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Emerging Diseases in Europe
-

At the example of Sooty Bark 
Disease and Canker Stain Disease
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Cryptostroma
corticale

-
causal agent of the
Sooty Bark Disease

History, biology, 
symptoms, 
diagnosis, 
current research



25.11.2025 REBEKKA SCHLÖßER 3

Acer pseudoplatanus L.

-grows on nutritious soil with 
good water availability

-valuable timber

-often mixed with beech and 
European ash

-used for e.g. building 
instruments

LEUSCHNER and ELLENBERG 2017 p. 186 
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Acer pseudoplatanus L.
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History of Cryptostroma
corticale
-first described from dead wood in 1889 as
Coniothyrium corticale by Ellis and Everhard in 
Canada

-first report in Europe from Wanstead Park in 
London, UK in 1945 (Gregory and Waller 1951)

-renamed by Gregory and Waller in 1951

-belongs to the Ascomycota, Graphostromataceae, 
most likely to the Xylariales

-closely related to Biscogniauxia sp. and 
Graphostroma sp.



History of Cryptostroma corticale

-periodic but rare appearance of
symptoms after exceptionally warm 
years

-relatively constant appearance in 
literature since 2003/2005

-a lot of new publications since 2020

-know to have a saprophytic, 
pathogenic and endophytic stage
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Biology

-hyaline mycelium, first white, later
turning brownish

-mycelium plug discolors dark after a 
week (differential diagnosis to B. 
nummularia)

-spores
-ovoid
-dark due to melanin-inforced cell-wall,
-about 5 x 3.6 µm



Biology
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Pg, phellogen; R, roof stroma; Col, columns; Cap, capillitium; Sp, spore mass; Phi, 
phialide layer; P, floor stroma; Phi, phloem ; C.S. cambial stroma; M .R. medullary ray.



Symptoms

-wilting / crown
dieback

-discoloration of the
wood

-blistering of the bark

-sporulation
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Symptoms
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First reports of SBD in Europe



Susceptibility of different Acer species based
on Dickenson (1980)
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-infection of one living plant per 
species

-A. nigrum seems to be most
susceptible
-even A. saccherum, which is
from the natural host range, 
seems quite susceptible in this
experiment



Sporulation tests of Dickenson (1980)

-inoculation of autoclaved wood
blocks with C. cortical

-sporulation documented eventually
(after 5 months latest) on all samples
tested

-Acer campestre, A. cappadoicum, A. hcrsii, A. 
japonicum, A. palmatum, A. rubrum, A. 
saccharinum, A. saccharum

-Aesculus hippocastanum L. (horse chestnut)

-Euonymus europeaus

-Fagus sylvatica L. (common beech)

-Ligustrum vulgare
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-Platanus x hispanica, Platanus orientalis L. 
(oriental plane)

-Populus nigra

-Prunus spinosa

-Quercus robur

-Salix caprea, S. viminalis,

-Taxus baccata L. (couuuon yew)

-Tilia x europaea L. (common lime).



Reports from other tree species

-Aesculus hippocastanum
in Germany by Brenken et 
al. (2024)

-Reported from Tilia and 
Carya in Wisconsin by
Gregory and Waller (1951)
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Methods of Diagnosis
-examination under
microscope

-plating out 
spore/woody material

-PCR of mycelium with
subsequent BLASTn
analysis

-qPCR with species
specific primers from
plant sample
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Differential 
Diagnosis

-C. Corticale is easy to confuse
with Stegonsporium pyriforme s.l.

-> both produce black
spores on sycamore

-C. corticale produces a continous
layer of spores underneath the
bark

-S. pyriforme produces little black
spots that break through the bark
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stacks of wood 
with symptoms 
without cover

stacks of wood 
with symptoms 
covered with 
foil

stacks of wood 
with 
symptoms 
covered with 
soil

stacks of wood 
without SBD 
outbreak from 
diseased trees

Current research – storage of infected wood
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packs of 3 logs 
with symptoms 
covered in foil

single logs with 
symptoms 
without cover

single logs 
covered with 
soil

Current research – storage of infected wood
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chipped wood dispersed in a 
larger area

heap of chipped wood

Current research – storage of infected wood
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Persistence of the conidia

• study started in August 2020 and ended in 
September 2022

• at every sampling conidia could be found

• not all conidia found germinated, especially not 
from the shredded wood

• throughout sampling time fresh conidia could be 
found in different capacities every time

• in the beginning many conidia, over time less and 
less but always some to be found

chipped
wood

logs covered
with soil

logs covered
with foil



Current research –
Analysis of fungal endophytes
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• sampling of visibly healthy trees

• determination of fungi through ITS

• C. corticale detected in visibly healthy 

trees

• in total nine Basidiomycota were found 

(out of 91 morphotypes)



Fungal endophytes from woody tissue of 
sycamore
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n = number of isolated morphotypes;

only at one site, morphotype at 2 sites, morphotype at 3 sites, 
morphotype at 4 sites

Isolated orders of the Ascomycota

(n = 79 taxa)



Most important results of the endophyte
analysis

-fungal composition and number of isolated fungi 
varied distinctly between sites

-significantly more Ascomycota isolated than
Basidiomycota

-isolates dominated by Pleosporales and 
Xylariales unlike described by Sieber (2007)1

-C. corticale isolated from site in Schleswig-
Holstein
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1 SIEBER (2007) Endophytic fungi in forest trees: are they mutualists? Fungal Biol Rev 21:75–89. https://doi.org/10.1016/j.fbr.2007.05.004

SCHLÖßER et al. 2023, 

Mycological Progress



Current research

-search for a potential antagonist to be used as biological control agent in the future
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Arthrinium cf. mariiPreussia cf. aemulans Diaporthe pustulata

Schlößer et al. unpublished



Current
research
-five potential 
antagonists identified
through different tests

-results need to be
followed by in planta
experiments

-possibly a analysis of
secondary metabolites
might be beneficial
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Dual-culture
Antagonism
assay

Growth 
challenge
against six
plugs

Test of vitality



25.11.2025 REBEKKA SCHLÖßER 26

Current
research

-spores can travel a 
distance of up to 300 km 
in the air (Muller et al. 
2023)

-sporulation seems to be
the strongest during the
summer months
(Burgdorf et al. 2022)



Current research

-recently a prick-test for testing
for allergic reaction to C. 
corticale has been established

-at risk occupations can thus be
tested beforehand to be better
prepared and protected
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Protecion measures for workers (and citizens)

-protective clothing, including especially
an appropriate mask during works

-felling of infected trees preferrably under
wet conditions

-choosing seasons with lower sporecount
(winter months)

-security parameter around the felling
site to protect citizens

-avoid using wood from infected stands as
firewood
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Summary
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-emerging pathogen

-already widely spread (newly to Russia and 
new reports from western America and Canada)

-hard to detect because of endophytic stage

-potentially broad host range, for now primarily 
on A. pseudoplatanus and A. campestre

-differences in spore pressure throughout 
seasons
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Ceratocystis platani
-
Canker Stain Disease
HISTORY,  SYMTOMS,  QUARANTINE ORGANISMS,  MONITORING,  
MANAGEMENT



Platanus orientalis L.

-natural distribution from Greece
on eastwards

-found as an ornamental tree all 
over central Europe

-grows best on rich soils with a lot
of light

-drought tolerant
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Ceratocystis platani (J.M.Walter) Engelbr. & T.C.Harr. 

-fungus of the Sordariomycetes

-wound pathogen causing tracheomycosis

-optimal growth temperature 25 °C

-asexual spores can survive for around 100 days in the soil

-spores not known to be airborne but can disperse through
air by sawdust
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https://en.wikipedia.org/w/index.php?title=J.M.Walter&action=edit&redlink=1


History of
the Canker
Stain
Disease

25.11.2025

-Ceratocystis platani is native to North America 
-American sycamore: fairly resistant (co-evolution)

-Oriental and London plane: very susceptible

-usually fatal within 1-5 years after infection

-unintentionally introduced by US army in Italy 
and France on infected plane wood packaging 
during WWII

-most likely one-event introduction

-dispersal via contaminated pruning tools, road 
construction machinery, rivers, roots

-quarantine pathogen
-stringent and costly eradication measures are 
implemented
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History of the Disease
- the disease is devastating in Greece, infecting very 
old oriental planes of great aesthetic value

-2011 first report from Istanbul, Turkey, confirmed in 
2016

-2014 first report from Albania

-2016 Canal du midi (southern France, 260 km long 
and built in 1667), 42 000 plane trees, UNESCO world 
heritage site

-> more than 26 000 trees felled between 2006 and 
2020

-several outbreaks in the northern parts of France 
(Nantes, Paris region) in 2019 and 2020

-potential spread to northern Europe not limited by 
climate
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?

Staining of 
colonized 

tissue

Yellowing and 
wilting of twigs

Mycelium development and proliferation into the wood 
tissues (parenchyma rays, cambium, vessels,…)Germination in 

contact with wounds

Diseased tree

Healthy tree 
gets infected

Root 
anastomosis

Abundant fruitification on 
wood exposed by wounds

Sexual 
reproduction

Asexual 
reproduction

Human

Water 
transmission

Animals



Symptoms of CSD
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Asymptomatic

tissues
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Symptoms 
of CSD



CSD as a Quarantine Organism

What is a "Quarantine Organism"?

Quarantine organisms are plant pathogens that are not yet present in 
the EU, or are present but not widely distributed, and deemed by EU 

legislation as being harmful to plant health.

-> This results in frequent monitoring for already present pests and ones
with high risk of introduction
-selective controls of 'dangerous goods' at entry points like ports and airports

-control of endangered areas (e.g. close to entry points)
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CSD as a Quarantine Organism

-on EPPO A2 list since 2019

-lists of quarantine pests recommended for regulation by EPPO
-A1 list = pests absent from EPPO region

-A2 list = pests which are present in EPPO region

https://www.eppo.int/ACTIVITIES/quarantine_activities

25.11.2025 REBEKKA SCHLÖßER 44

https://www.eppo.int/ACTIVITIES/quarantine_activities


Monitoring based on EU regulation 2022/1629 
and the pest-survey card
-annual risk based serveys for the presence of C. platani at potential 
infection points, preferrably between may and september

-serveys include: - visual examination
- sampling and testing of samples

-where infection is identified phytosanitary measures should be taken
for erradication
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Monitoring - spore traps installed during
felling of diseased trees
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-the inoculum dispersal during the sanitation cuts was evaluated less than 200 m from 
the closest symptomatic tree



Diagnosis

-baiting of the fungus

-use of assumably infected plant material

-asymptomatic plane tree sticks or carrot is placed in a dish or
water with the piece of infected wood

-water is aerilised by fish tank air pump

-after 2-3 days mycelium can be seen on the bait material

-molecular diagnostics (in the field)
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Baiting
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Diagnosis of Ceratocystis platani

Classical isolation methods   Molecular methods                       

Speed

Early 
detection of 
the disease

Sensitivity
Specificity

Imaged by Dr. P. Tsopelas)

www.abm.com



Edge
Necrotic
tissues
Asympt. 
tissues

2. DNA Extraction
[2-3 minutes]

1. Sampling

[1-3 minutes]

3. LAMP [≈30 minutes] 16 
samples

Elution 
buffer

Lysis buffer

10μl



LAMP
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LAMP vs. classic PCR

Loop-Mediated Isothermal Amplified

-LAMP much faster in amplifying
-isothermal = entire reaction works at one
temperature

-4-6 primers needed

-2 primers bind to strand with a 5` overhang which
is the reverse complement to the third primer

-these later bind together and you recieve a 
dumbbell structure that amplifies in a loop

-result shows whether specific target was in 
sample or not

-also possible to quantify amout of target in 
sample

-LAMP is less sensitive to inhibitors
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Polymerase Chain Reaction

-PCR is based cycles with different 
temperatures

-2 primers needed

-sample must be clean

-primers usually not specific (in contrast to
qPCR)



Management based on EU regulation 2022/1629

-establishment of buffer zone including infested area with a 1 km buffer

-removal of infected plants within infected zones

-applying appropriate measures to prevent spread

-plane wood cannot be moved outside the infected zone (other than to bring to appropriate
treatment facility)

-not allowed to plant new plane trees in infected zone

-infected soil cannot be transported outside the zone, unless previously appropriately treatred

-pruning tools need to be cleaned and disinfected

-pruning wounds need to be treated to prohibit infection through the fresh wound
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Management

-affected trees should be cut immediately

-at least the neighbouring trees should
also be cut

-debris and sawdust should be sprayed
with fungicide after

-soil around stem base should be removed

-monitor site to make sure not more trees
are infected
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Management

- spread mainly through human activity, 
also through roots

-source plants locally

-sterilize pruning tools after every tree
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Interesting research – VOC in CSD

-four different C. platani cultures were tested

-six related species and five non-related species were also tested

-5 plant trees infected with C. platani, 5 as mock-control

-pure C. platani culture emitted mix of six specific VOCs, unique to
this species

-same VOC were detected in infected plants as early as 4 dpi

-> possibility to detect early infection with CSD by VOC analysis of
bark
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Summary
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-C. platani is an invasive species 
spreading further throughout Europe

-monitoring and management 
regulations by EU in place

-spread by water, root anastomosis 
and pruning tools

-possibility of early detection by VOC
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Thank you for your attenion!
Thank you to the SG3 of the department of
Forest Protection of NW-FVA!

Thank you to the Forest Pathology group of
the Institute of Sustainable Plant Protection of
CNR!
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