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Disease spread and status
Currently, severe dieback of Fraxinus excelsior L. is 
observed in most European countries, including Nordic
– Baltic States. This is an emerging disease which results
in massive tree mortality, and currently threatens the
existence of F. excelsior in large parts of Europe. 
Characteristic for this phenomenon is a rapid stepwise
pattern of its geographic spread over the continent.
Starting in mid-1990s, the dieback of F. excelsior has
firstly been observed in Lithuania (Juodvalkis and 
Vasiliauskas 2002) and eastern Poland (Przybyl 2002a).
Then it emerged further northwards in Latvia (Talis
Gaitnieks, pers. comm.), westwards in Kaliningrad 
district of Russia and southwards in Belarus (Dmitry
Shabunin, pers. comm.). Since 1998 the dieback of 

F. excelsior has spread all over Poland (Przybyl 2002a),
and in year 2002 the disease was for the first time
recorded in northeastern Germany (Wulf and 
Schumacher 2005). 

In Nordic countries, in year 2002 the disease had
only been observed locally in southern Sweden, but in
summer 2004 it spread throughout south-east and
south, towards western and central parts of the country
ultimately leading to severe symptoms and tree death
almost over the whole area of species distribution
(Barklund 2005, 2006). In 2003-2004, dieback of 
F. excelsior was first noticed in Denmark; during 2005-
2008 rapid spread of the epidemics and massive 
decline were observed in many places of the country
(Thomsen et al. 2007). Finally, in 2007-2008 dieback
of F. excelsior has emerged in Norway (Talgo et al.
2008) and Finland (Jarkko Hantula, pers. comm.).
Therefore, different stages of the epidemics are 
currently encountered in different areas of north 
Europe: initial phase in Finland and Norway, peak in
Sweden and Denmark, and post-decline period (or
chronic phase) in Latvia and Lithuania. This provides
an opportunity to understand what has been the in-
citing factor of the damage, to evaluate long-term con-
sequences and to forecast the future situation with 
F. excelsior stands in the region.

Causal agent 
Recent studies had demonstrated that anamorphic 
fungus Chalara fraxinea T. Kowalski is the causal agent
of the dieback (Bakys et al. 2009a, b; Kowalski and
Holdenrieder 2009a). Initially, the fungus has been
deemed as previously unknown and has been described
as a new species in 2006 (Kowalski 2006). Yet more
recently, based on similarity of ITS rDNA region, 
C. fraxinea was implied to be an anamorph of 
ascomycetous fungus Hymenoscyphus albidus (Roberge:
Desm.) W. Phillips, and consequently has been 
assigned to that species (Kowalski and Holdenrieder
2009b). This is surprising, as H. albidus is common,
native to Europe and a widespread saprotrophic fungus,
known to decompose petioles of shed F. excelsior leaves
in forest litter (Dennis 1981).
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Identity and behaviour
However, the assignment of the pathogen to indigenous,
common, widespread, and until recent seemingly
harmless saprotroph does not solve the mystery of
Fraxinus decline phenomenon. To start with, the identity
of the fungus is still unclear. First, the proposed identity
of dieback agent as H. albidus is to date based on a
single genetic marker. Second, stepwise geographic
patterns of spread of the dieback throughout Europe
strongly imply invasiveness. Consequently, the
pathogen could be: i) invasive hybrid, ii) invasive cryptic
species, iii) invasive mutant. On the other hand, the
fungus might indeed appear to be an indigenous 
H. albidus, and in this case it would likely be an 
oportunistic pathogen, infecting trees stressed by 
environmental factors. Consequently, the following 
hypotheses on dieback agent and environmental role
in F. excelsior decline are investigated: i) the causal
agent is an invasive fungus, or, ii) it is the indigenous
H. albidus, the pathogenicity of which in certain 
populations and/or susceptibility to which of F. excelsior
has been incited by environmental factors. 

Population genetics
No matter whether the causal agent is invasive or 
indigenous, little is known what the modes of its re-
production and spread are. As the fungus produces

both asexual conidia and sexual ascospores, this could
lead to various degrees of genetic variation in its 
populations, one extreme being a single clone line and
no genetic variation, while another, highly diverse 
populations comprised of genetically unique individuals.
An interesting question to be checked is whether ge-
netic variation in geographic populations of dieback-
causing fungus is a dynamic character, and if so, to
which extent. For example, one hypothesis could be
that during the initial phase and peak of the epidemics
few aggressive clonal lines do prevail in populations of
the pathogen, while in devastated stands on weakened
diseased trees there would be a higher genetic diversity.
Then, it would also be of interest to compare those
population structures with populations of C. fraxinea
from geographic regions not yet affected by the disease.
Such studies could significantly contribute to under-
standing the phenomenon of F. excelsior decline, and
simultaneously could provide the answer whether the
fungus is invasive or not. Current situation when 
different stages of the epidemics are observed in the
Nordic – Baltic region creates a pre-requisite for this.

Infection biology and epidemiology
An interesting feature of C. fraxinea is the occurrence
of this fungus in different parts of declining trees, as
leaves, petioles, buds, bark and wood. This demon-
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strates the ability to colonize broad range of physio-
logically, biochemically and physically different plant
tissues. Moreover, the fungus has also been isolated
from symptomless F. excelsior petioles (Bakys et al.
2009b). The latter raises question if the observed were
the initial yet latent infections, or C. fraxinea is also a
natural endophyte of F. excelsior. The latter would
imply universal infection biology and life style of the
fungus, possessing the fascinating ability to act as an
endophyte, pathogen and saprotroph. In order to clar-
ify this phenomenon, healthy F. excelsior material from
geographic regions distant from decline should be
checked for endophytic presence of C. fraxinea. This is
now possible by using C. fraxinea species-specific ITS
primers (Johansson et al. 2009). Moreover, this method
could be easily applied in studies on epidemiology of
the disease and checking for presence of the pathogen
in trade material.

Breeding for resistance
Preliminary evaluations of clonal seed orchards of 
F. excelsior in Denmark and Sweden, and progeny trials
in Denmark have provided strong evidence for genetic
variation in resistance against the dieback (Stener 2007,
Olrik et al. 2007). The potential may therefore be 
available for breeding for resistance against the disease,
if the genetic background is understood. Within the
framework of this applied project we test if the 
observed patterns suggest gene variation of qualitative
or quantitative nature, and how the initially observed
variation between F. excelsior clones and progenies
evolve over time. 
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