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Hymenoscyphus fraxineus, the causative agent
of ash dieback, has been spreading from east to west
across continental Europe and the British isles during
the course of the last two decades. The pathogen was
presumably introduced from Asia, where it colonizes
Fraxinus mandshurica asymptomatically (Zhao et al.
2013). Proliferation of the disease is assumed to occur
via ascospores, which develop on rachises of the previous year’s leaves in early summer and infect young
leaves (Gross et al. 2014). Molecular studies have
shown that there is great molecular diversity of the
individual strains of H. fraxineus, presumably due to
its sexual mode of reproduction. Symptoms in Fraxinus excelsior include dieback of young shoots, necrotic lesions on the leaves and stems (Gross et al. 2014),
and development of collar on the tree trunk (Langer
2017).
Whereas, sanitation measures can be useful in
retarding disease progression in individual trees, especially in cities or parks (Thomsen, cited by McEwan
2015), there are presently no known measures for
preventing disease due to H. fraxineus in forests or
larger stands. Fungicides are effective against H. fraxineus (Hrabĕtová et al. 2016), but they obviously cannot be applied on a large scale, e.g. in forests. However, since individual trees of F. excelsior vary in their
susceptibility to H. fraxineus, one approach to assure
the survival of F. excelsior is to breed for relatively
resistant phenotypes of the species (Enderle et al.
2015, Harper et al. 2016). Other potential approaches
would employ biocontrol. For example, Schoebel et

al. (2014) erudited the use of mycoviruses, which on
the basis of their research suggested that they are not a
promising option for controlling H. fraxineus. Initial
experiments by Schlegel et al. (2016) are not optimistic regarding the use of endophytic fungi for biocontrol of ash dieback.
This special issue on Hymenoscyphus fraxineus
presents results dealing with disease development and
spread of H. fraxineus in species of Fraxinus, with
physiology of the pathogen and with possible methods
for controlling the disease.
Highlights of this issue
Langer (2017) found that H. fraxineus and Neonectria punicea are the primary pathogens responsible for emerging collar rot of F. excelsior; secondary
pathogens include Phytophthora and Armillaria species. Using highly sensitive real-time PCR of symptomatic bark sampled during all four seasons, Matsiakh et al. (2017) showed that H. fraxineus is also the
primary pathogen of bark lesions. One of the factors
responsible for the success of this invasive pathogen
may be its extreme phenotypic and molecular variability. Junker et al. (2017) found that each isolate of
H. fraxineus has its own exoenzyme profile and that
growth rates of the individual isolates also vary considerably. Stenlid et al. (2017) described the genomes
of H. fraxineus and H. albidus, a native nonpathogenic sister species to H. fraxineus, showing that
their genomes harbor similar and extensive Cell Wall
Active Enzyme (CAZYme) repertoires and suggesting

/LWKXDQLDQ5HVHDUFK&HQWUHIRU$JULFXOWXUHDQG)RUHVWU\
/LWKXDQLDQ5HVHDUFK&HQWUHIRU$JULFXOWXUHDQG)RUHVWU\



% 6FKXO]%DOWLF)RUHVWU\YRO 

that the prolonged saprotrophic growth phase on ash
leaves of H. fraxineus and H. albidus has probably
shaped their genomes.
Natural infection of Fraxinus angustifolia was
found in Slovakia by Kádasi-Horáková et al. (2017)
and of F. excelsior and F. angustifolia in Serbia by
Keča et al. (2017). Results by Kirisits et al. (2017)
demonstrated the relative resistance of Fraxinus ornus
to H. fraxineus. In contrast, in Spain, Trapiello et al.
(2017) found neither H. fraxineus nor other Hymenoscyphus species among the mycobiota of leaves of
diseased F. excelsior. In New Zealand, where F. excelsior is an introduced species and H. fraxineus is not
present, Power et al. (2017) showed that it has retained many of its native endophytes.
Other authors addressed potential biocontrol
options for H. fraxineus. The option of using leaf litter
of Tilia to accelerate decomposition of F. excelsior
leaf litter was explored by Bartha et al. (2017). Most
of the endophytic fungi isolated from healthy stems of
F. excelsior inhibited growth of H. fraxineus in dual
culture and thus may have biocontrol potential
(Haňáčková et al. 2017). The group also showed that
those with a presumed saprotrophic role in planta
increased in the summer, those with a pathogenic role
in the winter.
Čermáková et al. (2017) investigated mycoviruses in H. fraxineus, finding mycovirus HfMV1
and other putative double-stranded RNA mycoviruses
in the isolates from central Europe.
And finally, Mitchell et al. (2017) investigated
which tree or trees could assume the ecological functions of Fraxinus excelsior for organisms that in some
way depend on it to complete their life-cycles, concluding that no one tree can substitute for the presumed future loss of F. excelsior.

References
Bartha, B., Mayer, A. and Lenz H.D. 2017. Acceleration of ash
petiole decomposition to reduce Hymenoscyphus fraxineus
apothecia growth – a feasible method for the deprivation
of fungal substrate. Baltic Forestry 23(1): 82-88.
Čermáková, V., Eichmeier, A., Herrero, N. and Botella, L.
2017. HfMV1 and other putative mycoviruses in Central
European populations of Hymenoscyphus fraxineus, the
causal agent of ash dieback in Europe. Baltic Forestry
23(1): 107-115.
Enderle, R., Nakou, A., Thomas, K., Metzler, B. 2015.
Susceptibility of autochthonous German Fraxinus
excelsior clones to Hymenoscyphus pseudoalbidus is

,661

genetically determined. Annals of Forest Science 72(2):
183-193.
Gross, A., Holdenrieder, O., Pautasso, M., Queloz, V., Sieber,
T.N. 2014. Hymenoscyphus pseudoalbidus, the causal
agent of European ash dieback. Molecular Plant
Pathology 15: 5-21.
Haňáčková, Z., Havrdová, L., Černý, L., Zahradník, D. and
Koukol, O. 2017. Fungal endophytes in ash shoots – diversity and inhibition of Hymenoscyphus fraxineus. Baltic
Forestry 23(1): 89-106.
Harper, A.L., McKinney, L.V., Nielsen, L.R., Havlickova, L.,
Li, Y., Trick, M., Fraser, F., Wang, L., Fellgett, A., Sollars, E. S.A., Janacek, S.H., Downie, Buggs, R.J.A.,
Kjaer, E.D., Bancroft,I. 2016. Molecular markers for tolerance of European ash (Fraxinus excelsior) to dieback
disease identified using associative transcriptomics. Scientific Reports 6: 19335.
Hrabětová, M., Černý, K., Zahradník, D. and Havrdová, L.
2016. Efficacy of fungicides on Hymenoscyphus fraxineus
and their potential for control of ash dieback in forest
nurseries. Forest Pathology. DOI: 10.1111/efp.12311
Junker, C., de Vries, J., Eickhorst, C. and Schulz, B. 2017.
Each isolate of Hymenoscyphus fraxineus is an individualist as shown by exoenzyme and growth rate profiles. Baltic Forestry 23(1): 25-40.
Kádasi-Horáková, M., Adamčíková, K., Pastirčáková, K.,
Longauerová, V. and Maľová, M. 2017. Natural infection of Fraxinus angustifolia by Hymenoscyphus fraxineus
in Slovakia. Baltic Forestry 23(1): 52-55.
Keča N., Kirisits T. and Menkis, A. 2017. First report of the
invasive ash dieback pathogen Hymenoscyphus fraxineus
on Fraxinus excelsior and F. angustifolia in Serbia. Baltic
Forestry   : 56–59.
Kirisits, T. 2017. Further observations on the association of Hymenoscyphus fraxineus with Fraxinus ornus. Baltic Forestry 23(1): 60-67.
Langer, G. 2017. Collar rots in forests of Northwest Germany
affected by ash dieback. Baltic Forestry 23(1): 4-19.
Matsiakh, I., Solheim, H, Hietala, A.M., Nagy, N.E. and Kramarets, V. 2017. Assessment of seasonal patterns in tissue-specific occurrence of Hymenoscyphus fraxineus in
stems of Fraxinus excelsior. Baltic Forestry 23(1): 20-24.
McEwan, G. 2015. "Don't panic" over ash dieback, tree professionals urged. http://www.hortweek.com/dont-panic-ashdieback-tree-professionals-urged/arboriculture/ article/136
6342 (accessed: 08.02.2017)
Mitchell, R. J., Broome, A., Beaton, J. K., Bellamy, P. E., Ellis,
C. J., Hester, A. J., Hodgetts, N. G., Iason, G. R., Littlewood, N. A., Newey, S., Pozsgai, G., Ramsay, S.,
Riach, D., Stockan, J. A., Taylor, A. F.S. and Woodward, S. 2016. Challenges in assessing the ecological impacts of tree diseases and mitigation measures: the case of
Hymenoscyphus fraxineus and Fraxinus excelsior. Baltic
Forestry 23(1): 116-140.
Power, M.W.P., Hopkins, A.J.M., Chen, J., Bengtsson, S.B.K.,
Vasaitis, R. and Cleary, M.R. 2017. European Fraxinus
species introduced into New Zealand retain many of their
native endophytic fungi. Baltic Forestry 23(1): 74-81.
Schlegel, M., Dubach, V., von Buol, L., Sieber, T.N. 2016.
Effects of endophytic fungi on the ash dieback pathogen.
FEMS Microbiology Ecology 92(9):fiw142.

/LWKXDQLDQ5HVHDUFK&HQWUHIRU$JULFXOWXUHDQG)RUHVWU\
/LWKXDQLDQ5HVHDUFK&HQWUHIRU$JULFXOWXUHDQG)RUHVWU\

% 6FKXO]%DOWLF)RUHVWU\YRO 

Schoebel, C.N., Zoller, S., Rigling, D. 2014. Detection and
genetic characterisation of a novel mycovirus in
Hymenoscyphus fraxineus, the causal agent of ash
dieback. Infection, Genetics and Evolution 28:78-86.
Stenlid, J, Elfstrand, M., Cleary, M., Ihrmark, K., Karlsson,
M., Davydenko, K. and Brandström Durling, M. 2017.
Genomes of Hymenoscyphus fraxineus and Hymenoscyphus albidus encode surprisingly large cell wall degrading

,661



potential, balancing saprotrophic and necrotrophic signatures. Baltic Forestry 23(1): 41-51.
Trapiello, E., Schoebel, C. N. and Rigling, D. 2017. Fungal
community in symptomatic ash leaves in Spain. Baltic
Forestry 23(1): 68-73.
Zhao, Y.J., Hosoya T, Baral H.O., Hosaka, K., Kakishima M.
2013. Hymenoscyphus pseudoalbidus, the correct name for
Lambertella albida reported from Japan. Mycotaxon 122:
25-41.

/LWKXDQLDQ5HVHDUFK&HQWUHIRU$JULFXOWXUHDQG)RUHVWU\
/LWKXDQLDQ5HVHDUFK&HQWUHIRU$JULFXOWXUHDQG)RUHVWU\

