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Finding and understanding resistance to ash dieback

Common ash ) is a key native tree species in Ireland. Only in the Republic 
of Ireland, there are 25.000 Ha of ash forests and 450.000 Ha of hedgerows, 
in which ash trees are a major component. The majority of the ash trees 
in Ireland will be severely affected by ash dieback in the next decade. 
Once infected, these trees will gradually lose their crowns over a number 
of years and, in many cases, will eventually collapse and die. Ash dieback 
is an invasive forest disease caused by the fungus Hymenoscyphus 
fraxineus, which originates from Eastern Asia and was first confirmed 
in Ireland in 2012.  The estimated cost of mitigating ash dieback in the 
United Kingdom has been estimated in £ 15 billion due to the high costs 
of removing diseased ash trees next to roads, railways or public spaces, 
where they pose a risk to the public. However, there are other costs 
associated with the loss of ash trees in the landscape. Ash trees provide 
support to a large range of insect, bird and microbial species, and are an 
essential part of the Irish landscape. 

While protocols are put in place to mitigate the impact of ash dieback 
in current forests, Teagasc is also working on long-term solutions that 
will allow healthy ash trees to be a part of the Irish landscape in the 
future. A small proportion of ash trees (1-2%) show natural tolerance to 
ash dieback. Teagasc has a collection of 200 ash genotypes that could be 
used to breed for tolerance to ash dieback in ash and produce tolerant 
ash seed, which could be planted in the forests. Production of tolerant 
seed is a long-term program that could take up to 15-20 years. While 
resistant seed is being tested and produced, research on the production 
of resistant ash clones is being carried out at Teagasc in order to make 
available resistant ash material in 5 years. Work on understanding what 
makes some ash trees resistant is being done by using metabolomics 
to study the chemical composition of resistant trees in collaboration 
with the Max Planck Institute (Germany). A collaboration with the Royal 
Botanic Gardens Kew (UK) is focused on the development of genetic 
markers for tolerance to ash dieback. Both chemical and genetic markers 
will allow breeders to identify easily which trees are truly resistant to 
ash dieback and will speed up the breeding process. Finally, Teagasc has 
a collaboration with The Lithuanian Institute of Forestry to naturally to 
screen 1000 Irish ash genotypes for tolerance to ash dieback.
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Miguel Nemesio-Gorriz, Gerry Douglas 

 
 Ash dieback is an invasive forest disease caused by the fungus 

Hymenoscyphus fraxineus. 
 Ash dieback was first confirmed in Ireland in 2012. 

 By 2019, ash dieback symptoms can be seen in all counties. 

 1-2% of the ash trees show natural resistance to ash dieback. 

 Since 2017, Teagasc has collected 200 resistant ash genotypes. 

 Collaboration with 6 European countries. 

 
 
 
 
 

 
 
 

Artificial inoculation of leaves with H. fraxineus 

Natural screening of 1000 Irish ash genotypes 

 Resistant ash genotypes will be planted out in 2020 for 
further screening  under natural infection. 
 

 Artificial inoculation and natural infection of ash trees will be 
employed to validate resistance to ash dieback in the 
collection. 
 

 A total of 1000 Irish ash genotypes are being screened for 
natural infection in Lithuania for resistance to ash dieback. 
 

 In vitro propagation and propagation by rooted cuttings of 
resistant genotypes for clone production. 
 

 Defining suitable breeding zones for ash in Ireland. 
 
 
 

Diseased ash tree (red) next to healthy ash 
tree (blue) in a clone trial in Co. Wicklow 
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 What makes ash resistant to dieback? Learning by comparing 

resistant and susceptible ash. 
 

 Learning by studying resistant ash species and ash hybrids. 
 

 Metabolomics: looking into the chemistry of ash. 
 

 Genomics: identifying DNA variants associated with resistance. 
 
 
 
 
 

 
 
 

Collection of resistant ash genotypes at Teagasc 

Metabolomics comparison of resistant and susceptible ash 

 67 metabolites linked to resistance or susceptibility to ash 
dieback have been identified 
 

 21 ash hybrids produced and verified by DNA test using 
genetic barcodes. 
 

 5000+ DNA markers for testing and 100 Irish plus ash trees 
to validate genetic markers. 
 

 1000 ash seedlings and adult trees in a natural woodland to 
challenge the DNA markers for resistance to ash dieback. 
 
 
 
 

Walsh fellow Will Plumb collects samples 
from ash seedlings in a woodland in Surrey 
(UK). For each seedling, stem diameter, 
height and health condition are annotated 
prior to DNA collection. 
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