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ASH DIEBACK: SYMPTOMS, 
MONITORING 
AND MANAGEMENT



First detection 1992 (1996)
Chalara fraxinea (2006)

Hymenoscyphus albidus (2009)
Hymenoscyphus pseudoalbidus 

(2010)
Hymenoscyphus fraxineus 

(2014)
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Necrotic lesions of H. 
fraxineus on shoots

A - Fraxinus nigra, B - F. pennsylvanica, C - F. americana, D - F. mandshurica 
(Drenkhan & Hanso 2010).



SYMPTOM
S
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European ash trees infected with H. fraxineus have an estimated mortality rate of 85% in plantations 
and 69% in woodland populations (Coker et al., 2019). 
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Infection still remains in litter and soil and can infect new shoots after cutting



 - Annual survey of ash stands
- Annual assessment of tree health condition 
throughout all monitoring plots

– for forest health: healthy (1); weakened (2); 
severely weakened (3); drying-up (4); died (5-6); 

– for ADB: (0)  no ash dieback-symptoms; (1) 
symptomatic shoots with necrosis in 10 % of crown; 
(2) symptomatic shoots with necrosis in 10–50 % of 
crown; (3) more than 50 % of all shoots are 
symptomatic and (4) tree mortality (Metzler et al., 
2012);
 - Measuring the defoliation and part of stem 
circumference with collar rot (Skovsgaard et 
al.,2017)
 - Identification of H. fraxineus and other pathogens

MONITORING



IDENTIFICATION

Pure cultures,  in lab, 2-3 weeks PCR in lab, 1 day



Emerald ash borer



Emerald ash borer in 
NA
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Emerald ash borer in Europe



Two new invasive ash pests: what does in 
the future hold? (2022-2024)
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Management and control: to study the possible 
effects of co-infection of pest and pathogen

• mycobiome of ash trees showing different phenotypic response to ADB 
or/and EAB and their temporal variation in fungal/pest communities

• to identify the total fungal community and a complex of parasitoids 
associated with the invasive EAB and their galleries using molecular methods 
(next-generation sequencing) 

• to provide the detailed information on potential agents of biological control 
and to model the effects of potential biological agents on EAB
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Management and control: to model the 
combined effect of ADB and EAB on ash 

• to compare the traits of EAB seasonal 
development in different ranges and to reveal the 
climatic variables that may affect its viability; 

• to predict the EAB expansion range in Ukraine 
and westward; 

• to compare the most significant parameters 
outside the current EAB range with those in the 
native and invasive ranges.
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Davydenko et al.,  (2022). Forests, 13(5)

Visual monitoring and branch 
sampling in four regions (2019-2022)



Visual 
monitoring 
and branch 
sampling in 

2023
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Skrylnyk et al., 2023 



Infestations of the ADB and EAB on Fraxinus pennsylvanica and F. excelsior trees 
in eastern Ukraine
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EAB distribution model 

26Davydenko et al.,  (2022). Forests, 13(5)
Meshkova...Davydenko. In Press

• The geographic distribution of EAB was predicted 
based on the ecological niche model devised in 
MaxEnt  software, version 3.4.4



Ash trees damaged by EAB in Luhansk (2019)  

Ash trees damaged 
by EAB



First field survey 
in Ukraine 
(2020)
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Ash trees damaged by 
EAB in Kharkiv 
(Central park) in 2023 
(photo by Y.Skrylnyk



•Forest belts damaged by EAB



Management and control: to identify 
resistance of ash trees to EAB and ADB

• to develop markers for traits related to tolerance to ADB and EAB and to 
investigate whether genotypes selected for tolerance were genetically 
different from susceptible wild populations
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the identification of candidate genes for important traits 
including potential EAB-resistance genes, and an 
investigation of comparative genome organization 
among Asterids based on this reference genome 
platform (Huff et al. 2021).



Identification resistance and less 
susceptible ash trees

3. Data analysis

2. 
Inoculation

Less 
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Most susceptible
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Take-home messages

•International strategy with regular updates!

•Still gather science information (EAB +ADB)

•More research is required to identify ash 
genotypes possessing resistance to both ADB 
and EAB

•Low proportion of ADB resistant trees, 1-5% of 
individuals .

what frequency of ADB resistance trees remains tolerant to EAB and 
whether combined EAB and ADB attack is expected to be more lethal? 



ADB + EAB
What future awaits our ash trees?

Photo: Y.Skrylnyk

Take-home messages
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