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Investigating the role of bacteria 
in broadleaf tree cankers



Research Questions

• Do bacteria play a significant role in tree stem bleeding diseases? 

• Are a range of forest tree species susceptible to Brenneria spp. 
incited stem cankers?

• Will triggers for AOD bacterial infection be found in non-AOD cases 
involving Brenneria spp.?



• Brenneria spp. responsible for bleeding cankers in 
several tree species
• Walnut (Brenneria nigrifluens and Brenneria

rubrifaciens) 
• Alder (Brenneria alni)
• Willow (Brenneria salicis) 
• Populus x euramericana (Brenneria populii) 
• Quercus robur, Quercus petraea, Tilia sp., hornbeam                                          

(Brenneria goodwinii, Brenneria roseae subsp. 
roseae)

• B. goodwinii genome complement is most typical of a 
necrogenic phytopathogen (Doonan et al. 2019)

• Key causal disease agent in AOD lesions. 
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Methods

Sample collection
• THADS records
• Site surveys
• Tree Health 

Officers
• Citizen Science

Bacterial isolation and 
identification

qPCR detection of AOD 
associated bacteria



Tree hosts: 

• Acer

• Beech

• Birch

• Hornbeam

• Lime

• London plane

• Lirodendron



Field trips to collect canker samples

Collected bark panels 
from lime, beech and 
London Plane for bacterial 
isolation and single gene 
community profiling 
studies



Swab samples from broadleaf trees

• 80 swabs

• 52 trees representing 12 tree species

• qPCR assay has identified AOD bacteria

• Brenneria goodwinii and Rahnella
victoriana

• Difficult to isolate

• Bacterial isolations from swabs 

• Brenneria goodwinii from Tilia (lime) 

• Rahnella victoriana from Tilia, Betula
(birch) and Fagus (beech).



• Isolated a diverse range of bacterial species from several Gram-negative 
and –positive families 

• The majority of these belonged to the families Enterobacteriaceae and 
Pseudomonadaceae. 

• Enterobacteriaceae
• Raoultella terrigena (from Platanus – London plane and Fagus), 
• Klebsiella oxytoca and Citrobacter braakii (both from Platanus) which 

are typically associated with soil, water and plants 

• Potential novel species 
• Raoultella sp. isolated from Tilia
• Klebsiella sp. isolated from Liriodendron

Bacterial isolations



Characterisation of 
a new Raoultella

species



Pathogenicity of bacterial isolates from lime

Control

Inoculated lime logs with:
• Brenneria sp. 
• B. goodwinii
• R. victoriana
• Erwinia spp.
• Phytophthora sp.
• Combinations of the above



• Series of Fact Sheets on Bacterial Tree Diseases

• For use by Stakeholders to identify bacterial tree diseases

• First Fact Sheet on Diseases of Woodland Trees caused by 
Brenneria species
• Brenneria salicis (watermark disease of willow)
• Brenneria nigrifluens (shallow bark canker of walnut)
• Brenneria rubrifaciens (deep bark canker of walnut)
• Brenneria alni (bark canker of alder)
• Brenneria goodwinii (acute oak decline)

• PDF versions available from      
Sally.Simpson@ForestResearch.gov.uk

• Will be released on the BPD website.

Bacterial Tree Disease Fact Sheets
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• Continue to receive and process swabs and bark panels.

• Microbiome analysis (single gene community profiling) of cankers 
from lime and London plane trees.

• Small tree inoculation studies with bacteria of interest.

• Pamphlet on bacterial diseases of woodland trees.

The way forward 
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Thank you


