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Investigating the role of bacteria
in broadleaf tree cankers
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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. ?

o

“BAC-ST@P



Background

* 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)

e 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)
e Key causal disease agent in AOD lesions.




Methods

Bacterial isolation and
identification

Sample collection

 THADS records

* Site surveys

* Tree Health
Officers

* Citizen Science qPCR detection of AOD
associated bacteria
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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

gPCR assay has identified AOD bacteria

* Brenneria goodwinii and Rahnella
victoriana

e Difficult to isolate

Bacterial isolations from swabs
e Brenneria goodwinii from Tilia (lime)

* Rahnella victoriana from Tilia, Betula
(birch) and Fagus (beech).
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Bacterial isolations

* |solated 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 “BAC- STAP
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Pathogenicity of bacterial isolates from lime

Inoculated lime logs with:

* Brenneria sp.
* B. goodwinii

* R. victoriana

* Erwinia spp.

* Phytophthora sp.
Combinations of the above

Bacterial lesion
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Bacterial Tree Disease Fact Sheets

* 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)

HEP 4 g:fEEE‘;SE: l?:E‘l')VggnLAND * Brenneria rubrifaciens (deep bark canker of walnut)
o ”Jo k ° . .
| SEEEAn . Brenneria alni (bq rk“canker of aIder)_
= * Brenneria goodwinii (acute oak decline)

Bacteria belonging to the genus Brenneria are
responsible for causing disease on woody hosts.
Species cause a range of cankers, wilts, and necroses
on willow, osk alder and walnut and are also
associated with disease-causing species of Lonsdales.

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

e Will be released on the BPD website. BAC-ST@P
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WATERMARK DISEASE OF WILLOW DEEP BARK CANKER OF WALNUT

Causal organism: Brennens rubrifaciens

Causal organism. Srennena saficrs

Host species
English, of Persien, walnt (Juglans regls) and black
wainut (Jugplans hindsi and Juglans nigra) are susceptidie
10 deep bark canker.

Host species
Many Ssiix spp. are affected but the pathogen has also
bear detocted erad(atud s allu in rvsdar and sutar

R SHALLOW BARK CANKER OF WALNU1

Distributi
Desp bark canker of wainut has been recorded In the USA
Spain and lran

Found in the UK
& rutvifaciens has not been detectod In the UK.

ACUTE OAK DECLINE

Causal organism: Brenneria goodwiniii ks pert of a
pathobiome that includes Gbbsiella quercinecans,
Rahnella wictorians and Lonsdales brtannics
These bactena work together to cause Acute Oak
Decline (AOD).

Host species

n e UK matwe (olider than 50 yesrs) pedunculste
(Quercus rober) and sesslle cak (Q. petraes) we affected.
However, Bal osk (O faba), Holm oak (0. fex), Orientsl
whitte osk (Q. alfens var. scutiserrats), pin cek (0. patustris),
Pyrecean csk (Q. pyrenaics), red cak (0. rbra) scariet cak
(0. cocoines), Turkey cak (O cewis), water osk (O nipre),
chestnutdeaved ocak (Q castanelfolls) Persian osk
(Q tvomtl) and downy osk (O pubescens) s 8o
susceptible. In irsn, B goodwini has also bean solated
from hombeam (Capinus befulss)

The dissase wan first reported In Maly In 1956 and there
wese no sulbsequent reconds untll recently when it was
reported a8 e causal agent of bark canker on Caucasian | §
aider In ran 4

Found in the UK
&, s has not been detected In the UK

Symp of the ds
Infected trees have longhudinally slongated small dark
trown, snd necrotic cankers In the bark of stems rantine
branches and twigs, which sppesr water soaked The
' i lly s the Ink (]

Distribution

Srennerie goodwind has been iscisted from bleeding stem
cankers on osk tees In the Unked Kingdom, Latvia Spain,
Switrerland and Iran

Found in the UX

AOD s present In waem, Goughtirone parts of te UK
whete there are siso high lewels of sibome nitrogen
poliution snd low dry sulphur levels. R i found mostly In
south-eastern, central and sastern Englnd and n e
Welsh Borders and South-East Wales. As of 2020 It had not
been reported In Scotlend or Northern lreland.

Status: Meets critenia
for PQP status

Status: Under assessment
for PQP status



The way forward

* 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.
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