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d':oresf Research Acute Oak Decline (AOD) and Chronic Oak Decline

Chronic Oak decline — poor crown developme#timillaria — since the 1900

Acute Oak decline syndrome — profuse bleeding

B Agrilus Biguttatudeetle
exit holes associated with

Oaks — the iconic trees of Britain
Pedunculate oak Quercus robuj

Sessile oakQuercus petraea)

A

7th ICP scientific meeting, Riga, May, 2018 © Crown copyright www.forestresearch.gov.uk



Q*Fmesf Research Manion Decline Spiral

Causes of Decline diseases are
multifaceted and multi-

staged, developing over
various time periods.

Predisposition is fundamental
to the onset of Decline, but
lacking qualitative and
guantitative evidence.
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The linkages between Decline
factors and host effects are
poorly understood
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Decline syndromes -Manion, 1981
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a Forest Research Acute Oak Decline (AOD) survey sites

Locations of woodlands used in this study fromaysttic and citizens surveys.

« AOQOD positive locations are shown as dark red dotsraegative locations are shown as
small white squares.

« Datasets used in the spatial modelling.

Full data n=544;
Survey onlyincludes only sightings from survey selected hex{ae371);

2014 onlyincludes only data from the second focused surneg2%3).

Full data Survey only 2014 only
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Spatial datasets used in the study

Dataset Resolution Parameters/Description Source

National Forest Polygon shapefile The 2013 woodland area map was used to calculate the area of (Forestry Commission
Inventory woodland in each National Soil Map sub-type. 2011)

woodland map
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Rainfall
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-GAM model with logistic regression,
-positive = AOD, negative = not,
-with confidence intervals for the estimate 80% 866l
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Elevation
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Temperature
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-with confidence intervals for the estimate 80% 866l
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“ Forest Research Growing Season
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Links with Temperature effect and
likely links with beetles distribution
temperature threshold

IR No significant spatial trends found for
""""""""""""" Growing season length (1971-2000)

Period bounded by daily mean temperature >5 °C for »5 consecutive days and
daily mean temperature <5 °C for >5 consecutive days (after 1 July)
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Nitrogen deposition
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Sulphur deposition

Dry SOx deposition at AOD area sites
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Soils and hydrology

Forest Research
The Research agency of the Forestry Commission

L -
I b LY f“@ Crown copyright and database right [2013] Ordnance
i Survey [100021242]

oy
*ﬁ ”\ Legend
;“ b iﬁ'} Soil Group
. i
-.": Alluvial Soil
- Brown earth
- Deep peat

- Ground-water gley soils
Other

I Fodzols and Ironpans
Shallow mineral soils
Shallow peaty soils

Surface-water gley soils

\\|\|||\\1||\|\||
0 50 100 200 300 400 Kilometers

~83% sites on
drained and
seasonally
waterlogged
soils, both
drought
sensitive soils

Significant
difference
between AOD
and non AOD
sites only found
on seasonally
waterlogged clay
soil

AOD site with higher
proportion of rainfall
lost as a runoff,
suggesting the soils
are drought sensitive
But no spatial
relationship found

$%

%(""

P<0.05

\\/
$% "

)& #

71 |CP scientific meeting, Riga, May, 2018 © Crown copyright

www.forestresearch.gov.uk




C‘Foresf Research Final spatial model for AOD risk

Final model predictions generated using the fullDA@ataset at 1 km square scale

Predisposition (probability of
AQOD occurrence) is shown on a
maximum to minimum scale

Predis position
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Useful tools (spatial and statistical modelling) fodevelopment of future predictive spatial mappingand modeling
on tree susceptibility to any other tree pests/disses Brown et al., 2017, FEM, 407, 145-154
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Tree Health monitoring sites

‘ Cronic Oak decline sites

‘ Acute Oak decline sites

Monitoring

Tree crown condition, decline
symptoms, beetle exit holes, bark
lesions, swaps for bacteria.

Remission of trees observed, e.g.
callusing bark lesion, improved
crown condition

Full data
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Site/tree scale study

10 monitoring sites in England
(6 Acute Oak Decline and 3 Chronic Oak Decline)

1) In each site 10 healthy and 10 AOD or COD pe
3 decline stages trees have been chosen = 20 tig@

2) For each tree, 5 solls and root samples weye
taken with soil cylindrical core (8 cm diamete
15 cm depth)

3) Each soil/root sample is split to Litter,
Humus and mineral soil 0-15-15-30 cm dep

4) From the same 20 trees (10 AOD gnd k
10 healthy) foliar sampled from the 4 7 e Sy
cardinal direction (August/September} - € T g AN S s

before leave fall. S . R e Nt o]

5) Chemical/physical and biological
analysis
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dForest Research Results from COD site on clay soils

(/ N\
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No difference in fine root biomass at Chronic Oak declinedompared to healthy trees
But significant difference in root N content and morphologial traits

@
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Significantly less fine roots at Acute and Chronic Oak detled compared
to healthy trees at sites where bot COD and AOD present

I " #$ % &% & % -
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Foliar N concentration significantly lower in
symptomatic trees than healthy trees in all three
sites but only in Big Wood site levels are nearly
u critical in symptomatic trees

&% (#) )

Foliar P concentration significantly lower in
symptomatic trees than healthy trees in Big Woatl an
Chestnut but not at Speculation, but all undercaiit

P levels

&% (#) )
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Foliar Ca concentration significantly lower in

symptomatic trees than healthy trees in all three

sites

&% (#) )

Foliar Mg concentration significantly lower and @nd
critical levels in symptomatic trees than healti®gs
in Big Wood and Chestnut but not at Speculation

#

T &% (#)

)

Foliar K concentration significantly lower in
symptomatic trees than healthy trees
in Big Wood and Chestnut but not at Speculation
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Linking the rhizosphere microbiome and acute oak dec line — Diogo Pinho

Sites — Oak - AOD parklands

Eastnor Richmond Hatchlands
Methods
DNA Extraction Data processing
Rhizosphere soil and PCR High-throughput QIIME
sampling 16S rDNA (bacteria) sequencing Statistical analysis
Healhy and AOD trees ITS2 (fungi) MiSeq lllumina 2x300bp R and PRIMER
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Results
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Results

Eastnor Richmond Hatchlands
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24

Elevation, Rainfall and Temperature are significant predisposition factors for
Oak health (pests and diseases).

Dry and Wet nitrogen and sulphur and base cations de  position are also
significant predisposition factors for Oak health ( pests and diseases).

Soil type/nutrient /moisture status are important f actors at spatial scale but
even more significant in relation to tree health st atus at stand/tree level due
to small scale variability.

Preliminary results suggest a link between belowgro und microbial
composition and tree health.

Soil and root chemical parameters are the main driv. ers of microbial
composition.

Pleminary results suggest strong links between belo wground traits and tree
health, but proof of cause and effect is required.
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