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@poresf Research Predisposition factors for tree stress

Trees need water and nutrients to growth

Predisposition factors
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Are there identifiable predisposition drivers in oak declines in the UK?

Hypotheses:

. There are identifiable environmental predisposition drivers
associated with AOD and COD

. Predisposition factors vary at different scales (national, site, tree
scales) and tree condition (AOD/CQOD)

. Altered and impaired tree nutrient uptake is linked with soil
conditions and poor root development




Predisposition factors at national scale

s and spatial datasets used pataset Resolution Source
— Climatic 5 km x 5 km UK Met Office
Annual Rainfall - Dry NOx Deposition parameters grid Pa rry and Hollis
(2006)
Day degrees 5 km x 5 km Average max
above 11.5 °C grid and min
monthly temp
(1971-2000) UK
Met Office
Atmospheric 5 km x 5 km (CEH, 2006)
deposition grid
S National Soil Polygon (Cranfield
e Map shapefile University,
. — 1: 25,000 2004)
. . . NFI Polygon (FC2011)
* GAM - generalised additive mixed woodland map  shapefile
models revealed AOD occurs in: :
Hydrology of Soil Polygon (Boorman et. al.,
Types (HOST) shapefile 1995)
s Warmer areas Ecological Site Woodland (Pyatt, Ray and
Brown et al., 2018 Classification for habitat and Fletcher, 2001).
* Low rainfall areas — _ forestry (ESC) management
Forest Ecology and Management AR map
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Oak Health Monitoring Sites

’ Cronic Oak decline sites

‘ Acute/Chronic Oak decline sites

Foliar sampling — 4 cardinal directions

Full data

Foliar/roots/soil analysis of >50 chemical and physiological
parameters measured
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Overall patterns across sites

Increases in tree height, root phosphorous were associated with a decreased probability of trees being
symptomatic (either AOD or COD).
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Site specific patterns — Nitrogen

AOD AOD parkland COD

Nitrogen
» Lower N uptake at COD sites

linked to lower N in roots and soils
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Site specific patterns — Phosphorous

Phosphorous

» Lower P uptake at many AOD and
COD sites linked to lower P in roots
and soils
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Across COD site patterns

First scenario: N, P driven

* Lower soil N,P and K (in some cases)

* Higher fine root biomass, density, tips, branching

* Lower leaf area and biomass

* Lower uptake of N, P, Ca, Mg and K with N and P
in deficiency levels

Sites exhibiting these patterns are:

1. Chestnut
2. Bigwood
3. Speculation

All are COD sites
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Across AQOD site patterns
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gForest Research Conclusions

v
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* National scale - warmer, drier areas at lower elevations with high N and low S levels.
Drought effects need testing under controlled conditions (current BacStop project).

* Across all specific sites — AOD and COD trees have been under external environmental
stress and they show complex tolerance mechanisms to accommodate such stress
suggesting that Qak trees have some plasticity to changes in the wider environment.
Tipping points of when abiotic stress give way to biotic influence needs to be
investigated.

 Site specific scale — two scenarios emerging related to soil acidity and nitrogen and
phosphorous deficiency associated with different Oak declines (AOD or COD).

v
* Particularly for N, P, soil acidity but also for Ca, Mg and K

* More cause and effect studies are required related to potential environmental and soil
drivers
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Elena Vanguelova
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