
Ruth Mitchell and 
Alison Hester

Big targets, big ambitions: unpicking the pros and cons 
of woodland expansion in Scotland 

Scot Ramsey





Why plant trees?

Food and foraging

Climate 
change 
mitigate

Recreation
Flood mitigation

TimberAesthetics

Biodiversity



Talk structure

▪ Long term experimental 
results

▪ 5 min break

▪ Scaling up
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Tree planting and climate change mitigation

Tree biomass 
= stored 
carbon

Less carbon 
dioxide  in 

the 
atmosphere

Reduces 
climate 
change

Is this always  true?



Soil carbon

Carbon stored in:
- Above ground vegetation
- Soil

- Need to look at both

Aitkenhead et al 2019



Miles planted plots

Birch plotsHeather control 

plots

❖ Established early 1980’s
❖ 3 sites
❖ Each site 6 plots planted birch and 6 open moorland



MOORCO plots planted 
2005, Birch, pine on 
heather moorland at 3 
sites, +/- fencing

Will insert photo once have 
wifi fast enough to down 
load

2005 new experiment

➢Species effect – birch and pine



Test the assumption
Planting trees = increased carbon storage

Birch and Pine 12 years old

Birch trees 39 years old



Results – impacts on carbon storage

Heather       Birch           Pine
Friggens et al. 2020



Results – impacts on carbon storage

• Above ground – increase in carbon 
• Below ground – losses of carbon
• Overall no net gain in carbon

Summary
• Below ground impacts of trees 

very important
• On decadal timescales, trees were 

not mitigating climate change



Where did all that carbon go?

Friggens et al. 2020



Where did all that carbon go?
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Friggens et al. 2020

Where did all that carbon go?

Increase in soil respiration
The soil community is changing



Changes in the fungi in the soil



Other impacts on soil communities
Mites
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Consequences for nutrient cycling rates
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Decomposition Nitrogen mineralisation
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Vegetation

➢ Loss of heather
➢ Mosses (grasses 

and blaeberry)

Above ground changes

Mitchell et al. (2007 & 2010)



Trees and Ticks
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As quickly as 3 years after planting there is an 

effect of trees, 
e.g. mild, humid micro-climate, or small mammals 

Gilbert et al. (2012)



MOORCO plots planted 
2005, Birch, pine on 
heather moorland at 3 
sites, +/- fencing

Will insert photo once have 
wifi fast enough to down 
load

2005 new experiment

➢Grazing effect – fenced/no fence



Moorland - deer farm
V high deer density 

Moorland – sporting estates
“typical” deer density

An effective way to control ticks can 
therefore be through deer management

Gilbert et al. (2012)



Only experiments, what about the rest of Scotland?

Our sites typical of many potential tree planting sites in Scotland 
(heather moorlands with organic rich soils but not peat)



• Experiment time scales ≈ Net zero 
timescales of 2050

• No net carbon gain for c 25% of 
potential tree planting area?

• Mineral soils likely to lead to net 
gain

• Differences between tree species
• Ground disturbance when planting 

increase soil carbon losses

However

Relevance to policy



Challenges the 
assumption held in 
many policy circles 
that tree planting 
will always mitigate 
climate change 



Benefits/disbenefits – Trade offs
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