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2025 project

Setting the agenda:

Rooting future woodland restoration research

To understand practitioners’ in|practiioner nesds
Full report

knowledge needs

Alys Daniels-Creasey’, Marc Metzgerl, Shireen Chambers®*, Charles D_undasaf".
Alan McDonnell**, Alastair Seaman®*, Ailsa Watson?* and Darren \Niﬂjiewski"“*"

ACentre for Sustainable Forests and Landscapes, University of Edinburgh
“Future Woodlands Scotland

3Borders Forest Trust

“Trees for Life

SWoodland Trust

TO cons i d er t h e CO- d eve I (9) p me nt “Steering Group members, alphabetised by surname

of future research strategies
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Unpacking knowledge needs

Evidence gap: Evidence
due to lack of scientific understanding

Knowledge exchange gap:
due to ineffective sharing of scientific
understanding

S 2 L
Idmp eme.r(;tatlon 8ap- y i Implementation Knowledge
ue to wider contextual factors that 5 exchange

limit required action



Practitioner-researcher dynamics

Respondents' opinions of research relevance

Very relevant Lack of...

* Application

* Accessibility

* Practitioner input

Not very relevant

Somewhat relevant/it

Neutral/unsure/no depends

opinion stated



Practitioner-researcher dynamics

Catalogue research

Researchers

'

Practitioners

N

ldentify clear needs

Consider relevance +
practical outcomes

KE

Search for evidence
throughout

Co-creation | Seek practitioner input

throughout

Share good practice
with researchers

Studentships

Create diverse outputs

Invite researchers in
Free webinars



Aims for today

To bring together woodland restoration professionals with researchers to
strengthen collaboration and knowledge exchange.

* Provide insight into Forest Research’s new science innovation strategy and
their relevant research and expertise related to woodland restoration

 Showcase practitioner expertise and knowledge needs

* Facilitate knowledge exchange between practitioners and researchers.

* Reflect how collaboration between researchers and practitioners can be
supported and encouraged.



Programme

9.30
9.40

10.05

10.30
11.00

12.30
13.15

15.30

15.45
16.05

16.30

Welcome and aims of the day (Marc Metzger)
Practitioner knowledge needs (Ailsa Watson & Alastair Seaman)

Woodland restoration research at Forest Research (Bianca Ambrose-Qji)

Coffee break

Overview of FR expertise (chaired by David Edwards)

 Native woodland establishment - Kevin Watts

 Woodland management for nature recovery - Katty Baird & Alice Broome

* Genetic diversity and adaptation - Joan Cottrell

 Monitoring impacts of mammals - Cally Ham

e Soil ecology - Ainoa Pravia

Lunch

Intro (Ailsa Watson) followed by 4x 30 minutes carousel of case-study discussions (Mike

Daniels, lan Dow, James Rainey & Henry Dobson)
Coffee break

Report back 4x 5min

Reflection - how collaboration between researchers and practitioners can be supported and
encouraged? (Marc Metzger)

Closure



Connecting Woodland Restoration
Research and Practice - 9" June 2026

Practitioner Knowledge Needs
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How we got here

NOBODY
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How we got here

‘ Trees for LY fe
=

WOODLAND (@. Future Woodlands
TRUST S_é’ Scotland

steering group input

Survey |- Workshop |} .

May 2025 Sharing findings
Dec 2024 - Jan 2025 Facilitating practitioner-researcher discussion Through discussions,
Scoping knowledge 15 attendees talks, the report...
needs =
44 respondents Interviews (‘\C_‘f_-/]

Feb — Apr 2025

Understanding the why behind the needs



What we learned — ecological




What we learned — technical




What we learned — social




What we learned — financial

Scottish
Torestry

Coilltearachd
na h=Alba

£ 4

/

The Forestry Grant Scheme

ptions for existing woodland owners

e

oodland
arbon CO.de




What we learned — overlap




Funding practitioner research

Specialist funders:

The
Scottish &2
Forestry Trust

Future Woodlands

)" Scotland



The
Scottish "7
Forestry Trust

‘Forestry’in the broadest sense

Last year, awarded £175,000 in funding across:

Research — 65-75%
Education - 25-30%
Training — 5% or less




@ Future Woodlands
iﬂ Scotland
Grants for native woodland research (and regenerative silviculture)

Annual budget c. £80k

Research grants awarded to

m Nature / conservation charities

m Universities

m Independent researchers :
= Community groups ‘

m Land managers
m Heritage trusts
= Private companies

Public bodies



Future Woodlands
Scotland

Assessing 20 years of montane scrub restoration and the impact of
reduced grazing_on associated alpine flora

L b

Case-study based resources to infor

Improving riparian buffer zones to encourage distribution of
beavers

Assessing RTK multispectral surveying to aid removal of INNS

Ancient Slope Alder Wood Pasture Study




Potential steps to improve funding landscape

* Convene a woodland research funders group:
* assessoverlap
* combine funds
* reduce grant admin and reporting

* Researchersto input on grant panel:
* advise on methodologies
* link up projects, sites, collaborators, specialists
* join up data



Practitioners are researchers

Researchers ask and : Practitioners use new knowledge
answer questions to deliver change



Practitioners are researchers

Researchers ask and : Practitioners use new knowledge
answer questions to deliver change

Caledonian Pinewoods e crely orthe BEAST?

Findings from the Caledonian
Pinewood Recovery Project

Seeking Solutions to the
management of invasive non-
native plants

Ross Watson, Churchill Fellow 2023

the
—— GHURCHILL
Trees for LYfe fellowship



Practitioners are researchers

Researchers ask and : Practitioners use new knowledge
answer questions to deliver change

Caledonian Pinewoods {4e 10ty orthe BEAST?

Findings from the Caledonian
Pinewood Recovery Project

Seeking Solutions to the
management of invasive non-
native plants

Ross Watson, Churchill Fellow 2023

the
ek 2 CHURCHILL
Trees for LY fe f8||lIWS|II|l
Practitioners + researchers — Practitioners + researchers use

develop & answer questions new knowledge to deliver change



Close the enaction gap — practice «=»research

* Improved funding landscape

* How to conduct research over the very long-term?

* Communicate learning and insights

e Skills

* Closer working between researchers and practitioners

* NGOs and funders to feed into national research strategies



Any questions?
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@ Forest Research

Overview of Forest Research

Prof Bianca Ambrose-0Oji
Chief Scientist



Organisational responsibilities

Great Britain’s primary research organisation for trees, woods
and forests.

( @ Research Station / Unil)

© Main Field Station )
- Y (@ Sateliite Station )
L

We deliver services and support across the UK for the English,
Scottish, Welsh and Northern Irish governments.

[ d Forestry Commission ] outres /~
() Wykeham @

| e ) -

é(‘{/ 4
}' Fineshade @
Ludlow Thetford |
Talybont @ ) 2

We are an agency of the Forestry Commission but have a GB

wide remit to deliver across all the devolved administrations. (@ aicero) oo

We support tree and forestry strategies in England, Scotland =
and Wales, as well as Defra’s EIP

m 10/06/2026 © Crown copyright www.forestry.gov.uk/forestresearch



q Forest Research

425 FTE staff

Forest Management

Climate Change Science

Society & Environment Research
Land Use & Ecosystem Services
Silviculture and Wood Properties
Mensuration, Growth and Yield
Urban Forests

10/06/2026

Science and evidence functions and capability

58 labs,
1 Level 2 Containment

Forest Protection

e Pathology

e Diagnostic and Advisory Service

e Entomology

e Physical & Environmental Sciences
¢ Forest Genetics

© Crown copyright

Network of long-term plots &
experiments

Inventory, Forecasting and
Operational Support

¢ GIS and Data Services

e Natural Capital Ecosystem
Assessment Programme (NCEA)

e Forest Information and Statistics
e Technical Development Contracts

www.forestry.gov.uk/forestresearch



@Foresf Research Main areas of work

APPLIED RESEARCH DIAGNOSTICS AND MODELS AND DSS NATIONAL AND
OUTBREAK FOR GOV AND INTERNATIONAL
RESPONSE SECTOR STATISTICS - M&E

© Crown copyright www.forestry.gov.uk/forestresearch



Key Thematic areas

Forest, Woodland,
Tree Cover Expansion
and Establishment

Ecosystem
Resilience

Sustainable Forest
Management

Forest Protection

Understanding Change

© Crown copyright www.forestry.gov.uk/forestresearch



ﬁyv.\odmclh Cyru
Véelsh Govesnment

Science and innovation strategy
for forestry in Great Britain

Department
for Environment
Food & Rural Affairs

Scottish

Forestry

Coilltearachd Ao
na h-Alba Forestry Commission

Core capability & outcomes

Tree health and
biosecurity

Woodland creation
and expansion

Improved
evidence
base

Policy and
practice
informed
by science

Achieving multiple
ecosystem benefits

Sustainable forest
management in light
of environmental
change

Increased
knowledge and
understanding

Skilled
research
community /
national
capability

Resource assessment
and sector monitoring

Markets for forest
products and services

Societal benefits from
trees, woods and forests

10/06/2026

© Crown copyright

www.forestry.gov.uk/forestresearch



Example projects: Trees outside of woodlands

i= Legend Details

Details

This app displays the Trees Outside Woodland (TOW) woodland types grouped by regions in

England.

The mapping method delineates features identified in TOW to the drip-line of the canopy, also
referred to as Over Hanging Canopy (OHC). When used in conjunction with the National Forest
Inventary it provides complete information on tree canopy cover in England. The National

Forest Inventory England 2023 map is also displayed (dark blue polygons) to allow for side-by-

side comparison with TOW.

TOWs are categarised into woodland types according to a set of size criteria (Table 1).

7 ! sl &
SH¥ A X

'-‘v_‘\Leices'tér"fAj

>

=
o
“o
o
c

peoa a'u

TOW Feature Min Height Min Area Max Area
Lone Tree 3m 5m? 350m?
Group of Trees 3m 5m?  1000m?
Small Woodland 3m 1000m? NA

« Collapse e - —_ ) el AN SR = IR R B T AR o T
Table 1: TOW feature classification criteria by size only. : L S S ;
a Y y ¥ Masia | | Powered by Esri

Source: https://www.forestresearch.gov.uk/tools-and-resources/fthr/trees-outside-woodland-map/

10/06/2026 © Crown copyright www.forestry.gov.uk/forestresearch
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Example projects: Forestry and biodiversity

The FOrest Biodiversity Index (FOBI) tool

: Y
i)
o

RV
",;/‘":,'\'- %

plas

Research the

The management and creation of
woadland for biodiversity and wider
environmental benefits

oe Baasley Helen Sioter, Nadino Barsoum, Alice Broome,. and Kavin Wotts Jonuary 7025

Rapid review of evidence on biodiversity
in Great Britain’s commercial forests

Weadiand creation and management deliver 2 wide rangp of acvironmental benefits The exters of thace benefite
is determinad by arange of factors, induding the type of woodland, the way itis managed, and its position in the
landswcape. Here we draw on the evidence base to summarise the importance of these factors inthe delivery of
biodiversity value and environmental berefits. We begin by discussing how existing woodlands can be managed
te improve their condition, such as by increasing their structural complexity and species diversity, and by reducing
external pressures, suchas herbivore grazing and invasive species. Next, we review the evidence fot the creation of

“Providing these two headline numbers is useful for
high-level decision makers, such as policymakers
reporting on progress towards biodiversity goals,
whilst forest managers and other users can make

use of the underlying detail”

new woodiand, either as spatially discrete wocdlands or through the expansion of existing woodiands. We conciude
by discussing the potential synergies and trade-offs between difierent environmental benefits, and their interacticn
with social and economic outputs.

FRXND3B

m 10/06/2026 © Crown copyright www.forestry.gov.uk/forestresearch



Example projects: Resilience for timber production

Selecting a shortlist of tree species for diversification and resilience
UK Forestry Standard Practice Guide Second edition

Forest Research is collaborating with stakeholders across the forestry sector to assemble the evidence required to select a sherthist of produc

Forest Development Types:
conditions. This will guide actions to diversify our forests and increase their resilience to pests and diseases and climate change.

E— FDT1.12 S5 N |

Research Status: Current

Managing forest operations to
protect the water environment

30m

Forest management

1. Structure and dynamics:

Single to multiple-storeyed 5SS stands with category A minor species which are mixed in individually or in
groups and mostly occupy suitable microsites and areas of difficult access.

Species distribution: 5580 - 90% minor species: 10 - 20%

Stands are managed under LIMA / CCF regimes, with management aiming to create a diverse structure and
using natural regeneration wherever practical.

uneven-aged uneven-aged

2. Ecological suitability: — - Soll\kllmnenlﬂgglme - .

Represents no NVC type but provides niches for
elements of W4, W7, W11 and W17. Suitable for
more fertile soils (GYC > 14) where admixed species
add to diversity and site productivity.

Rendrnns

‘ Cyfoeth Naturiol
Natural Resource:

m 10/06/2026 © Crown copyright www.forestry.gov.uk/forestresearch



Example projects: Wellbeing and cultural values

§ (3] & ) Woodland trail
=1 -

.
@8 (¥ Kingston Lacy Y
-

S

Research Note

Valuing the mental health Assessing the social
benefits of woodlands Understanding and enabling access fo dimensions of your local treescape
woodlands for diverse publics

g2 Murret, Maddy Pea

on, ond Liz OBrien

Acce=s to woodiands benefits mental and physical wellbeing it ako incrasses connection 1o nature, which can be linked to
pro-ermranmentsl behaviours. This Resesrch Note presents findings from iterature reviews, interviews, creative workshops,
and & survey of groups that sre undesreprasentad as woodland visitors, focusing on ther motivations, the additional barrers
they face and what opportunities might support grester woodand acoss, The lisrature reviews highiighted five demographic
groups as being underrepresentad in woodlends: ethnic minorities, peaple in poor health, pecple with dissbilities, pacple cn
lower incomes, and LGBTQIA+ people. Access myasnt a range of things to different people and undesstanding of acosss terms.
(such & peblic ights of way) also differed sgnificantle Nevertheless, most panicpants sssocisad access to woodlends with
positive benefits, particutirly for health and welibeing, Barriers to access for undarrepressred groups were often overlapping
and could be physical, psychologicsl institutional, and cultural in nature, These related 1o transport, cost, infrastructure,
faciites, vareness, information, MOtvation, support needs, parceptions of other pacple, safety and Lack of early life woodiand
experiences, There are very few long-term evaluations of intenventions to improve woodiand acoess for underrepresented
groups Thesefors, this rebearch supgets access interventions should trget pre-aisit anarensas and confidence, traved, and
woodiand experience. These opportunities could tapet individusks at different §fe stages, including chikiren, sdolescenns,
parents, carers, and okler adults. Evaluation of these interventions is critical 10 increasing our understanding of how public
access to woodkinds can be widened, which € essential given the strong evidence far #s haalth and social benefirs

Research Report

FRRNO4S

10/06/2026 © Crown copyright www.forestry.gov.uk/forestresearch


https://www.forestresearch.gov.uk/publications/valuing-the-mental-health-benefits-of-woodlands/

Q Forest Research Fu nd | ng SOLI Fces

@D

Spending Review SLA’s - testing and Bid won funding (inc
Allocations surveys Defra)

MOU Funding

m 10/06/2026 © Crown copyright www.forestry.gov.uk/forestresearch



Indicative* Collaborations FY25/26

EU Directorate-General

International Organisation

Private, other

Research Institutes (independent or university affiliated)
Charities, NGOs, Non profits

Universities

Government/local bodies

Government Research Institutes

ALBs

0 10 20 30 40 50 60

Total International mTotal UK

Source: FR Research Office data.

*Count of all collaborations by project (not unique organisations) excludes Science and Innovation Strategy for Forestry (MoU funding) , IFOS, and projects not managed by
RO.

m 10/06/2026 © Crown copyright www.forestry.gov.uk/forestresearch



Forest Research

What our audience thinks

Awareness of tree and forest Who do you most trust for news Who is the leading voice in tree

science organisation

Forest Research

Farestry Commission

Rovyal Forestry Society (RFS)
Woodland Trust

Forestry England

Institute of Chartered Foresters

Department for Environment,
Food & Rural Affairs

Matural England

Forest Stewardship Council
Confederation of Forest Councils
Sylva Foundation

Forest and Land Scotland
Environment Agency

Natural Resources Wales

Scattish Forestry

The Tree Council

on trees and forests?
Forest Research

Forestry Commission . 6%
Arboricultural Association I 2%
Forestry England I 29
Woodland Trust I 29
Royal Forestry Society (RFS)
| 2%

Q6 - Academic institute/
UNIVErsity Or X0Ca000mx I (43

Institute of Chartered Foresters I 1%
Scottish Forestry I 1%

Department for Environment, l 1%

Food & Rural Affairs
Q,
Q6 - Other I 1%
None of the above I 3%

Don't know I 4%

85%

OF SURVEY RESPONDENTS
ARE AWARE OF FOREST
RESEARCH

and forest-based science?

Forest Research

Forestry Commission

Institute of Chartered Forester
Roval Forestry Society (RFS)
Woodland Trust

Confederation of Forest Councils
Trade journals

Forestry England

Arboricultural Association
Royal Scottish Forestry Society
Forestry Industry Safety Council
Scottish Farestry

Sylva Foundation

The Tree Council

Matural England

Department for Environment,
Food & Rural Affairs

Forest and Land Scotland

4

47%
45%
41%

30%

26%

68

%

10/06/2026

© Crown copyright

www.forestry.gov.uk/forestresearch



Our unique attributes

\
Value to governments
As a GB body, Forest Research
provides impartial advice to
the government and devolved
administrations, supported
by data and skills that enable
both the UK Government

4 Recognised experts )
We are the largest single
employer of forest scientists
across all parts of the UK. We
are internationally recognised
with an established reputation
for the quality, relevance,
utility, uptake, and impact of
our work. We have a strong
track record of securing and
delivering on complex and
interdisciplinary projects.

Interdisciplinary
We are the only provider of
interdisciplinary research
across the whole forest-
wood supply chain, from
tree breeding and ground

i Information assets )

We have an unparalleled
range and fongevity of
experimental and forest-
survey datasets and
modeils. These underpin the
evidence and policy needs
of government as well as
sector initiatives such as the
Woaodland Carbon Code,
UK Forestry Standard, and

2 Forest trials and e
experimental plots

We have over 2,600 forest
experiments located
throughout Great Britain
including, for example,; the
majority of forest genetic
resources trials. We act as
the long-term guardian of
this asset which underpins

and the devolved
administrations to fulfil their
statutory obligations. We
also provide emergency
response capability to all
three countries, and evidence
and support to policymakers.
We provide expert advice
to manage pest and disease
outbreaks and contribute
extensively to the UK Forestry
Standard — the reference
standard for sustainable forest

W management in the UK.

We have experts who advise
across the breadth of forest
topics from policy to practice
and, as an organisation,
we combine expertise tc
ensure all aspects of complex
forestry-related issues are
fully addressed. Our staff are
passionate about what they
do and the difference they

S make. >,
e R

Value to the sector

We are highly valued by the
forestry sector, from forest
owners and processors to

preparation to forest
management, harvesting,
wood processing, forest
inventory, and resource
evaluation. We also work
in all the diverse settings in
which trees are valued. )

- -

Collaboration and
leverage

We have a long history of
effective collaboration and
partnership, working across
disciplines within our own

research programmes as well
as with other institutes and
universities across the world.

tree-health strategies. Data
and models are accessible
through our website, as
are software and decision-
support tools, including
Ecological Site Classification
(ESC), ForestGALES, Forester,

\ and Forest Yield. -

i =)
Skills development

We support PhDs and post-
doctoral research, along with
both graduate and technical
apprenticeships, and provide

an essential training ground
for specialist expertise in trees,

woods, and forests. Many

sector leading specialists work

much of our key science,
such as yield and wind
stability models. We hold our
long-term data, supporting
documentation, and
experience of our Technical
Services Unit in establishing,
monitoring, and managing
these sites, and we ensure
maximum use and benefit
from these. No other
organisation has these skills or

\ resources. /
|

- L

Brand value

As the UK’s leading provider
of applied forest science,

O

10/06/2026

nurseries, conservation
organisations, and urban-
forest managers.

We keep up to date with the

latest scientific developments

and attract additional funding
for research activities.

o B

© Crown copyright

or have worked at or with,
Forest Research - benefiting
them as well as us and the
wider interests of the sector
and society.

S >

we are valued for our
independence, and the
authority and impartiality of
our research.

N A

www.forestry.gov.uk/forestresearch



d Forest Research

Biodiversity outcomes from active to
passive woodland creation

Growing Together workshop
o9th June 2026
Kevin Watts, Joe Beesley and many colleagues & collaborators

kevin.watts@forestresearch.gov.uk
joseph.beesley@forestresearch.gov.uk

10/06/2026 © Crown Copyright www.forestresearch.gov.uk
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d Forest Research

Woodland creation as a Nature-based Solution (NbS)

RESTORATION ECOLOGY

The Bonn Challenge The global tree restoration potential
Jean-Francois Bastin'*, Yelena Finegold®, Claude Garcia™*, Danilo Mollicone®,

s TuilChailenpe = n globsl past ooy 4 Similicheckares af de praded and Marcelo Rezende?, Devin Routh!, Constantin M. Zohner', Thomas W. Crowther’
deforested landscapes int o restoration by 2020 and 350 million hectares by 2030,

| Nation to benefit from two new
k4 National forests backed by £1 billion
'investment in tree planting

SA
National Trust to plant 416,000 trees over next Record high as 30 million trees planted in

three months Scotland last year
Michael Ribbeck 1 Between A reated
England | Local News = across ScoFt)I: A year Of grOWth: tree

| planting rates hit their

Almost two million trees planted in . .
e s l highest levelin over 20 years

North in 2023

10/06/2026 © Crown Copyright www.forestresearch.gov.uk




d Forest Research

Active woodland creation

Time Contemporary Past Now Future
Kebtira <20 years
Tree _’::’_; Mol :v R
planting e g
e —
Natural
colonisation
Passive
10/06/2026 © Crown Copyright www.forestresearch.gov.uk




Woodland Creation &
Ecological Networks @

Using a ‘space-for-time’ approach to assess the effects of
past woodland creation on current biodiversity to inform
future actions

Prof Kirsty Park
Dr Elisa Fuentes-Montemayor

UNIVERSITY of
STIRLING

WTrEN Project

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



https://www.wren-project.com/

Woodland Creation &
Ecological Networks

“ M) ;"4"1

.'-"illll.l EEEnN

UNIVERSITY of

STIRLING

10/06/2026 © Crown Copyright www.forestresearch.gov.uk




Woodland
Ecological Networks

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



WrEN - Synthesis )

0.5

& Beetles
w Moths

d Forest Research

Abundance always a strong
predictor of richness

Overall local >> landscape

Structural heterogeneity most
consistently +ve effects

Mixed effects of landscape

Jk Craneflies
N L8 Hoverf{ig % ‘ . . . . I 0.5
@ L | KO' = I Mecdkndcreclons. '
% Plants x| x % *P<0.05
) . P<0.1
10/06/2026 © Crown Copyright www.forestresearch.gov.uk




d Forest Research

WrEN - Synthesis )
@ §°b§°°b
O ch,& b&soo
S
N
o’b
>  Abundance always a strong
e predictor of richness
size
& 1
«f Bats * Overall local >> landscape
< Rodents ‘ _
% Birds os * Structural heterogeneity most
% Spiders consistently +ve effects
& Beetles ;
7 Moths * Mixed effects of landscape
Jk Craneflies
=#w Hoverfli g -0.5
. Licfg Ecologica Newiors
% Plants . - *P <0.05 8
. .P<0.1
E 10/06/2026 © Crown Copyright www.forestresearch.gov.uk




d Forest Research

W r E N Woodland Creation & }(

Ecological Networks @

... but how and where we create new woodland matters

1. Spatial targeting of woodland

2. Increase woodland area

3. Manage to enhance structural heterogeneity

UNIVERSITY of [E

STIRLING 7
9

10/06/2026 © Crown Copyright www.forestresearch.gov.uk




d Forest Research

Passive woodland creation

Time Contemporary Past Now Future
Active <20 years
Tree ,;’_ 2 L ';v R
planting o N PR
TN %> .
Seed source
Natural 2 & e

colonisation

Passive

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



a Forest Research

Ash Birch Willow Oak Hawthorn
- - - 100 0 DG CUOD WO o D (O T COISINSCIONEID O O O COMUEEND 0@ 000 © O 00 S DG
Natural Colonisation projects ¢
" 0.75
=
% 050
2
825 e ) o O\t /
E jé
l WD ® O R O O

0 50 100 150 0 50 100 150 0O 50 100 150 0” 50 100 150 O 50 100 150
Distance to potentiali ource (m)
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d Forest Research

Hybrid approaches to woodland creation

Time Contemporary Past

Active

Tree
planting

Natural
colonisation
+ low density
planting

Applied
nucleation

Natural
colonisation

Passive

<20 years

......

Now

Future

10/06/2026
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a Forest Research

TreE PlaNat

« Space-for-time study o 30 60
 Supports Natural Colonisation z 3 40l
e 201 o = roportion NC
. . =z 2 R : . p1oo
findings 2 10{ay—t— £ 20| St §u"
 Hybrid approaches deliver 1 L _ 0- L 0.75
intermediate vegetation 0.50
8]
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g 097 gt 2 O1{eeS
E 004% %™ - 8 2. .‘
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_ Prof Kirsty Park Age
Ml Dr Elisa Fuentes-Montemayor
UNIVERSITY of [ .
4 '@ T%esm < Hughes et al. (2026) Forest Ecology and Management, 605, 123490 link
STIRLING TANS TreE PlaNat webpage
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https://www.sciencedirect.com/science/article/pii/S0378112725009983
https://www.wren-project.com/tree-planat.html

d Forest Research

Approach

Outcome

Objective

Hybrid approaches

Natural processes

Faster tree growth

Vertical complexity

Intermediate outcomes
'L uncertainty 1 control

o

Biodiversity benefits

Horizontal complexity * N ﬁﬁr@

—

Biomass accumulation
(carbon / timber)

N

i
Diverse goals / E_‘[—A
can balance priorities

g%i‘

Structural heterogeneity &
biodiversity

© Crown Copyright
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ﬂ Forest Research

Large-scale Ecosystem Recovery Network (LERN)

Testing impact of:

Distance from seed source
Herbivory

Applied nucleation (hybrid approach)
Individual site factors (climate, soil)

30-year woodland creation experiments

LERN webpage

10/06/2026 © Crown Copyright www.forestresearch.gov.uk


https://www.forestresearch.gov.uk/research/developing-the-large-scale-ecosystem-recovery-network-lern/

t;* Forest Research

Management of woodlands for nature recovery

Katty Baird & Alice Broome
Katty.baird@forestresearch.gov.uk
Alice.broome@forestresearch.gov.uk

Growing together: research-practice partnership for woodland restoration
Edinburgh CCI, 09/06/2026



mailto:kattybaird@forestresearch.gov.uk

@ Forest Research

BACKGROUND

* Research on priority and protected species and habitats
e Qutputs inform forestry and woodland policy and practice

10/06/2026 © Crown Copyright www.forestresearch.gov.uk




&4 Forest Research Ecological value of older woodlands

Ecological characteristics of Long-established woodland

APPROACH:
1) Workshops with expert woodland ecologists

What are the important ecological features?

2) Surveys and focus groups with woodland stakeholders

Does terminology matter?

RELEVANCE:

What features should we be encouraging / enhancing in restoration?
How can we assess when they are present in sufficient quality/quantity?
What are the timescales involved?

How important is the language/terminology that we use?

© Crown Copyright

www.forestresearch.gov.uk



d Forest Research ECOIOgicaI value of older woodlands
Ecological Feature Time to develop Example species Influence of management
benefitted

Tree management

Anci V T L R ' .
ncient & Veteran Trees ong oosting bats Veteranisation
: : : : : Compaction
I M -| M hizal f

Undisturbed Soils edium-long ycorrhizal fungi Non-woodland land use
Ancient Woodland Indicators Medium-long Sanicle Proximity to Ancient Woodland
Deadwood Medium Tanyptera nigricornis e

. . . . . Ride / wayleave clearance
Structural diversity Short-medium Osmia uncinata .

Thinning

) B i

Scrub mosaic Short Spotted Flycatcher rowsing pressure

Felling cycles

10/06/2026 © Crown Copyright www.forestresearch.gov.uk




Q*Forest Research Woodland flora introductions

Part of Defra-funded Pathways project
Collaboration with Woodland Trust

Long term experiment in woodlands planted on
former agricultural sites ~30 years ago.

Sites ready for thinning interventions.

Compare biodiversity changes over time in plots
with / without addition of woodland ground flora.

© Crown Copyright
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Site and Treatments

Sheep and deer
browsed

Control

Allt Chenna Mu

» Wood pasture expanded & maintained?

Conservation grazing on wood pasture nature reserve

Reserve

Allt Mhuic

Winter cattle grazing (October- s
May) Highland cattle T
0.25 livestock units ha™! year. ' ‘
30 ha Lower Reserve

Monitoring: vegetation responses & butterfly
numbers, annually; 2010-2019 data presented.

v~ Seedlings above sward (tree regen)

Height advantage increased over time in Reserve (significant interaction, p = 0.006)

%4, Tree Browsing (regen control)

More browsing in Reserve in later years (year by site interaction, p =0.001)

,3! Height difference between tallest seedling and surrounding vegetation

- ruhh! |p
o 2

= Control
2018

Height difference (cm)
& =)

L=

2014 2015 2016 2017 2019

Treatment

2010 2011 2012 2013

1.007

=]
=
&

Location
_L Contral

. Reserve

Proportion Browsed Seedlings
= o
] 3

0.00|

2010 2012 2014 2016 2018
Year
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Conservation grazing on wood pasture nature reserve

» Chequered Skipper conserved?

g =

é{%g?urlgggtar Variation over time between sites (p = 0.001) but
no trend

y, Chequered | Reserve remained stable but consistently low,
skipper larval declined on Control
habitat quality
Butterfly Decline overtime on Control (p = 0.019) no
bundance .
change on Reserve o TF—————pw L
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» Benefits of winter cattle grazing compared to extensive year-round deer and sheep grazing for maintaining the habitat
for Chequered Skipper and potentially promoting long-term continuity of tree cover.
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dForest Research TRF lichens and PAWS restoration

198 AR I T

¥ © % Areas of ASNW with no
" in-filling conifer
¢ plantation, unmanaged
oo ..' during study

Areas of
conifer
plantation,
felled in
study

Pre-survey - 18 * Fragmented ASNW oakwood TRF historicallfinfilled with conifers
lichen specieson * Lichen community -native trees within ASNW patches &

remnant trees remnant trees within conifer matrix
 PAWS restoration — conifer matrix removed.

» unintended consequence of habitat restoration for epiphyte populations on remnant trees?

Assessed:
1. Change in abundance of lichen species 2. Vitality of 'leafy' lichen species
Pre-conifer removal and 9 years later Pre- and post- conifer removal, and 9 years later

Lichens on remnant trees (Treatment) versus lichens onZASNW 'Control' trees

10/06/2026 © Crown Copyright www.forestresearch.gov.uk




TRF lichens and PAWS restoration

» Change in lichen vitality

Chlorophyl fluorescence measurements
| ASNW n=8

Remnants n =14

800+

80D

7504

5]
6004 Treatment
600 ES asnw
< 7004 . remnanis
Pre-conifer
removal . " 5001
T 650 4 : :
Lobaria virens . :
* N Remnant n =32
ASNW n =20 ol el T
L. pu/monaria ) - ,: . LP LV LP e LV LP LV
Cladonia spp * Abundance of key lichen species not significantly affected
P * Lichen vitality initially reduced but recovers
Alllichens Type * Re-vegetation is by ASNW ground flora
'- g Bl * Species richness and occurrence of native woodland indicator species increased.

‘I I' .'I.'!.
Mean Change in cm® ‘ Broome et al., 2021 https://doi.org/10.1007/s13595-021-01069-w
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d Forest Research &

s SYLVA

FOUNDATION

Forest Lab

» Forest Lab - Stewardship Science* delivered by woodland managers

@ myForest

a1 Bl bl o 5431 ) TS

Join
myForest app

Forest Lab

@ About myForest

Free GIS for private woodland owners &

agents

*  map site, store data securely,
supports applications for grant and
felling licences.

Ste Join
—_— Sattings . Additional
g Projects
Engagement Srowt
Agreement
Inventory Data Oak health

Forest Lab

Q SYLVA
stewardihip science r‘.rﬂl".-ﬂll'.f_l forzst resili@nce FOUNDATION
EngagementAgreement Version: 10 March 2023

Purpose

TrisEngagement Agreamant sats out the joins commitments of Sylva Foundation and Forest Research working
together with velunteer ‘stewardship sdentists’ parmicipating in Forest Lab. It outlines the general expectations of
all parties, and provides examples of commitments which may exist within specific Forest Lab projects. This
agreement is znimportant step in the volunteer son-up procass.

This Engagement Agrezment covers the pliot phase of Forest Lab and indudes the research project activity which
runs until April 2025 and use of data arising fram the research projects, occurring thereafter.

About Forest Lab

Forest Lab is a web-application, embedded within the myForest platform. Landowners and managers whe use
rmyFarest to suppart woodland management and creation planning are offered an opportunity to veluntarily
eollect and shara data from their woodlands to ergage in snvironmental research, and theraby support scientific

Y

Engagement Agreement - ethics, roles
and responsibilities, data sharing and
data use.

phase of Forest b, WhicE will rum uni Al 2015, Financid support for ts development is provided by the
Department of Food, Envirenment and Rural Affairs (Defra). Sybva Foundztion and /or Forest Research shall notha
Feld liable fior the result of any actions taken by the user based on guidance provided during the course of the pilot
phase of Forest Lab.

‘Stewardship Scientists’ are those landowners and managers using myForest te assistwith woadland
management and creation who aubzeguentlyv voluntaer to participate in Forast Lab

Collect Data Share Dala

y

Exchange
knowledge

* Stewardship Science

Collaborative. Links scientists with land stewards,
enables shared data, co-created evidence, and
informed action. Engages decision makers (unlike
citizen science).

Theory of Change

long-
term promaoting resilient forests
cutcomes

Stewardship Researchers Policy

Scientists

medium- modified land heter-iargeted adaptive
lerm management research ewvidence-based
oulcomes behaviours agendas policy making

Nill 10/06/2026
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0S Grid: ST 43885 35965

Lat/Lng: 51.1292° N, 802.8033° W

Forest Lab

Postcode/AddressV postcode / a

® myForest

L powerline <

1 Car Park (east)
I Car Park {west) 004ha YT
2 Tree Charter pole 0

82m Y

All Projects

Joined Projects

043ha T

[ mapt Ry

Living Layers

v [5 Creation + @
» Downloads (-]
Q= Creation EIA Quiz [~]

v (3 Management + 0
» Downloads (2]

v 8 Lab [

About

All Projects

w Joined Projects (

The aims of the Living Layers project is to
investigate how woodland structure influences
biodiversity and the implications for management.

» Resilience Project

» Ips Project

» Oak Health Project
Chat

Settings @ You have joined this project.

v & Archive
v x Tools

w Assessar 4
p (i) Assessment - Dated 21st February 2023

Submitted Assessments

View Project Details | Submit Data

& Assessment - Dated 12th December 2022

RPA Land Parcels 4= Import Land Parcels @ g z
T Available Projects

B Export Mapping 2

I i Maceng e wildfire Project

E" Measure e

Ips Project

The aims of the Ips Project are to help monitor the
movement of the invasive tree pest the eight-tooth spruce
bark beetle (Ips typographus) which affects spruce trees. If
selected to take part, your woodland will be part of a
pheromone trapping network being developed across
Britain.

© Your application to this project was successful.

View Project Details | Submit Data

Helping land managers rate the biodiversity value of woodland — Sylva Foundation

myForest - Forest Lab

Oak Health Project

This project will monitor the changing health of oak trees
and woodland across Britain with volunteers helping test
and deploy a new assessment method.

® You have joined this project.

View Project Details | Submit Data

10/06/2026
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c* Forest Research

Does genetic diversity
hold the key to whether
our tree populations can
adapt to climate change?

June 2026
Joan Cottrell
Head of Forest Genetics
Forest Research




@ Forest Research What might happen to our tree populations under climate change?

Their phenotypic plasticity (ability to grow under a wide range of conditions) may allow them to
cope.

The adult trees that are least able to cope may die and create gaps for seedling establishment.

Fecundity of reproducing trees may be negatively impacted so that fewer seedlings are
produced.

Epigenetics may play a role in survival of populations. Changes in gene expression that do not
affect the DNA code but can be passed on to the next generation.

Populations may migrate or if they remain in place, they may evolve to become better adapted
to novel conditions in the next generation. e

Species, genes and epigenetics: how dimensions
of diversity interact for forest resilience

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



Q‘ Forest Research  What questions should we be asking?

From a population genetics point of view

Do trees have the raw material to adapt genetically?

Do they have other qualities that help them to adapt?
Can they adapt quickly? N T
Are they likely to be able to adapt quickly enough to
track climate change?

3

What should we do to encourage adaptation?

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



{;‘ Forest Research Do trees have the raw material to adapt?

Trait equency

1 condihans

Yes!

Single populations contain large amounts of
standing genetic variation which serves as the
raw material for adaptation

R

Most of the variation is lodged within
populations but some occurs between
populations-so populations are differentiated
from one another but retain plenty of diversity

Ayerage maximum
rem gukwe o

F 9|o|'||'1|'3l:0

(b}

Density

Trait value
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Do they have other qualities that help them to maintain genetic diversity?
Forest Research

Yes! These include:

Many adaptive traits are controlled by multiple genes so a large range of
phenotypes can be derived from existing standing variation via segregation
alone. Every seedling is slightly different.

is continually being introduced to populations. May not be utilised unless
conditions change and novel diversity is required.
Are largely outcrossing-so a single mother mates with many fathers.

to operate on, though some evidence that fecundity is being negatively
impacted.

5

Strongest selection generally occurs early in the lifetime of trees, so mean of a
population can shift with each cohort of seedlings.

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



_— : : Al b
c* Forest Research What characteristics of trees makes them ideally suited to adapt quickly-

Tree populations harbour large amounts of adaptive variation both as standing variation and "w ¥

inflowing geneflow from populations growing in different conditions.

In stable conditions, local material is better suited to conditions at a site than non-local
material e.g. seeds and pollen from elsewhere.

suited to capturing both local pollen and pollen flowing into the population from elsewhere
i.e. they keep their options open.

Natural selection generally operates early in life at the seedling stage.
choose a different cohort of seedlings that are better suited to the novel conditions.

Regular production of seedlings allows the population to shift its mean towards the new
conditions.

What we don’t know is whether tree populations can react quickly enough.

What is the evidence?

n 10/06/2026 © Crown Copyright www.forestresearch.gov.uk



Even though they have long life cycles they can show significant
evolution in a single generation if selection pressure is strong.

Evidence comes from two sources:

Introductions of exotic species into novel environments e.g. red
oak from America shows evidence of adaptation to French
conditions in a single generation.

Disease epidemics caused by introduced pests and pathogens-next
generation shows signs of greater resistance than the previous
one. E.g. individuals resistant to ash dieback are present in all
populations so their offspring are the ones that survive.

GE&%%ian

Prof Richard Nichols, also at
QMUL, said: “...We are watching
evolution happen and what’s
remarkable is that it’s
happening so quickly, in a single
generation.” One ash tree can
produce 10,000 genetically
distinct seeds in one season,
leading to scores of saplings.

10/06/2026 © Crown Copyright
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: . . 5
@ Forest Research Are they likely to be able to adapt quickly enough to track climate changer

Not sure!

Historic evidence-Trees have had to survive climate change in the past,
though this has usually been to periods of cold rather than increasing
temperatures.

Climate change differs from disease epidemics in that it is likely to
occur gradually over many decades.

Adult trees exhibit a great deal of phenotypic plasticity and will
withstand considerable change before reaching their tipping points into
ultimate death.

Not sure if climate change will influence fecundity i.e. ability of trees to
produce large quantities of offspring.

n 10/06/2026 © Crown Copyright www.forestresearch.gov.uk



@ Forest Research What steps can be taken to promote evolution and build resilience?

Need to:

Encourage regeneration of seedlings by regularly creating gaps in the canopy and supporting seedling
establishment e.g. excluding herbivores. This will allow natural selection to operate on the abundant
standing genetic variation present in populations. Suggests assisted migration is unlikely to be necessary.

Get a better understanding of effect of climate change on fecundity and whether epigenetics is likely to
have an important role in adaptation.

Maintain genetic diversity-ensure a number of trees are flowering and contributing to the seedling
generation.

Conserve genetic diversity by creating Gene Conservation Units in our best woodlands and listing them on
the EUFGIS database. These are intending to allow dynamic conservation.

FEATURE ARTICLES

9

Quarterly Journal of Forestry July 2026 ~ Growing Network Protects
UK Tree Genetic Diversity

Tom Sim, Joan Cotirell and Stephen Cavers introduce Genelic
Conservation Units (GCUs) and explain their importance in
conserving genetic diversity.

n 10/06/2026 © Crown Copyright www.forestresearch.gov.uk
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/" gene flow

Time to .. Genetic
maturity

" diversity

Selection
. Gene |
\F L—'
flow

Mortality & heritability

recruitment

Figure 6. Processes conferring species resilience for forest trees. The capability to adap
new pressures depends on genetic diversity, gene flow and the rate at which
new genotypes can be recruited into the population.

High genetic variation in
adult trees

Long distance geneflow
introduces novel
genetic variation

Adults produce large
guantities of seedling
over many years

Large numbers of
seedling for natural
selection to operate on

Seedlings best suited to
current conditions survive
and eventually contribute
to next generation
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Monitoring & Managing
Mammal Impacts

Cally Ham, Nicola Rae, Ellie Scopes, Alice Broome

cally.ham@forestresearch.gov.uk




A Forest Research UAV Surveys - Ungulates

University of
@Southampton

Increasing Populations Increasing Accessibility

E%:. Al g‘r\-s!ul\tla\r{clj dlife

DIGITAL
N

FAUNA ‘
* WILDSCAPE DEER
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UAV Surveys - Census To Sample?




& Forest Research UAV Surveys - Census To Sample?

Southampton Quantify Effort

Pre-Determined
Routes

Repeatable:
* Years/seasons
* Pilots

10/06/2026

Transect Based

Maintain VLOS
Bias to “edge”
habitats

© Crown Copyright

Nadir (Vertical)
View

Known footprint =
known survey area
Reduced
detections

www.forestresearch.gov.uk



A Forest Research UAV Surveys - Census To Sample?

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



ok Forest Research UAV Surveys - Census To Sample?  &»<%0

Detectability — Woodland Type

* Young Trees & Bracken = >0.7
detection probability
* Dense Conifer & Broadleaf = <0.25
detection probabilit

Habitat type should be considered when interpreting survey results

10/06/2026 © Crown Copyright www.forestresearch.gov.uk

Small-scale trial of known “hot-objects”
Overall detection probability = 0.44
(0.32-0.58)




.. . 0.' ° . LIPS °
. o g .
s . s ..':.: .. ’ A} . - Species
(Vg .o o, ° . @ Chinese Water Deer
® Fallow
’ ® Muntjac
e o @ Roe

Data based on survey by BHWC

“Proof of concept”

Hierarchical Bayesian Model:
* Habitat Type
 Time of Day

* Pilot

Further variables could be

included....

10/06/2026 © Crown Copyright
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& Forest Research UAV Surveys - Census To Sample?

Minimum count = density estimate

Deer Counts by Species Deer Density by Species
401
400
4
— 300 2
C - —
8 200 %
O Q2
100 82 79
B
0 0
Fallow DeerChinese Water Deer Muntjac Roe Deer Fallow Deer Chinese Water Deer Muntjac
Species Species

Estimate higher muntjac despite fewer detections...smaller, solitary & denser habitat

Implications for setting cull targets, influence stalker prioritisation, variability in species
impacts on woodland

E 10/06/2026 © Crown Copyright www.forestresearch.gov.uk



@ Forest Research UAV S u rveys

UAV are powerful tools for ungulate
surveys

Survey aim needs to be determined
Care needed to interpret results

Beneficial to use standardised methods

Density of surveys per area not known

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



gForeszeseorch Deer MltlgatIOn

Trico Application Effectiveness

Control

10ml per stem, October (product label)
10ml per stem, April

5ml per stem October & April

5ml per stem October & April + Eco tac
sticker adjuvant

Intimate mix treated & untreated

Starting Autumn/Winter 2026

Ecological, Structural, Social & Economic
Assessment of metal deer fencing
Long-term monitoring
Strathyre & South Uist

Inform application guidance —
broadleaf & conifer species

21/05/2026 © Crown Copyright www.forestresearch.gov.uk



Beavers and Woodland Creation

Nicola Rae, Cally Ham, Alice Broome

10/06/2026 © Crown Copyright www.forestresearch.gov.uk



Context

Climate &

Woodland policy drivers
Beaver population creation
d’ . .
expanding Conflict increasing
W around trees :
Increased i m
demand for trees
(feeding &
building)

Increasing overlap creates a new challenge for woodland establishment

21/05/2026 © Crown Copyright
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Riparian buffers v =

Buffer

Aquatic zone < iparian zone — — — — > Adjacent land

Riparian buffer = planted
strip along edge

Why might buffers work?

« Beavers mostly forage within ~10-30 m of water Current guidance:

» Buffers may divert feeding using palatable
) , * UK Forestry Standard recommends 20 m
species (e.g. willow)
buffer as sacrificial planting

21/05/2026 © Crown Copyright www.forestresearch.gov.uk



Pilot trial s JE

6 pilot sites across Scotland 100m
[ ® [0 & | [ s 1 [+ ] [ s ]
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21/05/2026 © Crown Copyright www.forestresearch.gov.uk



Forest Research

Examples of high-density buffer planting :

15 21/05/2026 © Crown Copyright www.forestresearch.gov.uk



g Forest Research

Long term Monitoring

Build evidence
* Monitor long-term outcomes

* Impact assessments

« Camera trap beaver activity
 Share findings and guidance

* Beaver Management Groups

21/05/2026 © Crown Copyright www.forestresearch.gov.uk



Q Forest Research

Interested in getting involved?

We're looking for collaboration and suggestions for
trial locations

DA nicola.rae@forestresearch.gov.uk

@ BEAVER ‘ R ‘ w

Special thanks to:

* Jenny Bryce, NatureScot

Roisin Campbell-Palmer, Beaver Trust

* lan Moss, Woodland Trust

George, Cristin & Sam, Beaver Trust

Forest Research staff volunteers

Funded by
tRBST NatureScot WOODLAND UK Government
NadarAlba TRUST
21/05/2026 © Crown Copyright www.forestresearch.gov.uk



g Forest Research

Thank you!

Any other woodland mammal related
interests please get in touch!

cally.ham@forestresearch.gov.uk

© Crown Copyright www.forestresearch.gov.uk



ainoa.pravia@forestresearch.gov.uk

© Tom Ashton

Ainoa Pravia

(Tom Ashton, Olivia Azevedo, Nathan Brown, Luci Corbett, Kaisa lImari,
Caitlin Lewis, Tim Lukins, Toby Robson & Elena Vanguelova)




The Importance of Soils

Bacteria and
/1 Actinomycetes
-1 (10,000,000,000,000)

| "

Nardi 2007
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https://press.uchicago.edu/ucp/books/book/chicago/L/bo5378396.html

d Forest Research UK Forest Soil Condition Baseline

220 BioSoil survey plots in the
UK (16 x 16 km NFI grid)

deep peat tree
110 biomass
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>5500 BioSoil plots across Europe A
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Soil carbon stocks (t € ha') (0-1 m depth) in different soil types

Carbon storage in forest soils
depends heavily on forest and
soil type (Vanguelova et al.,
2013)

Organic seils
539t Cha

Organo-mineral
Isails 362t C/ha

Mineral soils

Carbon estimates are only as 1581 C/ha
reliable as the sampling and Boe stock
t Cha

scaling methods used
(Vanguelova et al., 2016)
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https://bsssjournals.onlinelibrary.wiley.com/doi/epdf/10.1111/sum.12025
https://iris.unito.it/bitstream/2318/1612232/4/2016_Vanguelova_et_al_EMA%20per%20aperto.pdf

&4 Forest Research (Biological) Forest Soil Condition

Natural Capital
N C E A and Ecosystem
Assessment

* Soil physico-chemical properties
AND

* Bacteria & Fungi (metabarcoding)

e Ectomycorrhiza (meta & taxonomic)
 Nematodes (taxonomic)

e Earthworms (taxonomic)

e Mesofauna (meta & taxonomic)

Natural Capital and Ecosystem Assessment (NCEA) programme - GOV.UK
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https://www.gov.uk/government/publications/natural-capital-and-ecosystem-assessment-ncea-programme
https://www.gov.uk/government/publications/natural-capital-and-ecosystem-assessment-ncea-programme
https://www.gov.uk/government/publications/natural-capital-and-ecosystem-assessment-ncea-programme

DECIDUOUS FORESTS
Multitrophic soil systems

ECM Fungi Diversity:
Highest Richness

Nutrient Cycling:
Fast / Bacterial
Earthworm Presence:
Epigeic + Endogeic

Supports the most balanced, diverse
communities with fast nutrient
cycling and active decomposition.

Higher diversity
Faster decomposition
(more surface activity)

Intermediate (simplified!?)

MIXED FORESTS EVERGREEN FORESTS

_ Fungal-driven soil systems
soil systems

Nutrient Cycling:
Intermediate / Patchy
Earthworm Presence:

Endogeic Only

Nutrient Cycling:
Slow / Fungal
Earthworm Presence:
Endogeic Only

ECM Fungi Diversity: Intermediate
Often sits between types but can show
surpily simplified community structures

ECM Fungi Diversity: Lowest Richness
Dominated by acidic-tolerant fungi and
slower turnover of humified organic matter.

More dependent on
site history

Few dominant groups
Slower decomposition
(more soil activity)

B 10/06/2026
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Natural Capital
and Ecosystem
Assessment

P A
NCEA

NCEA MESOSCAN

Soil Mesofauna (Mites & Springtails) 2 Size: 2 pm -2 mm

Sample

Collection =

0.5 day
per site
5 samples

Sample
Extraction

5 days
each sample x2

=10 samples per site

Sample
Identification

~1.5 days per sample

= 15 days per site

. Sample
7 Data

+ Onwards to
Metabarcoding

NCEA

2022 - 30 sites = 450 days
2023 - 40 sites = 600 days
2024 - 80 sites = 1200 davs

Platynathus_geititer Opplatia_noa Oppiels_roia Parlsotoma_notabilis - Partsotom 1

N Nanhermannia

selinicki

n 10/06/2026
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atabilis
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QO rorest researcn  [VI@SOfAaUNAQ METABARCODING

DEfra D N A ce nt re Of Exce I I e n Ce Platynothrus_peltifer Parisotoma_notabilis Platynothrus_peltifer
Taxonomic 3
DNA Barcode f— S .
Classification
CTCTTTATTTTATTTTCGGTATTT - ol ST o E
GATCAGGAATAGTAGGA ... (660 bp) L ‘ ; R /\\hropoda ;
/ Class: | Insecta
Num. of PIXG‘S: 82,802 Y h \ Men Hemiptera Platynothrus_peltifer Nanhermannia_sellnicki Nanhermannia_sellnicki
Area fraction:  0.22 | Family: Cicadellidae
Scale factor: 1.3 Subfamily: Cicadellinae
/ /
Geolocation / Genus: Tylozygus 4 g
Country: Costa Rica i 1
— S Species: Yiozygus
Province/state: Puntarenas geometricus |
g k- Oppiella_nova Nanhermannia_sellnicki Parisotoma_notabilis

Latitude: ) 9.01585° s
’ ' -83.00401° BIN: BOLD:AAL6939

BIOSCAN 5M %

https://arxiv.org/abs/2406.12723

»

1. Standardisation of metabarcoding pipelines for mesofauna

2. Filling DNA barcoding gaps in reference libraries

3. Expand MESOSCAN dataset (adding barcoding sequences)
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https://arxiv.org/abs/2406.12723

d Forest Research WOOdIand EStainShment

UKFS - requires that physical, chemical and biological properties of forest soils are
protected or enhanced and that soil fertility is maintained during woodland creation
and management (Forest Research, 2023a, 2023b).

Belowground Bacterial and fungal
richness and diversity significantly @ - °®
increases over the long-term. . &\, 4/ 7 ()
P ,41 /% ’
/@ )

Natural Coldnisation_ /o ﬁ / '

@ Soil carbon increases

similarly whether
whether a woodland is

planted or naturally colonised.

&/ 7

—— et

- Mature Woodland
Planted Woodlands

(Woodland Carbon Code) S
Fungal Diversity

(Sfts)

In the first 20 years, no difference in soil bacteria
compared to controls, though fungal diversity diverges.
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https://www.forestresearch.gov.uk/publications/uk-forestry-standard-2023/
https://www.forestresearch.gov.uk/publications/the-identification-of-soils-for-forest-management/

Take Home Messages

1. Put soil first. Soils are the primary long-term carbon pool in woodlands and soil biota drives
key functions (decomposition, nutrient cycling, structure and carbon stabilisation).

2. Match tree species and management objectives. Fast carbon gain and long-term
biodiversity/resilience might not always be delivered by the same system. Short-term
carbon gains are provided by conifers or N-fixing species; long-term biodiversity and
resilience are provided by deciduous or mixed designs (including natural colonisation).

3. Think in decades to centuries. Woodland establishment changes in soil systems in
predictable but time-dependent ways: carbon builds fairly early, but biodiversity requires
more time.

4. And think at landscape scales. The benefits of woodland establishment can be maximised
through landscape diversification via connectivity, buffers, agroforestry and existing
woodland links rather than isolated sites.

5. Natural colonisation and mixed approaches can deliver strong biodiversity benefits. NC
appears to deliver similar soil C gains to planting whilst building higher long-term
belowground microbial diversity. Mixed stands often fall between deciduous and evergreen
systems but can show simplified communities (depending on site history and management).

6. Measure soil biodiversity explicitly. Biodiversity is the cornerstone of soil health and
resilience, and therefore of forest resilience. Diversity is shared across forest types, but each
also hosts specialist groups. Because the interactions between biological communities drive
function, monitoring should target several taxa. Here we see the potential indicator value of
mesofauna, earthworms and ECMs, but it is the structure and interactions of these
communities that best inform soil function.

n 10/06/2026 © Crown Copyright www.forestresearch.gov.uk






https://www.youtube.com/watch?v=KcdyWc97Y7I

d Forest Research WhO tO co ntaCt

Anything related to soils (carbon, management, pollution, land
uses, biodiversity)
Elena Vanguelova elena.vanguelova@forestresearch.gov.uk

Ground preparation techniques for tree planting
Luci Corbett luci.corbett@forestresearch.gov.uk

Soil biodiversity in forests and peatlands (and peatland ecology)
Ainoa Pravia ainoa.pravia@forestresearch.gov.uk

Air pollution effects on forests
Caitlin Lewis caitlin.lewis@forestresearch.gov.uk
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gForest Research  Mycorrhizal research and woodland creation

FOREST FORMER ARABLE LAND

Soil Brown Earth (Moder-Mull) Mineral
Nitrogen source NH4+ -NO3- (Mineralisation) NH4+-NO3- (Nitrification)
< Decreasing soil pH

© Crown copyright www.forestresearch.gov.uk
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FOREST FORMER ARABLE LAND

NATURALLY COLONISED TREES ~ PLANTED TREES

TREE CONDITION

< g Y " i‘“‘%‘:\r
LT . | ,
R 3 T S > = AN S AR e
Rl (s i = o) A
5 'ﬁ ey R Vil s
o ~ ¢ A > Ay ¥
" ROOT MYCORRHIZA & STRUCTURE i

What are the colonisation routes?

How long before woodland mycorrihizal communities become established?

|s inoculation needed prior to planting or using companion plants?

© Crown copyright www.forestresearch.gov.uk







Composition of EM-fungi on tree roots

s
o * A‘

* *Planted

8 4 0 4
NMDS1
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Take home messages

= Commercial nurseries - Few ‘weedy’ EMF species on
trees

= Spore dispersal — some spores of most genera; dominated
by ‘coloniser’ EMF species,

= EMF communities of former agricultural land — Distinct
from woodland EMF communities despite availability of
inoculum via spores. Soil & microclimate conditions driving
distinctiveness

= Former agricultural land properties— Long time lag before
soil physico-chemical properties resemble woodland
settings

Funqi for Forest Restoration (Fungi4Restor)
Contact Nadia Barsoum nadia.barsoum@forestresearch.gov.uk

© Crown copyright www.forestresearch.gov.uk



https://www.forestresearch.gov.uk/research/fungi-for-forest-restoration-fungi4restor/
https://www.forestresearch.gov.uk/research/fungi-for-forest-restoration-fungi4restor/
mailto:nadia.barsoum@forestresearch.gov.uk

(:* Forest Research Acknowledgments

Funded through the Government’s Nature for Climate Fund

c* Forest Research

Lucia Manicom-Smith, Ben James, Daniel Sawyer, Nicola Rae, Nicola Cotterill,
Adenike Amoo, Padraig Hipple-Walsh, Thomas McNeil, lan Keywood, Henry Marling,
Emily Parkinson, Joe Beesley, Ellen Wright, Benjamin Walshe, Joan Cottrell, Stuart AHara,
FR RO Office: Anna Dade, Tony Hutchings, Gaia Marini, Emma Lewis

John Crawford, Clive Steward, Sam Pettman, Aaron Philips, @
Martin Allison, John Tucker, Peter Buckley, WOODLAND
Hucking Estate, Home Farm, Hainault, Barnetts and Comforts FBUs

Tidgrove Estate
DenmarkField Rewilding Team (Rebecca Houston, Ellie Corsie)

% Slindon Estate Sugley Wood, Arger Fen E!

wildlife

TRUSTS

National
Trust

DEFRA: Chris McGurk
Natural England: Matt Wainhouse, Clare Pinches
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