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About INRAe and IEFC
INRAE

 Main research institute in France for agronomy and Forestry
 15000 employees
 4 research centres dedicated to forest, …
 Cover all research field from genetic to social science, ..
 More information on www.inrae.fr

IEFC  : European Institute for planted forest
 An NGO dedicated to knowledge exchange between scientists and 

practitioners
 Main focus on resilience and sustainable management of planted forests 
 Facilitate internation project and data sharing
 Support maintenance of digital and physical infrastructures
 Join event and publications
 More information on www.plantedforests.org



Context: ever more biological invasions in forests 

6 new alien insect species / year  
associated with woody plants in Europe 



Context: more biological invasions due to sharp 
increase in globalization and international trade

50 M containers / year
< 1% inspected! 



1. What could arrive? 



Sentinel plantations to identify forest pests 
before their introduction

Collaborative network 
of sentinel plantations 
in Europe, China, South 
Africa and the USA

Sentinel plantation in 
the exporting country 



2. What is arriving? 



Light sticky traps in containers for detection 
during transport

TransTrap TM



3. What has arrived ?



Early detection using generic attractive traps 
in seaports and airports

In ports and nearby forests

multi-component attractive blend



Xylotrechus 
stebbingi 

Cordylomera 
spinicornis

Xylotrechus 
chinensis

Trichoferus 
campestris

Detection of non-native bark and wood borers 
in 85% of the main ports-of-entry in France

Roques, comm. pers

Euplatypus hintzi Euplatypus parallelus

Amasa parviseta

Xyleborus affinis
22 species for ca. 4000 specimens!



IEFC Living Labs on resilience

 SUPERB- Bocage Forestier : Promote biodiversity 
restoration activities in planted forests, assess positive impact 
of broadleaves hedgerows in Maritime Pine landscape

 Biodiversity, processionary moth reduction, …

 FIRE-RES : Innovative technologies & socio-ecological-economic 
solutions for fire resilient territories in Europe
Planted forest living lab in Lande of Gascony.



IEFC  resilience of planted forests

 Wind risk mapping (CLIMB-FOREST) and good 
practices guide

 Citizen science for forest damages alert and 
hylobius monitoring expert mode

Open to any user on the field

 Network for mixed plantations

Any organisation can join

More on 
https://formix.plantedforests.org/

More on https://app.silvalert.net
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Innovation & technology solutions in forestry



Innovation & technology solutions in forestry

members

who owns

hectare

employees

direct and indirect
employment

hectare of plantation

seedlings

hectares of
silvicultural
works

m³ harvested

PEFC or FSC
certified

sustainable forest
management documents

HUMAN

SILVICULTURE

HARVESTING
AND WOOD 
COMERCIALIZATION

CONSULTING
SERVICES

TURNOVER

RESULTS

EQUITY

217 M€

1 M€

42 M€

AFB: from seeds to logs 2023 Figures

ALLIANCE FORÊTS BOIS :
WHO ARE WE?



 In our nurseries: improved seeds, diversification of the production, production 
equipment

 In new forestry tools: limit soil impacts, reduced manpower drudgery

For improved recovery and growth rates

GLOBAL CHANGE: CONCRETE ACTIONS FOR ITS MEMBERS, 
FOR THE BENEFIT OF THE SECTOR AND OUR FELLOW CITIZENS

INVESTING FOR THE FUTURE

Innovation & technology solutions in forestry

DEVELOPING OUR PRACTICES

 Choice of species for reforestation

 Risks management: fire, storms, pests and diseases

 Management of sensitive areas: identification in the field and in management 
documents, conservation measures with forest owner’s agreement

 Nursery growing itineraries: substratum, fertilization



 BOCAGE FORESTIER: creating hedgerows at the edge of production stands

 ADAPT’AVENIR: new species tested, innovatives silvicultures, mixed forests

 SEMASSIST: AI to optimize filling of culture tray in the nursery

 POUSSPLUS: biostimulants to improve seedlings recovery and growth

GLOBAL CHANGE: CONCRETE ACTIONS FOR ITS MEMBERS, 
FOR THE BENEFIT OF THE SECTOR AND OUR FELLOW CITIZENS

RESEARCH, DEVELOPMENT AND INNOVATION

Innovation & technology solutions in forestry

MANAGEMENT AND RECOVERY OF « CRISIS WOOD »

 Support for members on both technical and human levels: diagnosis of the 
property, insurances, reconstitution

 Mobilising and adding value to wood for regional and national manufacturers



 Work-linked training (45 students)

 Continuous training of technicians and operators to new practices, tools…

GLOBAL CHANGE: CONCRETE ACTIONS FOR ITS MEMBERS, 
FOR THE BENEFIT OF THE SECTOR AND OUR FELLOW CITIZENS

HUMAN RESOURCES

Innovation & technology solutions in forestry

COMMUNICATION

 Inform: getting our messages across stakeholders

 Embodying: highlightning the men and women of the cooperative and the sector

 Dialogue: open and sincere exchange with stakeholders (NGO…)



Roland DE LARY
CEO – CNPF National Center for Private Forest Ownership



RMT AFORCE

Aims to accelerate knowledge 
transfer to support foresters 

in their decision-making

Priority themes 2020-2025

Event organizationSupport R&D projects

Training assistanceContributions to public policy

Areas of work

Mobilize
multidisciplinary

expertise

Guiding forest 
management 

and adaptation 
strategies

Creating the 
conditions for the 
appropriation of 

adaptation solutions 
by actors

Risk Assessment
(biotic and abiotic)

Support 
Experiment

Produce
Tools, methods

Network activities

Support and train 
forest actors

Networking, exchanges, information dissemination

Field of expertise
CNPF contributes to the sustainable 

management of French private forests through 
activities of :

 Validation of sustainable forest management 
documents,

 Advisory and training role,

 Grouping of private forests,

 Applied research (IDF)
 Sylviculture and plant material

 Bioeconomy

 Risk and climate change

 Publishing service

 European cooperation

 Knowledge dissemination.

National Center for Private Forest Ownership - CNPF (FR)



Method for risk model 
conception and vigilance grade

indices reflecting 
the local water balance

DEM scale indices 
of the landscape

(TPI, TWI, …)

SOIL/TOPO

mistletoe processionary
moth

BIOTIC

DATABASIS
from Météofrance and 

Agroparistech
= P, T, PET, …

CLIMATE

Diameter
Height
Density

Basal area
…

FOREST 
STRUCTURE

99 measured or 
computed variables
5 000 plots

Dieback status indicators

Dieback
intensity = fct

Biotic x Climate
x Soil/Topo x 

Forest structure 
factors

Mobile application  FORECCAsT BY BIOCLIMSOL

Integration of climate changes + 1°C, + 2°C,+ 3 °C, … with
Drias, Safran © Meteofrance

 a climate 
change risk 
assessment tool, 
now available as a 
digital application 
on tablets or 
smartphones that 
allows field-scale 
diagnostics to be 
carried out 
directly in the 
field. 



IBP for estimating the  potential of forest stands for biodiversity
7 factors directly related to management

3 factors rather concerning the context 

native tree
species

vertical 
structure

large 
deadwood 

very large 
living trees 

microhabitat-
bearing trees 

flower-rich 
open areas

Survey methods: standardized & adapted 
to different contexts

1
2

3

IBP = potential of forest stands to support common taxonomic biodiversity

indirect & composite 
indicator

Forest continuity
over time

aquatic habitats rocky habitats

IBP: Index of Biodiversity Potential, a practical tool to help forest 
managers take into account ordinary taxonomic biodiversity into 
routine management. 



Natural death

Healthy

Irreversible
decline

Premature death

Resilient
or Crown retrenchment

or Fallback

Young Adult Mature Senescent

Stressed

Double diagnosis of the ARCHI method : ontogenic (large 
horizontal arrow) and physiological (cycle). The diagram 
illustrates the case of adults, but also applies to young and 
mature trees.

Archi: a tool for diagnosing the 
vitality of trees. The ARCHI 
method is aimed at foresters, 
ecologists, arborists, teachers and 
researchers.



ARCHI key for adult oaks (Quercus robur, Q. petraea, Q. pubescens)

Upper half of the crown out of 
competition* : are there more than
25% of branch stubs* and dead
branches?

Crown out of competition : is more 
than half the volume of the original 
crown being replaced by orthotropic 
epicormics shoots with normal 
ramification?

START
Dominant or co-dominant tree :

is this oak alive?

Whole tree : is there distinct and 
structured secondary crown* 
formation? YES

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

R1

NO

NO

YES

Whole tree : are epicormic shoots 
rare or absent?  

Type Sa
Healthy

Type R1 ou R2
Resilient

Type D
Crown 

retrenchment

Type I1 ou I2
Irreversible

decline

Type S1 ou S2
Stressed

Type M
Dead  

NO

Top A.U.* of the crown out of 
competition : is ramification normal* 
(with tolerance of some A.U. with
impoverished ramification*)?

Crown out of competition : is more 
than half the volume of the original 
crown being replaced by orthotropic 
epicormics shoots with normal 
ramification? 

Whole tree : is more than 75% of 
the space occupied by epicormics 
shoots made up of ageotropic or 
plagiotropic with impoverished 
ramification ?

R2

S2

S1

YES I1

I2

Crown out of competition: part of the crown excluding the lower or lateral areas, subject to competition for light and space.
Branch stub: a broken off branch with a diameter over 3cm, of which the wound is not yet overgrown with callus.
A.U.: Architectural unit: basic architecture of a tree characterising the young development stage. The first architectural unit builds the stem, the following architectural units originate from each other by duplication
and form the crown.
Normal ramification: ramification is qualified as being ‘normal’ when the transition from a major axis to the short shoots is progressive, following a gradient of intermediary axes with decreasing dimensions.
Impoverished ramification: the ramification of a main axis is impoverished if; i) it directly carries short shoots without producing intermediate branches, which gives it a columnar form; ii) it carries non-ramified
twigs, which gives it a filiform structure; iii) it suddenly loses its apical dominance and elongates by forming axes arranged in densely packed, small forks.
Secondary crown : a secondary crown is described as structured when there is strong hierarchy between the epicormic shoots.
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Our research spans the 
value chain

OUR BIG RESEARCH PROGRAMMES

Tissue Culture 
Partnership

Precision 
Silviculture

Automation
& Robotics

Specialty
Species

Resilient 
Forests

Extreme 
Wildfire

Tree 
Microbiome
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Officer

Office Manager Programme Manager 
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Innovation Manager

Programme Manager 
– Precision Silviculture

Programme Manager 
– Automation & 
Robotics

Programme Manager 
– Specialty Species



Challenges / 
Opportunities

• Resilience of our forests

• Climate change – drought, flood, fire, wind

• Biosecurity – pests and pathogens

• Balancing P. radiata against other species

• Balancing community, gov’t, industry 
expectations 



Key points
• Innovation and technology solutions 

• Productive, resilient, forests and lands

• Opportunities to collaborate
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Bridging the gap: enhancing innovation in 
forestry through knowledge brokering
Alison Slade
Innovation Manager, Forest Growers Research



What is 
knowledge 
brokering?



Enhancing 
innovation 
through 
knowledge 
brokering



Some FGR-
brokered 
innovations Automated embryo 

transfer in tissue culture
Automated precision 
spraying

Mechanised planting

Virtual reality training Automated log ID New products from 
specialty species



Ian HINTON
General Manager of Strategy & Innovation – Timberlands Ltd











Discussions



Conclusion remarks
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