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“ Improving and advancing coordination 

of forest research and development in Europe” 

• Presentation task B

• Bordeaux meeting agenda
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Task B1:

prepare integrated multidisciplinary research 

network

Focus

: cultivated forests and sustainable development of

forestry wood chains at regional level

Main question

: how scientific progress and technical

innovations in the context of plantation forests can contribute

to the sustainable development of the forestry sector ? 

Presentation (1)
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Presentation (2)

specific objectives Task B1:

1 – To improve the research coordination at an 

interregional level

2 – To provide a platform for dialogue with

stakeholders and Society

3 – To identify research needs and elaborate a 

framework for future research
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Planning (1)

Phase 1

: Research network organisation /3 thematic groups

( month 1-3)

Phase 2

: Consultation process / 3 regional workshops

( month 4-7)

Phase 3

: Elaboration of strategic framework for future 

research / thematic groups meetings

( month 7-10)
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Planning (2)

TASK B1.1   RESEARCH NETWORK ORGANISATION AND PLANNING

• 18-19 OCTOBER 2002  - LOUSA/ISA – Forest management and modelling

• 15 NOVEMBER 2002 – VITORIA/NEIKER – Tree breeding and biotechnologies

•

12 DECEMBER 2002 – BORDEAUX/LRBB - Wood quality and wood products

TASK B1.2 CONSULTATION PROCESS AND IDENTIFICATION OF 

RESEARCH NEEDS 

3 regional workshops « European Research and development of forestry wood chains” 

• 27 -28  FEB 2003 – France/BORDEAUX 

• 07-08 AP 2003 – Portugal/OBIDOS

• 14-15 MAY 2003 - Spain/SANTIAGO de COMPOSTELA

TASK B1.3  ELABORATION OF STRATEGIC FRAMEWORK FOR 

FUTURE RESEARCH 

• 02-05 July 2003 – Ireland/DUBLIN
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SOCIETY/TERRITORY

FOREST -REGION -

INDUSTRY 

scenarii

•spatial distribution

•forest areas 

•species

•forest scenarii

CONTINENT

future  forests scenarii (Lousã)

ENVIRONMENT

biodiversity

forest health

protection of 

natural resources

global change and

carbon

sequestration

ECONOMY

costs and

management 

regional

development

products and

industry

investments

international 

markets
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Bordeaux meeting agenda

0 Update on 6 FP / forest and wood initiatives

1 Wood quality in relation with silviculture 

2 Market requirements and wood based products

3 LCA and risk management in forestry/wood chain

4 Work groups – Discussion on research trends and

priorities

5 Next steps (end-users consultation and final meeting)  
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6 FP –

thematic priority 1-6-3 global 

change and ecosystems

V Sustainable land-use

V2

quantitative and qualitative 

aspects ofmulti- functionality of

agriculture andforest production

• Integrated

• Multifunctionnal approach

• Sustainable development

• Participation of developing

countries

• SMEs involved for forestry

V22 

Forestry production and wood

chain for sustainable development

one NoE or IP in the first call

• long term sustainability, forest

status and productivity

• role and impacts of the complete

forestry wood chains taking into

account the multifunctionality 

aspects

• Sustainability of the complete

forestry/wood chain

• Technological and industrial

processes analysis
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TASK B1

F O R E V E R T 

“Sustainable management of cultivated 

forests under environmental and technological changes”

Coordinator INRA - Consortium management:  IEFC

Global warming

New technologies

Ecological functions Wood products

Society expectations

feed 

back

feed 

back

C u l t i v a t e d  f o r e st s

INTEGRATED FORESTRY -WOOD CHAINS



	
[image: image10.emf]WWW.IEFC.NET

Regional

Centre

IMACFORD 
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FOREVERT general objectives

• Develop new knowledge on effects of 

changes in cultivated forest systems:

ecological effects/ biotic and abiotic risks/ socio-

economic implications and benefits

• Improve tools and strategies for SM and use 

of cultivated forest resources:    

integrated

predictive models/ breeding strategies/ risk management 

strategies/ decision support systems/ indicators
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TASK B1

FOREVERT (obj 1)

1

Optimise breeding strategies and improve genetic

resources for enhancing wood quality, health and

vigour through

• integration of genomics and tree breeding research activities

•

development of predictive tools for early selection for WQ

• genetic and field data collection and assessment of breeding

populations 

• application of genomic tools for assisted selection+diversity assess

• deployment technologies for improved tree varieties

•

methodologies for assessing environmental impacts and economic

benefits
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Today’s work....

• List of research priority areas

• Approaches (scales/disciplines)

• List of partners

• Task coordinator

• Next step



	Philippe Rozenberg (INRA Orléans) – Tree breeding and wood properties, a strategy
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Properties: a Strategy

INRA Orléans possible contribution to an 

European Union research project

Pierroton,  12 December 2002

Philippe Rozenberg
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properties

• Very small number of end-products

• Very small number of related basic 

properties

• Expressing genetic gain in €

• Feedback from the wood industry

• Long term relevance



	
[image: image16.emf]• Is this strategy adapted to all forest species?

– Length of selection cycles and rotations

– Multiplicity of end-products

– Estimable genetic gains

– Evolution of industrial processes

– Traditional adaptability of the wood industry

– Interest of the wood industry

• Poplars and maritime pine

Breeding for end-product 

properties
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• Modification of environment 

– combination of species and sites

– sylviculture

• Modification of plant material

– selection (provenance choice)

– genetic improvement
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• Changes in biotic and abiotic resistances 

(adaptation) 

• Changes in growth speed

• Consequences on 

– cambium activity, 

– wood quantity, 

– wood basic properties… WOOD QUALITY



	
[image: image19.emf]Wood Quality Studies

• Consequences of the changes induced by 

plantation forestry

– climate changes related with species 

introduction

– sylviculture changes

– genetic changes related with breeding

– interactions...
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(natural range)

Alpine larch 

(low elevation 

fertile site)

Illustration 

Growth Increase… Consequences on Wood Quality ?



	
[image: image22.emf]INRA Orléans possible 

contribution

• Consequences on wood quality (basic wood 

properties) of the changes induced by 

genetic improvement on 1) biotic and 

abiotic resistances 2) growth speed 3) form 

in planted temperate species

• abiotic resistance, climate, changes and 

simulations...


	
[image: image23.emf]Another example (Douglas-fir 

and Norway spruce)

• Consequences of radial growth change on 

wood density
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• Main species of interest: 

– broadleaves: poplars, cherry tree, ash, walnut...

– conifers: Douglas-fir, Larches, Scots pine, 

Norway spruce... 

• Plant material (multi-site networks of 

genetic field tests) available for many 

species: several hundreds of genotypes
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• Wood laboratory:

– sample collection and processing

– indirect X-ray microdensitometry

– shrinkage 

– clear sample modulus of elasticity

– standing tree modulus of elasticity (“Rigidimeter”)

– wood chemistry

– wood anatomy, including “quantitative anatomy”
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Second Prototype 

(squared tubes) 

New-Zealand 

July 2001
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• Scientific axis related with wood studies:

– genetic improvement of wood quality 

(including marker assisted selection)

– genetic and environmental determinism of 

wood formation, application to tree breeding

– functional genomics of wood formation: 

cambium activity, lignin, cellulose, reaction 

wood, heartwood

– physiologic and genetic components of 

heartwood formation and natural durability



	Dennis Jones (BRE) – Timber quality for construction
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Dr. Dennis Jones

Senior Consultant 

Centre for Timber Technology and 

Construction 
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l Whole life costs

l Process

l Modular construction

l Avoiding defects

l Environmental aspects
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l Supply of material

l Sizes

� Reengineered wood

l Strength (defects etc)

l Standards and quality control

l Mainly consider softwood



	
[image: image34.emf]Softwood- key issues

l Reducing rejects

l Better consistency

l Fitness for purpose

l Certification/environment
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l Better drying conditions

l Produce timber with lower m.c.

l Better quality timber less prone to check/warp/split
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l Produce a material that is more uniform

� Avoid heartwood/sapwood in same piece

l Better cutting reduces risk of warp
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l Recognised way of removing defects from timber

� More uniform product

� No limitation to number of joints or overall length
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l Way of producing 

quality timber from 

lower grade material

� Cut out defects

� Use off-cuts
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l Better specifications

� Economy - use for low grade applications

� Standard - use for timber construction

� Premium - use for high value production

l Better suppliers

l Storage/handling - avoid mould/staining

l Selling/training

l Information
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l Improved treatments for wood

� Modifications

� Use of new preservatives

� Incising techniques

l Methods cannot work miracles

� Need basic grade of starting material, inferior wood cannot be made 

‘fantastic’

l Manufacture of composites for the construction 

industry


	
[image: image42.emf]Environmental aspects

l Certification

l Environmental performance

l Levies

lWood is best!
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l Understand market needs

l Innovation is taking place

� Specifications

� Handling/storage

� Supply

� Upgrading
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l Environmental

l Sustainably grown timber

l Environmental impacts

l Waste, recycling, reuse

l Transport

l Energy

l Biodiversity

l Economic

l Competitiveness, innovation and promotion

l Social

l Local communities

l Health and Safety



	Callum Hill (University of Wales, Bangor) – Activities at the University of Wales, Bangor
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• Formed in 1987 in a merger of the 

Departments of Agriculture (est. 1888) and 

Forestry (est. 1904).

• 30 members of staff

• 250 undergraduates

• 80 postgraduates on taught programmes

• 80 PhD students


	
[image: image48.emf]The School

• Awarded a grade 5 in the latest Research 

Assessment Exercise

• Awarded ‘excellent’ for teaching in 

Forestry, Forestry and Forest Products, and 

Forest Industries Technology

• Research income typically £1m per annum
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• Collaborate closely with the BioComposites 

Centre, Centre for Arid Zones Studies

• Many national and international links

• Diverse ‘unique to UK’ research interests 

from fundamental physical studies, to socio-

economic research
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• Agriculture

• Agriculture with Business Management

• Agroforestry

• Environmental Science

• Forestry

• Forestry and Forest Products

• Rural Resource Management

• Sustainable Development


	
[image: image51.emf]Post-graduate courses

• Agroforestry

• Conservation and Land Management

• Environmental Forestry 

• Forest Industries Technology 

• Rural Resource Management

• Water Resources

• World Animal Production
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Cross-cutting themes

• Agriculture

• Agroforestry

• Conservation

• Environmental Science

• Economics

• Forestry
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• Land Management

• Renewable Materials

• Policy

• Water Resources
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1. Plant and soil science

Bangor has the leading research group in plant

ecophysiology and plant-soil interactions of any 

university in Wales.

Professor D L Godbold: tree ecophysiology, nutrition 

and root systems, mycorrhizas, metal toxicity, 

impacts of climate change and atmospheric pollution 

on forest ecosystems

Dr D L Jones: root physiology and soil microbiology, N-

cycling, Al toxicity and acid rain, restoration of post-

industrial land, soil management in agricultural and 

forest systems, waste disposal
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Professor J F Farrar: carbon partitioning in plants, 

climate change and pathogen impacts on plant 

growth, sustainable development

Dr C M Stirling: plant ecophysiology and climate 

change impacts, tree-crop intercropping

Professor T W Ashenden*: plant ecophysiology, 

impacts of climate change, ozone and other aerial 

pollutants

Dr G E Mills*: ozone impacts on plants, application of 

artificial neural networks in modelling impacts

Dr J R Witcombe: crop genetics and breeding
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2. Renewable materials

UWB has the leading plant fibre/polymer research 

group in the UK. Since 1996 we have captured £7.0M 

in research grants and six patents have been filed. In 

1997 BCC, which pioneers whole plant utilisation to 

provide new industrial products, won a prestigious £1 

million BBSRC Technology Foresight Challenge 

award in collaboration with BP, the only award made 

for a renewable materials project.
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Dr C A S Hill: chemical modification of wood and

lignocellulosic fibres, production of composites from 

natural fibres, the chemistry of natural products

Dr C M Cahalan: genetic variation in wood and fibre 

properties, population genetics of tree species and 

the impact of silvicultural systems, the genetic 

improvement of wood and fibre-producing species
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Dr M D Hale: impacts of fungal decay on wood 

properties and pulp quality, effects of wood chemical 

modification on decay resistance, effects of drying on 

spruce permeability

Dr M Breese: wood quality, timber drying, the 

mechanical properties of timber, mechanisms of 

dimensional instability in cement-bonded 

particleboard

Dr M P Denne: modelling wood structure and 

properties, silvicultural and environmental control of 

wood quality
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Dr J Tomkinson: Director of the BioComposites Centre, 

characterization and modification of plant lignins and 

polysaccharides

Dr P A Fowler: BCC, isolation, modification and characterization of 

plant derived materials including biopolymers, fibres, oils, and

waxes

Dr M Hughes: BCC, natural fibre reinforced composites (so called 

"bio-composites or "eco-composites"), chemical modification,

biodeterioration, mechanics of deformation and fracture in 

synthetic and natural materials, experimental Mechanics and 

micro-mechanics

Dr R Quinney: BCC, experimental and pilot-scale pulp evaluation 

and paper testing, kinetics of chemical modification of plant 

fibres, compatibilisation of plant fibres and thermoplastics, 

effluent treatment
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3. Resource ecology and management

Grant capture has been exceptional (£12.5M since 

1996). Environmental change is a unifying feature, 

with close collaboration between UWB and CEH-

Bangor. Major foci are the impacts of N pollution; 

elevated CO

2

and temperature; and afforestation and 

logging on nutrient cycling; acid-water pollution; food 

production; biodiversity and economics. 
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Professor G Edwards Jones: ecological economics, 

conservation and amenity evaluation of woodlands, 

animal conservation in woodlands, environmental 

impact assessment in the forest sector, pesticide risk 

indices, evaluation of sustainability of alternative land 

use systems

Professor C Price: Environmental and forestry 

economics, landscape design; economics of forest 

management, silviculture, recreation and landscape; 

cost-benefit analysis of alternative forms of rural land 

use; analysis of intergenerational costs and benefits 

of forestry and land based activities
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Dr A Pommerening: assessment of silvicultural

practices and environmental changes, modelling, 

forest growth, long-term experimental plots, 

quantification of biodiversity, spatial analysis of stand 

structure, forestry related software applications,

mensuration, inventory, forest management

Dr B A Emmett*: Director CEH-Bangor, 

biogeochemistry, impacts of N-deposition on forest 

productivity and nutrient cycling, N critical loads
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Dr B Reynolds*: biogeochemistry, nutrient cycling in 

forest ecosystems, impact of forests and of forest 

management on water acidity and nutrient 

concentrations

P A Stevens*: biogeochemistry, forest soils, impact of 

forests and of forest management on acidity and 

nutrient concentrations in water

Professor J E G Good: forest management, 

biodiversity conservation in forests, forest restoration, 

impacts of climate change on trees and on tree-

herbivore-carnivore interactions
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Dr F L Sinclair: Agroforestry, local knowledge of 

ecological processes, ecophysiological interactions 

amongst trees, crops, animals and soil, simulation 

modelling, participatory research

Dr J B Hall: evaluation and ecology of multipurpose 

tree species, assessment and management of trees 

in agroforestry systems, plant systematics and 

biodiversity

Dr J R Healey: forest ecology and its role in 

management, silviculture and conservation in forests, 

forest dynamics, tree regeneration, restoration 

ecology, agroforestry, nutrient cycling, carbon stocks 

and fluxes, biodiversity assessment, ecology and 

management of invasive woody species


	
[image: image65.emf]Specific research interests

Dr Z Teklehaimanot: plant-soil-water relations in

agroforestry and forestry, assessment of trees in 

parkland systems; alternative land-use with fast growing 

trees, manager of Henfaes UK National Network of

Silvopastoral Agroforestry site

Dr M A McDonald: effects of land use on the productivity 

of soils via plant-soil-water interactions, particularly in

agroforestry systems; participatory research and 

extension; conservation of forest biodiversity

Dr J L G Wong: inventory and management of non-timber 

forest products, forest biodiversity assessment, forest 

inventory-management-policy linkage, GIS and 

hydrological assessment
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Dr S B Bird: invertebrate ecology, impact of forest 

management on arthropod diversity, impact of 

rangeland management on soil stability and organic 

matter dynamics, ecology of invasive invertebrate 

species, ecosystem impacts of hemlock woolly

adelgid infestation

R J Cooper: economics of the forest industries, 

marketing of forest products and use and substitution 

analyses for wood products, international trade 

analysis; forest and timber certification, forest 

taxation and financial incentives for forestry, forest 

policy

G A Bright: land-use economics, forestry accounting
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T H Thomas: economics of silvo-arable and

silvopastoral systems, bio-economic modelling of

agroforestry systems, poplar biomass plantations

B Ambrose: rural development forestry, social forestry, 

implementing sustainable livelihoods approaches, 

community-forest interactions, environmental 

sociology, stakeholder assessment and evaluation of 

biodiversity, building collaborative linkages with 

communities

T A R Jenkins: forest management, mensuration and 

forest inventory, tree profile modelling, forest yield 

modelling, tree pathology
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Dr J H Williams: GIS, appropriate land use 

modelling, indicative rural resource 

management, terrestrial remote sensing, 

environmental impact assessment, montane

weather and climate

Dr R Brook: crop physiology, tree-crop 

interactions in agroforestry, land-use systems 

at the peri-urban interface

I M Harris: manager Henfaes Research Centre, 

GIS, landscape ecology, conservation, 

historical land-use geography


	

	Emmanuel Bucket (CTBA) – Life Cycle Assessment

	
[image: image69.emf]5

Analyse du Cycle de Vie du bois lamellé-

collé

Bilan quantitatif des émissions de polluants et des

consommations d ’énergie et de matière d ’un produit

sur son cycle de vie et traduction en terme d ’impacts

environnementaux.

Principe de l ’Analyse du Cycle de Vie

Principe de l ’Analyse du Cycle de Vie
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Analyse du Cycle de Vie du bois lamellé-

collé

Le Cycle de Vie de la poutre en bois lamellé-collé

Le Cycle de Vie de la poutre en bois lamellé-collé

Fabrication

du produit

Mise en

œuvre

Vie en œuvre

Fin de vie du

produit

Production matières

premières
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Analyse du Cycle de Vie du bois lamellé-

collé

Total cycle de vie
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 Bois
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Analyse du Cycle de Vie du bois lamellé-

collé

Consommation d'énergie non renouvelable MJ
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Analyse du Cycle de Vie du bois lamellé-

collé

Consommation d'énergie non renouvelable MJ

sur le cycle de vie de la poutre 8m

800

1600

transport routier transport par bateau transport par train
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Les protagonistes

• UNITE FORESTIERE INRA DE PIERROTON

 Équipe Croissance et Production

• Laboratoire des Ressources Forêt-Bois (LERFOB)

 Équipe Qualité Bois

 

• CTBA - Pôle Construction

 Équipe environnement



	
[image: image75.emf]EB/PC/CTR 2-10-2002

3

Concept du projet

• modèles Fagacée (Chêne),

Lemoine (Pin Maritime)...

� volumes de bois et qualité

des bois en fonction de

scénarios sylvicoles

• ACV de produits bois dans

la construction

� bilans environnementaux

(flux et impacts) avec des

scénarios sylvicoles

simplifiés (moyennés et

figés)

INRA

CTBA


	
[image: image76.emf]EB/PC/CTR 2-10-2002

4

Les objectifs

• Développement d ’une méthodologie

�raisonnement ressources forestières associées aux 

produits manufacturés

• Formater les données de sorties des modèles de 

croissance pour les rendre utilisables dans les ACV

• 2 applications : Chêne et Pin Maritime
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Application sur la sylviculture

du Pin Maritime

Bilans environnementaux d ’un système plancher poutre

en I / panneaux OSB issu de différents scénarios

sylvicoles

• 3 scénarios = nb d’éclaircies

différents

• modèle Lemoine = volumes de

bois

• + carte de la qualité des bois

• données sur la transformation

• conception du plancher en fonction

de la qualité des bois

• réalisation ACV 1 m² plancher

• Panneaux OSB

• bois aboutés
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Application sur la sylviculture du Chêne

Bilans environnementaux forêt - produits bois de

scénarios sylvicoles contrastés appliqués au Chêne

sessile

• 3 scénarios : densités de

peuplement différentes

• 200 parcelles

• volume de bois + qualité des

bois

• placages

• merrains

• frises

• LVL

• panneaux

• bois de feu

• données sur la transformation

• prise en compte des différentes

durées de vie des produits
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Consequences of an improvement of growth conditions :

1mm increase of ring width

Douglas-fir

Spruce
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INRA Orléans

		Wood laboratory:

		sample collection and processing

		indirect X-ray microdensitometry

		shrinkage 

		clear sample modulus of elasticity

		standing tree modulus of elasticity (“Rigidimeter”)

		wood chemistry

		wood anatomy, including “quantitative anatomy”
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Rigidimeter

Second Prototype (squared tubes) New-Zealand 

July 2001
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INRA Orléans

		Scientific axis related with wood studies:

		genetic improvement of wood quality (including marker assisted selection)

		genetic and environmental determinism of wood formation, application to tree breeding

		functional genomics of wood formation: cambium activity, lignin, cellulose, reaction wood, heartwood

		physiologic and genetic components of heartwood formation and natural durability
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Tree Breeding and Wood Properties: a Strategy



INRA Orléans possible contribution to an European Union research project 

Pierroton,  12 December 2002

Philippe Rozenberg
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Wood anatomy profile
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Microdensity















Wood sample

X-ray picture

Density profile
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INRA Orléans expertise

		Main species of interest: 

		broadleaves: poplars, cherry tree, ash, walnut...

		conifers: Douglas-fir, Larches, Scots pine, Norway spruce... 

		Plant material (multi-site networks of genetic field tests) available for many species: several hundreds of genotypes










_1104847334.ppt


INRA Orléans possible contribution

		Consequences on wood quality (basic wood properties) of the changes induced by genetic improvement on 1) biotic and abiotic resistances 2) growth speed 3) form in planted temperate species

		abiotic resistance, climate, changes and simulations...
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Another example (Douglas-fir and Norway spruce)

		Consequences of radial growth change on wood density
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Illustration 



Growth Increase… Consequences on Wood Quality ?

Alpine larch (natural range)

Alpine larch (low elevation fertile site)



















UNKNOWN-0.bin



UNKNOWN-1.bin
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Consequences: multiple changes

		Changes in biotic and abiotic resistances (adaptation) 

		Changes in growth speed

		Consequences on 

		cambium activity, 

		wood quantity, 

		wood basic properties… WOOD QUALITY
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Wood Quality Studies

		Consequences of the changes induced by plantation forestry

		climate changes related with species introduction

		sylviculture changes

		genetic changes related with breeding

		interactions...
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Plantation Forestry

		Modification of environment 

		combination of species and sites

		sylviculture

		Modification of plant material

		selection (provenance choice)

		genetic improvement










