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CONTEXT and CHALLENGES

 French Forest (16.3Mha, heterogeneous, 

2/3 of broadleaved)

 Has to deal with three interconnected 
transitions (climate, energetic, industrial)

 Currently in a unique and 
unprecedented situation (global change)

 Sustainability of the production 
function of forest ecosystems (increasing 

demand – fuel wood, bio products)

 Carbone sequestration (4P1000, 3S dilemma  
– Stocks, Sequestration, Substitution)

 Adaptation and silvicultural 
innovation (levers: genetic resource, 
biogeochemical cycles et silviculture)
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IN-SYLVA-France is…

A multi-organisms and distributed

National Resesarch Infraetrcctcrs

fior adaptive forest management 
that priomiotse in-situ forest experimentations 

with in lab and in silico technologies
tio hslp estng cp inniovatvs priojscte

fior sustainable forest management
 iof tsmpsrats and triopical fiorsete

and bsing a driving fiorcs the European scale.



02/10/2019C. Pichot et al. / IUFRO 2019, Curitiba Brazil, 29 Sept – 5 Oct

.04/14

IN-SYLVA-France is…

A National Resesarch Infraetrcctcrs

that will addrsee ths challsngse iof Gliobal Changse  * 
(ecetainability iof wioiod priodcction, C esqcsetration, CC mitgation),

tio anewsr ths qcsetione iof ecological and energetic 
transitions (increased demand of fuel wood – energy, bio products), 

taking intio acciocnt ths divsreity iof fiorset eyetsme

*climate, biological invasions, atmospheric depositon, land use change
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IN-SYLVA-France is…
Miors than 4 000 ha and 5 000 eitse 
in fiorset

1 eits inclcdse esvsral trsatmsnte 
(sxpsrimsntation)

A nstwiork inclcdse esvsral eitse ion 
Frsnch tsrritiory

IN-SYLVA-France
Main experiments 
– high geographic 
coverage

In-eitc, in-lab st in-eilicio liong-tsrm facilitse, rsciognizsd and ecppiortsd by national partnsre

Spscializsd labioratiorise and platiorme in 
Fcnctional Ecioliogy, Biiogsiochsmietry, 
Xylioecisncse, Gsnstce, Vsgstatvs 
Mcltplication

High thriocghpct ecrssning

Dietribctsd Infiormation Syetsme and 
Miodsling Tioiole



02/10/2019C. Pichot et al. / IUFRO 2019, Curitiba Brazil, 29 Sept – 5 Oct

.06/14

IN-SYLVA-France is…
An infraetrcctcrs tio addrsee rsesarch and fiorset managsmsnt ieecse thanke tio tschnioliogical inniovatione

Silviccltcrs Gsnstc Biiogsiochsmietry

Silviccltcrs Forest management practces

forest regeneraton

physiological indicators of stress

Decision rules to adapt management 
practces to biotc and abiotc risks

Genotype x silviculture
=> forest services (wood, C...)s?

Ungulates => functonal traits ?

Factors of soil sustainability

Biogeochemical leverages for beter 
forest resilience to global changes

Gsnstc

Choice of material for plantng, 
Conservaton of FGR

Varietal innovaton

Assisted Migraton model

- G x E determinism of traits?

- Genetc architecture?

- Phenotype predicton?

- High-throughput phenotyping

Biogeochemical factors of species 
distributon 

=> assisted migraton, matching 
between plantatons and soil/climatc 
conditons. 

Biiogsio-
chsmietry

Wood harvestng and soil compacton 
=> soil fertlity?

Phenotype x Genotype x Env. interacton?

spatal scale of local adaptaton?

Adaptve capacites of the FRMs = f(soil)?

Soil fertlity remediaton 
High throughput measurement of soil 
fertlity

Physico-chemico-biological indicators 
of impacts

Research Queston Management Queston Technological innovaton
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IN-SYLVA-France is…
An infraetrcctcrs tio addrsee rsesarch and fiorset managsmsnt ieecse thanke tio tschnioliogical inniovatione

Silviccltcrs Gsnstc Biiogsiochsmietry

Silviccltcrs Forest management practces

forest regeneraton

physiological indicators of stress

Decision rules to adapt management 
practces to biotc and abiotc risks

Genotype x silviculture
=> forest services (wood, C...)s?

Ungulates => functonal traits ?

Factors of soil sustainability

Biogeochemical leverages for beter 
forest resilience to global changes

Gsnstc

Choice of material for plantng, 
Conservaton of FGR

Varietal innovaton

Assisted Migraton model

- G x E determinism of traits?

- Genetc architecture?

- Phenotype predicton?

- High-throughput phenotyping

Biogeochemical factors of species 
distributon 

=> assisted migraton, matching 
between plantatons and soil/climatc 
conditons. 

Biiogsio-
chsmietry

Wood harvestng and soil compacton 
=> soil fertlity?

Phenotype x Genotype x Env. interacton?

spatal scale of local adaptaton?

Adaptve capacites of the FRMs = f(soil)?

Soil fertlity remediaton 
High throughput measurement of soil 
fertlity

Physico-chemico-biological indicators 
of impacts

Research Queston Management Queston Technological innovaton

Develop models and simulator with 

genetc, environmental (sensu lato) and 

silvicultural efects
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IN-SYLVA-France is …..

SAINT-ANDRE & PLOMION / IN-SYLVA –France, synthèse

A Resesarch Infraetrcctcrs lietsd ion ths National rioad map (May 2018)

National Forest Inventories IN-SYLVA
Experimental networks

²

Workshops  
ICOS / OZCAR / ANAEE

Gsnsralizs

Reaieion

Observation and naturalist networks (eg. RENECOFOR)

Resfsrsncs

Monitoring (for example phenology, air polluton,  soil monitoring..)

Extrapiolats

Environmental monitoring, Resource-level patrons Genotype x Environment x Silviculture Interactons 
Adaptaton of forests to global changes

Generic processes, GHGs, Biotc / abiotc 
interactons

Fiormalizs

Impacts

Forest policy
Innovaton

Resource Empirical Process-based

Ecosystem functoning

Ecological diversity
Instrumentaton

Assets

Experimentaton

Dsspsn

Models
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IN-SYLVA-France, is …..
A rsesarch infraetrcctcrs that bringe tiogsthsr all ths Frsnch Re & D actiore inviolvsd in fiorset managsmsnt

62 pcblicatione /ysar (iof which 22% in tranefsr 
jiocrnale, Gcidse and rspiorte)

Staf: 85 FTE
Bcdgst: 10  M€/ysar
(~50% fior etaf) 

 

28 sxpsrimsntal nstwiorke abioct
eilviccltcrs, gsnstce ior biiogsiochsmietry

mioet iof thsm ars mclt-iorganieme
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IN-SYLVA-France is …..
A giovsrnancs adaptsd tio IRe iobjsctvse

Orientaton council
* Users and stakeholders demands

Scientic Council
• Scientic evaluaton
• Scientic questons
• New orientatons

Trusteeship Council
• Deine the strategy
• Deine the GTs - permanent and temporary
• Check implementaton

Executve council
• Infrastructure monitoring
• Operatonal implementaton

Wiork griocp

Strengthen and adapt 
networks

Light in-situ
instrumentaton

Develop high 
throughput 

measurement 
capabilites

Develop varietes and 
silvicultures

Federate informaton 
systems

Develop decision 
support tools

Wiorkehiop

…….. ……..

General Assembly
• Exchanges
• Events
• Representaton in orientaton 

council

Wiork griocp Wiork griocp Wiork griocp Wiork griocp Wiork griocp Wiorkehiop

24 rsesarchsre (1 fiorsign, 
1 Frsnch psr dieciplins)

Oxford, Canadian Forest Service, INIA, 
Gent University, UCL, WSL, 
UQAR, FVA, Freiburg University
 
Université de Rouen, BSA, AgroParisTech, 
IGN, CNRS, CNES, INRA, IRSTEA
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IN-SYLVA-France develops…..
An infiormation eyetsm adaptsd tio ths iobjsctvse iof ths ReI, a Majior Ieecs!

with a web portal for the discovery of resources

Controlled vocabularies
(thesaurus, ontologies...)

02/07/2018

Data repositories

Metadata portals
(geoportal…)

Piortal
IN-SYLVA-Francs

DataBases

Modeling 
Platforms
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- rich metadata interoperable with 
international standards (ISO, EML…)

- controlled vocabularies:
* IN-SYLVA partners & networks
* observed/measured variables
* experimental treatments
* taxon
* units

- shared within IN-SYLVA community

- connected to IS of other env. RI

- open to the world for research and 
management

A dietribctsd infiormation eyetsm fior FAIRe data managsmsnt
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IN-SYLVA-France 

• brings together resources for silviculture, genetics and biogeochemistry 

experimentations

• develops innovative solutions

• brings to knowledge existing resources including data from experimentations

• develops data/metadata interoperability

• is for researchers, forest managers, policy makers, education... and citizens

• contributes to Open Science

• as the French national component to future EU and international RI
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The web site of IN-SYLVA-France

htps://www6.inra.fr/in-sylva-france/


