N
N

N

HAL

open science

EcoPlant: a phytoecological database that allows the
prediction of tree species niches and productivity

Christophe Coudun, Jean-Claude J.-C. Gégout, Ingrid Seynave, Christian C.
Piedallu

» To cite this version:

Christophe Coudun, Jean-Claude J.-C. Gégout, Ingrid Seynave, Christian C. Piedallu. EcoPlant:
a phytoecological database that allows the prediction of tree species niches and productivity. 5.
Workshop on Vegetation databases and monitoring, Feb 2006, BREMEN, Germany. 38 p. hal-
02823112

HAL Id: hal-02823112
https://hal.inrae.fr /hal-02823112
Submitted on 6 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.inrae.fr/hal-02823112
https://hal.archives-ouvertes.fr

J
1tr1]jj
S

ENGREF

ENGREF: French Institute of Forestry, Agricultural and Environmental Engineering

INRA: French National Institute for Agricultural Research

5th workshop « Vegetation databases »
Universitit Bremen — 24 February 2006

EcoPlant

a phytoecological database that allows the prediction of
tree species niche and productivity

Christophe COUDUN?,
Jean-Claude GEGOUT, Ingrid SEYNAVE and Christian PIEDALLU

Laboratoire d’Etude des Ressources Forét-Bois, Equipe Ecologie Forestiere, ENGREF, Nancy

“Present address: Centre for Terrestrial Carbon Dynamics, CTCD, UK,
christophe.coudun@forestry.gsi.gov.uk




EcoPlant: why?

There are different databases in France to study the
different compartments of ecosystems

Pedological databases: e.g. DONESOL

Floristic databases: e.g. SOPHY

Ecological databases: e.g. IFN

These databases are not adapted to the quantitative
study of species behaviour to climate and physical and
chemical soil parameters
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Forest phytoecological relevés in France

Many forest phytoecological relevés (digitalised or in
forest catalogues), scattered all over France, with:

List of all species present on the relevé with cover/abundance data

Site-specific environmental description:

physical and chemical soil conditions, climatic data

EcoPlant was created to group and structure all those
data in order to study the response of forest plant
species to the main climatic and edaphic factors in a
quantitative way
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Talk divided into three parts

1. Description of EcoPlant
1.1. Structure of EcoPlant
1.2. Description of main variables
2. Main applications of EcoPlant

2.1. Ecological indicator values
2.2. Ecological niche determination (Acer campestre)

2.3. Productivity of forest trees (Fagus sylvatica)

3. Perspectives

24 Feb. 2006 EcoPlant: ENGREF phytoecological
database



1. Description of EcoPlant
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Introductory overview

A R A
120 dagéso;g\rces,ws%‘ A
6 500 relévés i .
2 000 species (7004fe frequent)
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Three main sources of data

Catalogues of forest sites
—  (n=4282)

PhD dissertations
(n = 1,507)

Forest networks

o f : (Il = 643)
‘_\"*\h;ﬂ% Origine des donndes t'; : %
[u] C.!E.:h-guc ? ¢
: ;E curapsan, RCHCCOFOR %)
¥
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1.1. Structure of EcoPlant
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Structure of EcoPlant

Studies Vegetation Relevé Taxa
Author Description date Species code Code
Year of study Surfacearea [ Layer Latin name
Reference Layers cover Cover/abundance French name
Organisms Vegetal
Number of relevés formation
Relevés methods Obsetvation Classification
Species number
Study
Author Organic Profile analyses
Site Relevé Soil profile horizons
identification
. Laboratory
Longitude Date _— Cover Protocols.
Latitude Humus form Thickness
Location accuracy Hydromorphy-
Altitude depth
Topography E ffervescence-
Eemp;mtgre d.epth — Mineral Horizon
recipitation Rooting depth hori I
Evapo- Available water orizons analyses
transpiration Parent material <
W aterp balance Geology BTOP ()ranulgmctry
) ottom (sand, siltand
Colour clay content)
Texture pH
Stoniness Exchangeable
Effervescence cations
Structure (Ca, Mg, K, Al, H)
Compacity Base saturation
Humidity Phosphorus
NH;
NG
Total N, Total C
C :N ratio
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1.2. Description of main variables
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Background data on study

| abhsemvatinnSeo"——F—F"—————————— 1| H
fEtude \U/Plﬂcette Vvégétatinn VPrnﬁI Vﬁmalvses \ 2072 sur 6250
3 | SAISIR L'ETUDE | |modifier le titre de I'étude courante] Gestionnaires des données :
7 Releves phytodcologiques avec analyses de sol réalisés G
dans la forét des Hospices de Mancy (vosges) g I
5
F
- N i
Complement - o Disponibilité : [+ 2]
A R oonnées non publides. Equipe Ecosystémes forestiers, |— n Restrictions
2l | & |ENGREF, Centre de Mancy. =
f
"'-‘.jgj ':_ Titre court : |H|:|5pice-s Mo lot
e Année - 1954
w n o Meth. echantillonnage : [7 | @
c
¢ Auteurs - . Maorlot = & Méth. relevé florist._ : [placetts unique | @
3 1 iz Fan P
@ - h Heth. surf. relevée : |est|me | @
™ o Méth. stratif. vert. [4_av_H+M 1]
: Méth. recouvr. strates - |_ | @
Pour le compte de : z Méth. abondance : |Braun-BIanquet en 7 classes [0, +... | @
ux) || Systéme initial coordonn. :|? | @
Relevés floristiques :
Profils analysés :
Financements :
Cormmentaires :
Etude non publie. Les sols n'ayant pu
Radical &tude - &tre renommeés selon le B P. 95 avec
certitude, on a gardé le nom C.P.C.S. en
L cormrnentaite du profil. Paz de
)
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Location and climatic data

observations

=]

f Etude '-. { Placette Vvégétatinn VPrnﬂl Vﬁnﬂlyses \

2072 sur 62350

| SAISIR PLACETTE

| |medifier I'dentifiant]

Q¢

Code station :

Code relevéa :

Date obsery :

Stat. juridique :

Passé :

H oo @ = oo O

a
7|

I-=

5=

[oo /o0 /00

[ £

E

Important for
monitoring issues

Cond. particul :
Topographie :
Drainage :

Pente :

Exposition :

Indice rayont :
Temp moy ann :

®

Ampl moy ann :

O 0 e e W e OO

=

[ rmilieu de wersant

—_—

apports e départs &g,

L)

Région :
Département :
Commune :

Lieu—dit :

Parcelle :

Carte topo :

Précision :

= lambert Il :
¥ lambert Il :
= grades :
T grades :
¥ degrés -
Y degrés :
£ altitude :

lambert local :

[ Lorraine =
[ Wosges X
|F" lainfaing

Hospice de Mancy

1
—_

1
—_

+
T
1
cn
=
=
—
e
o
o
=
i

949 93
105922
950 00
235900
5,22
0% .48
7.0
481

[ =0 LR

-1
jur]
]

AUTEURS DES OBSERYATIONS

Commentaires .

Mot lot =}
Precip moy ann : 154
ETP : = |
Déficit estival - =]
) 1%
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Vegetation and species abundance

data

W

observations

ElE

3
r

Q¢

M o W = D o O

—h — o om — O

®

fEtudE VPlﬂEEttE VVégétatiun VPrnﬁI Vﬁnalyses \

2072 sur 6250

C|SAISIR YEGETATION | [modifier I'identifiant]

Date relevé in

Date relevé com

Surface du relevé )

Surface communauté \

Nb. sp. vasculaires

Nb. =p. total :

Hb. sp. non reconnues :

Formation végétale :

Alliance :
Association :

Corine biotope :

ial :

foosoo/o0

[oo /o0 /00
I -1
(=)

Arbres hauts :
Arbres bas :
Arbustes hauts :
Arbustes bas :
Herbacés :

Mousses :

W T o~ @ o~ )

Strate * 2 m :

Strate > 50 cm :

Méathode classement 3 : |_

Classement I :

Cormmentaires .

-1

Trier

oail

o o
I cxgxgxgxxxx>x>x i LR

Important for
monitoring issues

Str.

Taxon

-
L)

L
i
av

Abies alba

Sorbus aucuparia
Ficea abies

Abies alba

Fagus sy lvatica

Acet platanoides
Dryopteris dilatata
Dryopteris filix-rmas
Larniurn galeobdalan
O:xalis acetosella
Fubus idaeus

Festuca altissimna
Prenanthes purpurea
Stellaria nermarum
Luzula luzuloides
Luzula sy lwatica

F lagiornniurn undulaturn
Atrichurn undulaturn
FPalytrichurn forrosun

+ + ™ + + = = = =4 2 0 o e o s PR+ B

Braun-Blanquet scale

L T4]]

S
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Description of soil profiles and horizons

O

observations

fEtudE VPlatette V‘d’égétﬂtinn VPl'uﬁI VAnalyses \

Monitoring

H) =]

2086 sur 6250

j | SAISIR PROFIL | |rodifier 1identifiant H Hydromorphie faible : E Enracinement faible : [ 1]
"\f; ﬂ Hydromorphie moyenne - : Enracinement moyen :
O Date descript : 12/05/92 r Hydromorphie forte : | Emracinement fort : [ -]
a4 Technique nhse-rv 2 B | @ I_':'n Frofondeur plancher : 2 Enracinement trés fort : El
I Cause d'arrat - B | @ Profondeur nappe : . Prof. prospectable max. :
n g Perturbation : |_ | E :
@ ¢ Antécédents climat. - |7 | @ | Forme humus : [ zumull 3
N Formation sup._ : [ pas de formation superficielle | ¥ | H g Nom RF.P. :  Ioidustisal typique | E
@ B Roche, catégorie : [ roche sédimentaire meuble ... | %] II'JI'l n" ||'l':'|'l'l recy [eps | | 5 Qualificatif RF.P. :
"
5 Roche, nom complet - |alluvions de la Thur " 10Ln o0 -1 # |brunifié, légérement dézaturé, de nappe
P 20l 100 -1 I Jalluviale
& ! s|k
w Prof. effervesc. : =
Prem. elts calc. : 1| Commentaires ;|-
@ Méthode RUM : C 1(E)rum:[ ]| Trams.0fa:[z 3]
n” |n-:-rn Sup | inf | text | EG1 taille |EI31 nature |EG1‘E EG2 taille |EI32 nature |EI32‘E EGT% | efferv int | effery loc | Muni nat. coull [
14 o 10|50 - - of— - u} o - -1 matrice
253 10 S0[SL  |cailloux  sédi coh sil -1 = - o -1 - -1 matrice
ux) = Go S0 20|LSA [cailloux zédi coh =il -1]= - u} -11]= - -1 ? -
- 4 Gr 20 -1|LA&  [cailloux zédi coh =il 10]— - u} 10— - -1 hydra reduc ||
=
n” |n-:-rn Funz | nat. coulz | E2| Mun3 |nat. coul3 | %EZ| Elt= part nat. Eltz part ab. | Compacita |Humidit | Struct. | Dévlp. | Requ | MNett | Fin =
14 -2 - o|-2 - af— - rmeub e ? grurnele net req grad
25 -1 hgdro oxy -1 -2 - af— - ? ? grurnele peu net |req  net |:|
= Go -1 hydro oxy | 35 |2 - 0f— - ? ? rassive net req net |
4 Gr -1 hygdro oxy | 30 |-2 - af— - ? Ny rmassive net - = E:
Z
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Physical and chemical analyses of soil hotizons

O

observations

[Etude VPIacettE V'ﬂ'égétﬂtinn VPruﬁI VAnalvses

Monitoring

) =]

2086 sur 6250

% Méthod o - 7 z
[SAISIR ANALYSES | [modifier I'identifi arhode grandio l T'I
pq  Dilution pH : [ salfeau =145 &
‘\f; |;|| & Héthode bases éch : |fiétate dammaniomn & pH 7 | H
- t  Méthode CEC pH sl = [ || %]
& pate de prélévement : [iz2/05/592 h . a
e . Méthode Al éch : _ || =1
Méthode prélévement - [ 7 3| 0 .
1 Laboratoire - — IE 4 Méthode carbone : [_ =
_Ir aborateire : |F'ath-:-|-:|g|e VMegetale, Nanc... | . Mathode P205 autre - |? | B
5 Date d° 1 : . .
@ | e s [D0/00 /00 s Methode Fer libre : [Jackson (CED) - cormplesant citrate | B
Méthode Al libre : [ || ]
&
od
n® | nam | Sup | inf |N'°' analyse | pretraiternent clx %o | grwiie | Sg¥e | StHe | Lg¥e | Lf%e | Arg*e | pHeau | pHELCI ||:-HIZaI2I2 calTot | calact [=
w 14 o 10 - ? -1 -1 140 247 270 157 186 5,4 5,2 -1 u] -1
25 10 50 -1 ? -1 -1 196 171 269 209 155 5.8 5.2 -1 u] -1
3 Go S0 20 -1 ? -1 -1 245 154 187 213 200 &1 4.8 -1 ] -1
W :
[~
n® | A Ca | Mg | K | Ma |CECHet| CECpH | Alech | Pn ech | Fe ech | H+ |S/TpHsal| SATpHT | me Cie | Mige [CAN |5
14 1934 1,9% 127 00s| 1659 -1,0| -1,00 -1,00 -1,00 -1,00 -1 1oo| 15 299 23 128
t)‘() 25 1425 14T 05 003| 155 -1,0 -1,00 -1,00 -1,00 -1,00 -1 00| 21,2 12,2 1,4 105
3 Go 11,35 1,09 057 008/ 111 -1,0{ -1,00 -1,00 -1,00 -1,00 -1 ol 57 33 035 =50
i
[ |
n” |nu:um Marn | Mnit PEDSDU|P2|:|5-\_|H| P2Z0S 3 | méthode denzité apparente | denzité [Fe libre | &1 libre | Hum res |5
14 -1 -1 |-1,000 -1,000 0,290 |_ -1,00 4 -1,0 -1.,0 Cammentaires :
25 -1 -1|-1,000 -1,000 0,230 [_ -1o00] 2o -10] -10 C
3 Go -1 -1|-1,000 -1,000 0,270 |_ 100 27 -1,0 -1,0
F
. - %
::r]l
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National syntheses of ecological variables

860
700 ]
600 7
500 ]
400 7
300 ]
200 7
100 ]

0

£

30 40 50
C N de I'horizon A

20

10

pHeau de I'horizon A
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Summary list of all relevés

O observations HEH
6250 sur 6250

n® relr =tation titre court dep  departement topographie alt_ | roche =ol RFP
10 -2 Hoszpices Morlot 83 osges milieu de versant 240 | cristalline Erunisal ol
12 =2 Hospices Morlot a8 Vosges milieu de versant
20 =2 Hospices Morlot a8 Vosges milieu de versant - ol al
o2 -2 Hozpices Morlot 28 osges * [ Observations i] ol og
S -2 Hozpices Morlot 28 osges milieu de wer=zant ol og
a5 -2 Hozpices Morlot 28 osges 1/% inférieur de versant ol al
57 -2 e b - EEE— - - ol ol
» - | Powerful research engine! . ol ¢
o0 -2 - |
&1 -2 Hoszpices Morlot 88 osges milieu de versant - ol t
=X} -2 Hoszpices Morlot 83 osges milieu de versant ol al
(3= -2 Hospices Marlot S8 Vosges milieu de verzant al al
=] =2 Hospices Morlot a8 Vosges milieu de versant ol al
To -2 Hozpices Morlot [5is) Vosges milieu de wer=zant ol al
71 -2 Hozpices Morlot 28 osges milieu de wer=zant sal t
T2 -2 Hozpices Morlot 28 osges milieu de wer=zant ol al
-1 MER11 | Il - Monnerbruch | 63 Haut-Rhin dépression fisal
-1 MNER12 11 = Mannenbruch [=2=) Haut-Ehin dépression bizol
-1 MER1Z | Il - Monnerbruch | €2 Haut-Rhin dépreszion 1z fizol
-1 NERZ1 111 = Monnenbruch == Haut-Ehin dépression bisol
-1 MERZZ | IIl - Monnerbruch |62 Haut-Rhin dépre=sion fizol
-1 NERZ1 11 - Monnenbruch == Haut-Ehin terrasse nette ol by
-1 MNER41 11 - Monnenbruch == Haut-Rhin plateau ou zone plane jizol
-1 NER4Z_1 | 1l - Monnenbruch [=15] Haut-Rhin plateau ou zone plane ol mé
-1 MER4Z_2 | Ill - Monnenbruch | 63 Haut-Rhin dépression al md
-1 MER4Z_1 | Il = Monnenbruch =253 Haut-Rhin dépressian ol
-1 MER4Z_2 | 1l = Monnenbruch =253 Haut-Rhin plateau ou zone plane ol =a
-1 MNERd4 11 = Mannenbruch =25 Haut-Ehin dépression izol
-1 MNERS1 11 = Mannenbruch [=2=) Haut-Ehin plateau ou zone plane ol g
-1 NERSZ 11l - Mannenbruch &2  Haut-Ehin plateau ou zone plans Ouitter I ol 22

Gégout J.-C., Ch. Coudun, G. Bailly and B. Jabiol (2005): EcoPlant: A forest site database

linking floristic data with soil and climate variables. Journal of 1 egetation Science, 16, 257-260.
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2. Main applications of EcoPlant
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2.1. Ecological indicator values
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Ecological response curves along one gradient

1 - Repartition of observed presence (1) 3. Definition of species indicator
and absence (0) along an ecological values: optimum and amplitude
factor (e.g. x = pH)

1 7 o O O O OO0 OO
[T SyeT eresmeneeneTere e e Crataegus laevigata Crataegus monogyna
0,40
: . 0,307
2 - Modelling of species response |
curve with logistic regression ]
0,107
l- (@) O O O OO0 O™ 0,00 ——+—"F—+—+0+——+—+—+— 0,00 =
4 6 8 10 12 14 4 6 8 10 12 14
Température moyenne annuelle Température moyenne annuelle
Crataegus laevigata Crataegus monogyna
Optimum : 9.6 °C Optimum : 11.5 °C
) PO 0000 0—00—000 y Amplitude : 3.2 °C Amplitude : 5.5 °C
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Species ecological indicator values
based on real measurements

Factor Measured variable Ellenberg/Landolt
Selection of environmental Acidity pH, S/T R
factors having a « direct » Nitrogen C/N N
physiological influence on Temperature Mean annual T T
plant growth and survival Thermal stress Mean January T K
Hydrologic stress De Marton index F

%/
0.1 / \\\T\I:

pH 4.0 4.9 5.9 6.9 7.9

— Dryopteris filix-mas —— Festuca altissima -«
Melica uniflora Sambucus nigra Estimated pH :6.0
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Edaphic maps: e.g. soil pH

(spatial interpolation of bio-indicated values, from EcoPlant)

e.g., north-east
France

H'|

o £

PooEf
H |
]

Didaliontion Frd
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Climatic maps from meteorological data

and DEM

DONNEES METEO
ISSUES DU MODELE AURELHY

Temperatures moyennes annuelles
(1961-1990)

Temperatures en degres Celcius
MW 2,8 B 0,1 0 e [0 (14,15 I (21,23
M 65 B 1,200 (8,9 [ (15, 16) M |22, 23]
M (54 B 23 @10 5 (16 17 M 23,249

M 4,3 T (3,41 1 (1o, 11) B (17, 18] I (24, 25]
M (-3,-2) I 4,5 0 [11,12) [0 (18, 19) I (25, 26]
M2 D58 00 (12,13 B 19,20

M 1,00 B 5,7 [0 (13,14 M [20,21)

Echelle = 1 : 5.000.000

Okm  S0km  100km  150km  200km  250Mm

_ — —
Realisatin Engeal Narcy, EFDP

BH 08 (mm)

| B
B -0
B =
B 2+
8.8
1= 10
j9-5

]-4-0

B 1-10

B>
Bl
| ER
| B

i

| B

Water balance (P - PET,,.)
in the Vosges Mountains
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2.2. Ecological niche determination (Acer campestre)
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Predicting the distibution of Acer campestre (L.) in
French forests with climatic and edaphic factors

3,280 relevés

460 relevés with
presence of Acer
campestre (black points)

156 climatic variables
(T, P, radiation,PET, AET, WB...)
6 edaphic variables
(pH, C/N, S/T, Ca, Mg, K)

Coudun, Ch., J.-C. Gégout, C. Piedallu and J.-C. Rameau (in press): Soil nutritional factors improve
plant species distribution models: an illustration with Acer campestre (L.) in France. Journal of Biogeography.
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Ecological response of Acer campestre

(forward stepwise logistic regression)

I. Climatic model only II. Climatic and edaphic model

1. soil pH (pH)

1. Autumn precipitation (pAu) 2. Autumn precipitation (pAu)

2. Annual actual evapotranspiration (AETTh) 3. Annual actual evapotranspiration (AETTh)

&00

550

prob.(acer) = f(pAu, AETTh) prob.(acer) = f(pH)

4 03

04

‘d B
< »

Preference for

£ Pfeference for high AETTh UGZ&) tich pH
= z
_ reference for low pAu g
g0 =
’I[IJU QEI]U 3[‘10 4[‘10 5[‘10 6[;0 ?[I]U 5‘1 ‘5 E; T:' é
pAu pH
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Map 1. Predicting the distribution of Acer campestre
with climatic factors only (au + AETTH)

Probability of presence

[ loo-01
[ Jo1-02
[ loz-03
[ o03-04
B 04-05
Bl o5-0s
B os-07
o708
I os-o09
Il cs-10

© presence R
0 50 tu 100 200 300 40 flometres
‘ absence —_ 0 ¢
Success = 54 %

73 % presence, 50 % absence
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Map 2. Predicting the distribution of Acer campestre
with climatic and edaphic factors (H + pAu + AETTh)

. presence
. absence

0

Probability of presence

~ Joo-04
. Jo1-02
[ Joz2-03
[ 03-04
I 04-05
B o5-05
B os-07
o -0s
000

50 10(

Success = 73 %
86 % presence, 70 % absence

150 100 200 300 ‘mﬂilomelres
[ —
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2.2. PI’OdllCtiVity of forest trees (Fagus sylvatica)
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Productivity of Fagus sylvatica in French forests

IFN: 97 281 relevés

o Presence of Beech

Absence of Beech

Calibration points: e Calibration points (819)

(a) dominated by Beech

Evaluation points (755)

(b) even-aged stands

(c) stand age between
70 and 100 years

Evaluation points:

5

L

same critetria ¥

3

Measure of productivity: site index (dominant Beech in France: SI = 10 to 42 m at 100 years

height - in metres - at reference age 100 yr)
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Beech productivity: coupling databases...

GIS
Climate data

A
- temperature v
- precipitation Geographic

location
- PET \
IFN

- water balance

/

EcoPlant I

A

Ecological data

Floristic
relevé

e

- trophic indices

- climatic indices

Dendrometrical Ecological
data data
- HO - Geology
Production - Age 0 ‘ - Topography
_ Site index : - Pedology
v
HO
> A_ge
Height growth model
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Beech productivity: resulting ecological model

7 environmental SI=384 +

variables + 0.35*prof

- IFN
- EcoPlant VI

- 0.37*C/N - 0.16*pH”

C/IN

107 High trees r
NS - _@0 _____ /

T T T T
3 4 5 6 7
pH

T T T T T
5 7 9 11 13

R2 = 0.59; RMSE = 3.8 m
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Beech productivity: prediction maps

Climate + soil Climate only

Site index class

Bss-15
[ 151-20
[ ]201-225
[ ]226-25
[ 251-275
B 27630
B 30.1-325

white =

freq. <10 %

AN T

Seynave, I., J.-C. Gégout, J.-C. Hervé and J.-F. Dhéte (in review): How do climate and soil control
the spatial distribution of Fagus sylvatica productivity? Global Ecology & Biogeography.
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3. Perspectives
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Perspectives for EcoPlant

Integration of phytoecological relevés contained in PhD dissertations

Realisation of new relevés and collaborations to get a better knowledge
in pootly represented regions

Integration of open environments into EcoPlant to investigate the
behaviour of all species of French flora

Geographic extension of EcoPlant at the European scale to study the
ecological of certains species in the totality of their distribution range

Coupling of EcoPlant with species traits databases (e.g. LEDA)

Translation of EcoPlant into English (software, dictionary of data, technical
reports, etc.).
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Other research perspectives

Characterisation of geographical variation of species ecological niche (e.g. two
regions in Coudun & Gégout 2005)

Use of EcoPlant edaphic indicator values to produce fine-grain maps of France
of mineral nutrition conditions

Use of bio-indicated trophic variables to investigate further the productivity of
forest trees (e.g. already Abies alba, Picea abies, Fagus sylvatica)

Classification and ecology of French forest ecosystems (all relevés in north-

east France are already classified), especially those with particular patrimonial or
conservation interest

Quantitative characterisation of response of forest plant species/communities to

global change
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Many thanks/Vielen Dank !
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Use of EcoPlant to

characterise forest habitats

continentales a Luzule blanch
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