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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

2. Main applications of EcoPlant

1.1. Structure of EcoPlant

1.2. Description of main variables

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

2.3. Productivity of forest trees (Fagus sylvatica)

3. Perspectives
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1. Description of EcoPlant
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Introductory overview

120 data sources
6 500 relevés
2 000 species (700 are frequent)

200 climatic
and edaphic variables (pH, Ca, Mg, K, Al, H)
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Three main sources of data

Catalogues of forest sites
(n = 4,282)

PhD dissertations 
(n = 1,507)

Forest networks 
(n = 643)
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1.1. Structure of EcoPlant
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1.2. Description of main variables
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Background data on study
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Location and climatic data

Important for 
monitoring issues
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Vegetation and species abundance data

Important for 
monitoring issues

Braun-Blanquet scale
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Description of soil profiles and horizons

Monitoring
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Physical and chemical analyses of soil horizons

Monitoring
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National syntheses of ecological variables
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Summary list of all relevés

Powerful research engine!

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 Vegetation 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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1 - Repartition of observed presence (1)
and absence (0) along an ecological 
factor (e.g. x = pH)

2 - Modelling of species response 
curve with logistic regression

0 

1 

x 

0 

1 

x 

Ecological response curves along one gradient

3. Definition of species indicator
values: optimum and amplitude

Crataegus laevigata
Optimum : 9.6 °C
Amplitude : 3.2 °C

Crataegus monogyna
Optimum : 11.5 °C
Amplitude : 5.5 °C
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Species ecological indicator values
based on real measurements

Selection of environmental 
factors having a « direct »
physiological influence on 
plant growth and survival

Factor Measured variable Ellenberg/Landolt
Acidity pH, S/T R

Nitrogen C/N N
Temperature Mean annual T T 

Thermal stress Mean January  T K
Hydrologic stress De Marton index F

0

0.1

0.2

0.3

pH 4.0 4.9 5.9 6.9 7.9

Dryopteris filix-mas Festuca altissima
Melica uniflora Sambucus nigra

5.7 3.0

6.2

8.3

6.5

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

low
pH

high
pH
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Climatic maps from meteorological data and DEM

Water balance (P - PETTurc)
in the Vosges Mountains
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2.2. Ecological niche determination (Acer campestre)
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3,286 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.

Predicting the distibution of Acer campestre (L.) in 
French forests with climatic and edaphic factors
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Ecological response of Acer campestre
(forward stepwise logistic regression)

I. Climatic model only

1. Autumn precipitation (pAu)
2. Annual actual evapotranspiration (AETTh)

II. Climatic and edaphic model

2. Autumn precipitation (pAu)
3. Annual actual evapotranspiration (AETTh)

1. soil pH (pH)

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

Preference for low pAu

Preference for high AETTh

prob.(acer) = f(pH)

pH

Preference for

rich pH
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Map 1. Predicting the distribution of Acer campestre
with climatic factors only (pAu + AETTh)

presence

absence Success = 54 %
73 % presence, 50 % absence
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Map 2. Predicting the distribution of Acer campestre
with climatic and edaphic factors (pH + pAu + AETTh)

presence

absence Success = 73 %
86 % presence, 70 % absence
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2.2. Productivity of forest trees (Fagus sylvatica)
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Calibration points (819)

Evaluation points (755)

Presence of Beech

Absence of Beech

Productivity of Fagus sylvatica in French forests

IFN: 97 281 relevés

Calibration points:

(a) dominated by Beech

(b) even-aged stands

(c) stand age between
70 and 100 years

Evaluation points:

same criteria
Measure of productivity: site index (dominant
height - in metres - at reference age 100 yr)

Beech in France: SI = 10 to 42 m at 100 years
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GIS

- temperature

- precipitation

- PET

- water balance

Climate data

IFN

Floristic
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Geographic
location

- H0
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Dendrometrical
data
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- Topography
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Ecological
data

EcoPlant

- trophic indices

- climatic indices
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- Site index

Production

Beech productivity: coupling databases...
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Beech productivity: prediction maps

Climate + soil Climate only

white =
freq. < 10 %

Seynave, I., J.-C. Gégout, J.-C. Hervé and J.-F. Dhôte (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 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

Integration of phytoecological relevés contained in PhD dissertations

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

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

For each habitat

Habitat distribution

Diagnostic species

Phytosociological
classification

Ecology

Summary diagrams

+ floristic
composition

within habitat

Frequency index

Diagnostic index

Relative abundance


