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     naturalized taxon

    produces ferti le individuals,  often in very large
numbers
  
      spreads rapidly over a considerable area

   strong growth in local abundance (populations
becoming dominant) and in regional frequency
(regional expansion)

In France, 3,029 species

of exotic plants have

been recorded. 

What is an invasive plant ?

(INPN, 2021)

Fried et al .  (2024) Naturae
Richardson et al .  (2000) Diversity and Distributions
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socio-economic and health threats

environmental  threats

dynamics difficult to predict
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Functional ecology and
trait study

Functional trait 

morphological,  biochemical,
physiological,  structural  or
phenological  characteristics
of organisms that influence
performance or f itness

By identifying plant fonctional types, it may be possible
to predict, monitor and manage impacts of
environnemental change. 

Philip Grime, 2003

Dìaz et al. (2016) Nature 529: 167 3
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Two common applications :  

      characterise community responses to
changes in the environment

      quantify the influence of community
shifts on ecosystem processes.  
 

Functional ecology and
trait study

Functional trait 

morphological,  biochemical,
physiological,  structural  or
phenological  characteristics
of organisms that influence
performance or f itness

By identifying plant fonctional types, it may be possible
to predict, monitor and manage impacts of
environnemental change. 

Philip Grime, 2003

3Dìaz et al. (2016) Nature 529: 167
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Fried et al  (2014) Biological Invasions

Diversity Indexes according to  
biological type  
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Artemisia verlotiorum Reynoutria x bohemica Phyla fi l iformis Carpobrotus

underground competition 

 resulting in stands with
a very high cover

4Fried et al  (2014) Biological Invasions

Diversity Indexes according to  
biological type  
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1 Study of flora response traits (biotic f i lter
response traits)  and consequences for the
ecosystem (poll ination-related effect
traits) .

Study of functional diversity

A two-step study

Understand the dynamics of establishment and expansion of invasive
species
 
Assess impacts on other plants and poll inators,  and associated risks
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2
 Assess the probabil ity of temporal persistence of invasive plants and
the associated risks

Discuss the need to implement means of managing invasive plants
based on the persistence of r isks

A two-step study A significant decline in
taxonomic richness averaging
34% was observed on these
plots, what about 10 years

later ? 
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Amorpha fructicosa

Impatiens balfouri i  Ambrosia artemisi ifolia

Baccharis halimifolia Carpobrotus

Phyla fi l iformis Artemisia verlotiorum Reynoutria x bohemica 

Biological materials

8 invasive species from
the Mediterranean basin
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Amorpha fructicosa

Impatiens balfouri i  Ambrosia artemisi ifolia

Baccharis halimifolia Carpobrotus

Phyla fi l iformis Artemisia verlotiorum Reynoutria x bohemica 

Biological materials

8 invasive species from
the Mediterranean basin

7

2 habitats
3 sites par habitat
 5 paires de quadrats par site
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NON-INVADED SITE

INVADED SITE

Invaded site Non Invaded site 

Mesuring the impact in the field

vs

Type of habitat
Abundancy of each species
Height of the dominant
species
Height of the invasive
species

Data collection :

8

420 quadrats (4m²)
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Fried (2019)

Coexistence hypothesis

9
Chesson (2000) Annual review of Ecology, Evolution and Systematics  

EFried et al  (2019)  Perspectives in Plant Ecology, Evolution and Systematics
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Fried (2019)

Coexistence hypothesis

9
Chesson (2000) Annual review of Ecology, Evolution and Systematics  

Fried et al  (2019)  Perspectives in Plant Ecology, Evolution and Systematics

Hypothesis 1:  Niche differentiation
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Fried (2019)

Coexistence hypothesis

9
Chesson (2000) Annual review of Ecology, Evolution and Systematics  

Hypothesis 2:  Performance difference

Fried et al  (2019)  Perspectives in Plant Ecology, Evolution and Systematics



Quantifying the impact with 

Between invaded and non-invaded sites :

Community weighted mean

compare the weight of each functional trait  between resident
communities on invaded and non-invaded sites 

©G Fried 10
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Diversity Indexes

Quantifying the impact with 

Between invaded and non-invaded sites :

Community weighted mean

compare the weight of each functional trait  between resident
communities on invaded and non-invaded sites 

Villégeret al  (2008),  Ecological Society of America ©G Fried 10
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a  - a
RI(a)=

a  + a
NI

NI

I

I

Functional distances
Relative Impact (RI)

Vila et al  (2006) Ecology Letters

RI
(frequency

and
abundance)

functional distance
©G Fried 11
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Functional distances
Relative Impact (RI)

Vila et al  (2006) Ecology Letters

functional distance
©G Fried 11

Quantifying the impact with 

Model 1 :  RI  in absolute value

test the niche differentiation
hypothesis



a  - a
RI(a)=

a  + a
NI

NI

I

I

Functional distances
Relative Impact (RI)

Vila et al  (2006) Ecology Letters

RI
(frequency

and
abundance)

functional distance
©G Fried 11
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Quantifying the impact with 

Model 2 :  RI  in relative value

test the performance
difference hypothesis



Biological materials

3 Plant traits databases 

ecological optimums and plant descriptions

morphological,  anatomical,  biochemical,  physiological or phenological
features of individuals or their component organs or tissues

TRY

BASEFLOR

CSR index  CSR strategies of vascular plants
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The impact of annual species  diminishes over time
 

In the presence of competitive species ,  the temporal impact of
invasive plants is reduced  

An invasive species wil l  have a greater temporal impact  in an
environment with low plant cover

2011

2024

Study of temporal dynamics

t = 10 ans

13

Flory et al .  (2017) Journal of Ecology

©G Fried
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