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Measuring Plant Community Change: 
Using Functional Traits 

Laughlin et al 2010 Functional Ecology



Determinants of Plant Community Change

• Fundamental Community Processes
Drift
Speciation
Dispersal
Selection

Vellend (2010)

• Contemporary Environmental Change

• Land Management Legacies

RESOURCES and CONDITIONS

Vellend 2010 The Quarterly Rev. of Biol.



Trajectories of Plant Community Change: Expecting Interactions
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Investigating Interactions: An Observational Method

Verheyen et al. 2017 BioScience
Perring et al. 2016 Global Change Biology



Deriving Forest Management Transitions (I)

Coppice with standards
Nutrient depleting

Species adapted to warmth / light

High forest
Nutrient retaining

Species adapted to shade / humidity

Photo credits: Guillaume Decocq



Deriving Forest Management Transitions (II)

1814 plot pairs

40 European temperate 

forest datasets

www.forestreplot.ugent.be
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Testing Interactions: Analytical Approach

Management 
Transition since 1800

• CWS to HF
• CWS to HF to Zero
• HF throughout
• HF to Zero

Plot-scale

Contemporary Environmental Change
• Mean Rate of Temperature Change (°C / yr)
• Mean Rate of Precipitation Change (mm / yr)
• Mean Rate of N deposition (kg N / ha / yr)

…between surveys
Dataset-scale

Understorey Community Response
Change between surveys in…

• Herbaceous species richness
• Community weighted mean and range:

SLA, plant height, seed mass
• EIVs: fertility, reaction, temperature, moisture

Plot-scale

Recent survey

Δt

Covariates

Methodological Environmental

Dataset-scale
MAT / MAP
Cumulative N deposition

Plot-scale
Altitude
Ellenberg Indicator Values 
(EIVN, EIVR, EIVL, EIVF)
Change in EIVL

[Herbaceous richness / cover]

Dataset-scale
-

Plot-scale
Plot size
Initial survey year

a)

a)

c)

c)

b)

Initial survey



Height and Species Richness Response to 
Nitrogen Deposition and Temperature Change 

depends upon Management Legacy

Plant 
Height

Species 
Richness

CWS in 1800      

HF in 1800      
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Context Dependency Extends to Initial Site Conditions
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Relationships to Ellenberg Indicator Values
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HF in 1800
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The decline in vegetation height in former CWS forest is associated with EIVL response: 
particularly in high fertility sites, relative cover of shade-adapted species is increasing with 
greater amounts of N deposition. In contrast, in former HF, and at high levels of N 
deposition, relative cover of light-demanding species increases. 

Perring et al. 
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Implications

Vellend et al. 2017 
Ann. Rev. Plant Biol.

Reconcile disparate local biodiversity changes

Taking account of legacies: Crucial for predicting community response to future environmental change



Questions?



Synthesis

Land-Use History

Land-Use Legacies

Global Environmental

Changes

Fundamental

Community 

Processes*

Resources and Conditions

Community Traits

Biodiversity

e.g. Species richness

Species composition

Ecosystem Processes

e.g. Nutrient cycling

Carbon sequestration

*: Drift, Speciation,

Dispersal, Selection

Perring et al 2016 Global Change Biology
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