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Team science!

Led by: Elizabeth Borer & Eric 
Seabloom

Led by: Yvonne Buckley Led by: Rob Salguero-Gómez



A Global Research Cooperative
• Diversity & productivity
• Nutrient addition & herbivore exclusion

>100 PIs 
>90 sites



How climate, biotic interactions and human management 
affect population performance worldwide 
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Demographic data from 
published matrix models for 
>1000 species
Growth, survival, reproduction



Team science: what is it good for? 

• Enables generality in ecology to be tested at global scale
• Assembly of unprecedented data sets
• Establishment of scientific networks
• Training for early career scientists
• Sustainable
• Engagement of diverse knowledge, skills & opinions
• Consensus of interpretation & conclusions



Does non-native origin inform on ecology?

Pinjarra Hills, Australia

Slieve Carran, Ireland

Burrawan, Australia



Non-native species in 
grassland plots are 
found at higher 
abundance than native 
species – 64 grassland 
sites in 13 countries

Seabloom, Borer, Buckley et al. 
2015 Nature Communications  

Most 
abundant 

Least 
abundant 

Non-native species (193) 

Native species (1305) 



Firn et al. 2011 Ecology Letters

Mean cover in native range
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Abundance in native 
range (home) predicts 
abundance in non-
native range (away)

26 spp., 39 sites, 8 countries 



Non-natives are more abundant BUT they are equally 
abundant in their native range

Non-natives are a biased sample of native 
species pool



In fertilised grasslands 
native species richness 
declines, non-native 
species richness stays the 
same

Seabloom, Borer, Buckley et al. 
2015 Nature Communications  

Non-native

Native



Non-native species increase in 
cover in response to 
fertilisation

Seabloom, Borer, Buckley et al. 
2015 Nature Communications  
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How climate, biotic interactions and human management 
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Plantago biomass

Jesus Villellas
(unpublished data)



Plantago biomass

Specific leaf area

Flowering probability

Seed production

Jesus Villellas (unpublished data)

Native/non-native range

Plant traits



Plantago biomass

Specific leaf area

Flowering probability

Seed production

Jesus Villellas (unpublished data)

Native/non-native range

Climate
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Plantago biomass

Specific leaf area

Flowering probability

Seed production

Jesus Villellas (unpublished data)

Native/non-native range
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Plantago biomass

Specific leaf area

Flowering probability

Seed production

Jesus Villellas (unpublished data)

Native/non-native range

Climate

Vegetation cover

Mowing 

Plant traits



Strong geographic structure in population genomics & 
possible environmental filtering in non-native range
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P < 0.001

Genetic dissimilarity driven by 
temperature dissimilarity Annabel Smith 

(unpublished data)



• Quantification of plant life history 
strategies

• Predicting population performance in 
geographic & environmental space 
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N
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Megaphanerophyte 



Low survival High survival
High growth Low growth

High lifetime reproduction
Reproduce often

Low lifetime reproduction
Reproduce rarely

Salguero-Gomez et al. 2016, PNAS



Coutts et al. (2016) Ecology 
Letters

Can we use climate, geography 
& phylogeny to predict 
population performance?

Mean Annual temp, C
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550 populations 
210 species
66 families

53% > 1 pop/species

Coutts et al. (2016) Ecology Letters



Geographic Distance, km

W
ei

gh
t

Population growth 
rate

Temporal var. pop 
growth

Elasticities Damping ratio

Predictive capacity of geographic distance decays rapidly within 20km

Coutts et al. (2016)



●

●

Ensemble Species Distribution Models 
from occurrence data & bioclimatic 
explanatory variables 

Csergö et al. (2017) Ecology Letters



●

●

14 tree 23 Herbaceous perennial

37 species
102 populations

Ensemble Species Distribution Models 
from occurrence data & bioclimatic 
explanatory variables 
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No effect of climate suitability on integrated 
population performance



In low suitability climates 
retrogression is higher

Higher retrogression is 
associated with longer 

times to extinction

Resistance



In low suitability climates 
there is more variation in 
fecundity and progression

Higher variation in 
progression is associated 

with shorter times to 
extinction

Vulnerability



What happens to populations in low 
suitability climates?

• Pockets of resistance even in low suitability 
climates – persistence through survival and 
shrinkage

• Vulnerability to extinction is increased 
through variable survival and growth



• Coordinated & consistent data collection, tied to 
interesting questions/hypotheses can lead to useful 
and insightful generalisations

• Team science is good for data collection (+ other 
benefits)

• Building networks of data collectors leads to strong, 
long-term and sustainable projects



• Coordinated & consistent data collection, tied to 
interesting questions/hypotheses can lead to useful and 
insightful generalisations

• Team science is good for data collection (+ other benefits)

• Building networks of data collectors leads to strong, long-
term and sustainable projects



Thanks!

• Nutnet data collectors & curators
• COMPADRE & COMADRE data collectors, digitisers & curators
• Plantpopnet data collectors & curators


