Theory In service of
empirical research

Examples from experiments on the ecology and
evolution of species coexistence
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(who dabbles in verbal theory*)
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species coexistence, community assembly, metapopulatlons character displacement,
speciation
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scientific progress

empiricism

Introduction Conclusions



Outline:Theory In service of
experiments
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AVignette 2: phylogenetic community assemkiTy K)pmcism

AVignette 3: life in a variable environment methods!!
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ASecret extra section (if we have time)

ABarriers to learning and communicating
(mathematical) theory & how to overcome
them

Graingetret al.in pressAmerican Naturalist

Introduction Conclusions



+AIYySIGS MY GKS WSYODANRBYYS

Theory guides experimental design
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Environmental filtering is not likely independent
of competition

Environmental m. o T fi
filtering é unrealistic WO questions
(sensu stricto) ﬁ
e Is evidence of environmental filtering consistent
— Q in the presence and absence of competitors?
5 N ri: é Does the answer differ if we contrast among
OmREHtVO realistic different abiotic environments?
exclusion m
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85% of studies confound competition with environmental
filtering

Figure from Krafet al. 2015FunctEcol
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How do we measure persistendavasibility
experiments
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Estimatingnvasibility

Population size (N)
Population size (N)

time time

Invasibilityexperiments: super useft
)i Kl @S GKAAa 1AYR 2

LYadSlRE f{f@ineSsubsttutdnsd LI OS

Germairet al.2018 TREEGraingeet al. 2019TREE

Introduction

Conclusions



Estimatingnvasibility

Invasibilityof species:

Chessor2000ANnn ReEcolSyst Adleret al.2007Eco LettGodoy & Levine 201Eco LettHartet al. 2018JEcol

Do an experiment:
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per capita growth of specias

density of competitors

per capita growth of specigs

density of competitors



Environmental filtering only emerges
with competition
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Environmental filtering only emerges
with competition

—O- L. californica

-%."4- L. glabrata

Invasion growth rate (&)

10*

T
dry wet
Soil moisture

Germain et al. 2018iology Letters

Introduction Conclusions



Trends in Ecology & Evolution, June 2017, Vol. 32, Mo. &

A response based on our data:

Yes!Most environments contain competitors, and competitors
stronglymodify persistence
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interplay between species realized and fundamental niches

Theory has helpeuide what to measure (i.e., pop growth), what
conditions to measure it in (i.e., density design), and how to analyze
it (I.e., Invasion criterion)

Germain et al. 2018iology Letters
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