
2138  |  	﻿�  Functional Ecology. 2021;35:2138–2155.wileyonlinelibrary.com/journal/fec

 

Received: 5 October 2020  |  Accepted: 21 June 2021

DOI: 10.1111/1365-2435.13880  

P E R S P E C T I V E

Integrating fundamental processes to understand  
eco-evolutionary community dynamics and patterns

Lynn Govaert1,2,3,4  |   Florian Altermatt1,2,3  |   Luc De Meester4,5,6  |    
Mathew A. Leibold7 |   Mark A. McPeek8  |   Jelena H. Pantel9 |   Mark C. Urban10

1Department of Evolutionary Biology and Environmental Studies, University of Zurich, Zurich, Switzerland; 2Department of Aquatic Ecology, Eawag: Swiss 
Federal Institute of Aquatic Science and Technology, Dübendorf, Switzerland; 3URPP Global Change and Biodiversity, University of Zurich, Zurich, Switzerland; 
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Abstract
1.	 Recent studies demonstrate that ecological and evolutionary processes can 

occur over similar temporal and spatial scales and might thus frequently interact. 
Although concepts such as the evolving metacommunity, diffuse (co)evolution 
and community genetics integrate multi-species dynamics, most experimental 
studies usually consider how evolution affects only one focal species. Hence, our 
understanding of evolution in multi-species communities is still underdeveloped.

2.	 We highlight key community and evolutionary mechanisms and their interactions 
to facilitate a broader understanding of evolution in multi-species communities. 
We propose a framework that explicitly considers interactions between each of 
the four analogous processes of evolutionary biology (selection, gene flow, ge-
netic drift and mutation) and community ecology (species sorting, dispersal, eco-
logical drift and speciation).

3.	 Focusing on interactions between processes of evolutionary biology and com-
munity ecology enables explorations of the full range of eco-evolutionary dy-
namics in multi-species communities and guides the design of novel experiments. 
Furthermore, the proposed framework develops a shared language between 
evolutionary biologists and community ecologists and indicates new research 
avenues.

4.	 Overall, we propose that explicitly incorporating interactions between these evo-
lutionary and community processes to study eco-evolutionary dynamics in multi-
species communities will better inform broader questions about the maintenance 
of diversity and the resilience of diverse communities to disturbances, both natu-
ral and manmade.
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1  | INTRODUC TION

Community ecologists seek a mechanistic understanding of multi-
species dynamics to explain and predict patterns of diversity. 
Despite much progress, ecologists are often surprised by observed 
community dynamics (Doak et al., 2008), which often cannot be ex-
plained by ecological processes alone (Pelletier et al., 2007; Vellend & 
Geber, 2005; Whitham et al., 2006; Yoshida et al., 2003). Increasingly, 
evidence suggests that evolution can occur on similar temporal and 
spatial scales as ecological processes, and thus an evolutionary view 
might often be needed to understand anomalous ecological dynam-
ics and patterns (Hairston Jr. et al., 2005; Hendry, 2017; Richardson 
et al., 2014; Schoener, 2011; Urban et al., 2020).

Whereas most eco-evolutionary studies focus on population-
level attributes, evolution might often affect ecological levels be-
yond population ecology, such as communities, shifting the unit of 
study from populations to communities. Concepts such as commu-
nity genetics (Antonovics, 1992; Whitham et al., 2006), diffuse (co)
evolution (Strauss et  al.,  2005) and the evolving metacommunity 
(Urban et  al.,  2008) have specifically incorporated community as-
pects either as response variables, as drivers of evolution, or both. 
Nevertheless, our understanding of species evolutionary trajectories 
within multi-species communities and of their evolutionary impacts 
on community dynamics remains in the early stages of development.

Biologists have long recognized the analogous operation of pro-
cesses that diversify or homogenize both species and genetic diver-
sity in community ecology and evolutionary biology, respectively 
(Amarasekare, 2000; Holt, 2005; Norberg, 2004; Urban et al., 2008; 
Urban & Skelly, 2006). Vellend (2010, 2016) highlighted four analo-
gous processes that operate among species at the community level, 
selection, dispersal, ecological drift and speciation, which are anal-
ogous to four processes that operate within species on a population 
genetics level, natural selection, gene flow, genetic drift and muta-
tion. In natural systems, these processes co-occur and likely interact, 
ultimately shaping eco-evolutionary dynamics within multi-species 
communities.

Here, we synthesize how community and evolutionary processes 
affect genetic and community diversity to facilitate a broader un-
derstanding of evolution in multi-species communities by providing 
key examples and insights from emerging empirical and conceptual 
advances in the literature. We built from the synthesis by Vellend 
(2010, 2016) on fundamental processes in community ecology, to 
address how existing work on eco-evolutionary dynamics in multi-
species communities can be evaluated along these analogous evo-
lutionary and community processes. We aim to connect analogous 
processes in population genetics and community ecology emerging 

from the traditional evolutionary and ecological view of co-existing 
phenotypes and populations and from neutral genetic and ecological 
theories. We highlight (a) how each of the four processes of evolu-
tionary biology can affect each of the four community processes, 
(b) then identify the reverse, how the equivalent four processes of 
community ecology can affect each of the four evolutionary pro-
cesses and consequently evolutionary dynamics of the component 
species, (c) determine to what extent eco-evolutionary dynamics 
and feedbacks are governed by interactions between community 
and evolutionary processes and (d) identify knowledge gaps and fu-
ture directions with a focus on existing frameworks and suggesting 
future avenues and experimental designs that include interactions 
between community and evolutionary processes. This perspective is 
intended for both community ecologists and evolutionary biologists 
who want to understand current gaps at the intersection of these 
two fields and how studying these gaps might shed new light on 
ecological topics ranging from species assembly dynamics to trophic 
structure, and on evolutionary topics ranging from neutral genetic 
structure to adaptive differentiation.

2  | FUNDAMENTAL PROCESSES 
OF COMMUNIT Y ECOLOGY AND 
E VOLUTIONARY BIOLOGY

Box 1 introduces the four parallel fundamental processes that 
steer community and population dynamics and structure (Figure 1; 
Vellend, 2010, 2016) and determine species or genetic diversity and 
composition, depending on the unit of study. For evolution, the unit 
of study often is genetic frequencies, while for community ecology 
it is often species abundances. These units differ in their focus on 
proportional versus absolute measures, but both relate to measur-
ing diversity. Traits are important units in both disciplines and can 
thus provide a common currency between evolutionary biology and 
community ecology. Importantly, evolutionary and community pro-
cesses are not only analogues, but can also operate at similar tem-
poral and spatial scales, simultaneously structuring population and 
community dynamics. In this sense, understanding the interactions 
of these processes is critical for making more general progress in 
predicting eco-evolutionary dynamics.

Community and evolutionary processes can directly influence 
one another, with consequences for community and genetic diversity. 
For example, dispersal of a predator species can directly alter local 
selection pressure experienced by its prey species (Vermeij, 1982). 
Community and evolutionary processes can also indirectly influence 
one another by modifying population or community size (Carlson 
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et al., 2014; Christiansen, 1975), which could alter the strength of 
genetic or ecological drift in the population or community. Changes 
in a single process can also alter both ecological and evolutionary dy-
namics jointly. For instance, dispersal into a patch inflates the abun-
dance of a species in a community (McPeek & Holt, 1992), but also 
potentially induces maladaptive gene flow that decreases its fitness 
(Wright, 1931). When the ecological and evolutionary effects of a 
process act in opposition, they might dampen observed variation 
(Yoshida et al., 2007). Alternatively, when they operate in concert, 
they can amplify their impacts (Urban, 2013). The possible interac-
tions between community and evolutionary processes and the dy-
namics they create thus have the potential to produce a range of 
diverse feedbacks.

3  | THE INFLUENCE OF E VOLUTIONARY 
PROCESSES ON COMMUNIT Y PROCESSES

3.1 | Effects of evolutionary processes on species 
sorting

Species sorting (trait-based selection among species) occurs when 
abiotic or biotic environments filter species based on species’ traits, 
resulting in a match between local species’ traits and local environ-
ments (Chase & Leibold, 2003; Leibold et al., 2004). In this way, spe-
cies sorting is analogous to natural selection on individual traits in 
a population. Any of the four evolutionary processes can alter trait 

distributions in ways that affect the local fitness of species in dif-
ferent environments or communities and therefore alter species 
sorting. Adding new genotypes via mutations or gene flow can alter 
fitness differences among species and thus influence species sort-
ing. Selection (directional, stabilizing or disruptive) can shift trait dis-
tributions among competing species thereby altering trait overlap 
among these species (e.g. character displacement; Slatkin,  1980). 
This change in trait overlap can increase or decrease competitive 
interactions (Ehlers et  al.,  2016; Hutchinson,  1957), thus changing 
species composition within the community. Genetic drift can also 
alter species interactions and species sorting. For example, Müller 
et al. (2014) showed that genetic drift at an expansion front can cre-
ate regions where one of two mutualistic partners dominates. The 
effects of evolution on species sorting might also depend on the role 
species play in communities. In particular, the evolution of founda-
tion or keystone species can have cascading effects on dependent 
species and influence species interactions at both higher and lower 
trophic levels (Miner et al., 2012; Whitham et al., 2006). For exam-
ple, the evolution of zooplankton species in response to fish preda-
tion or cyanobacterial blooms can alter the selective environment of 
the phytoplankton communities they feed upon (Ekvall et al., 2014). 
Also, the evolution of dominant trees alters the abundance, diversity 
and composition of herbivores associated with them and thus cre-
ates new filters that sort these associated species (Keith et al., 2017; 
Whitham et  al.,  2003). Community genetics focuses on elucidat-
ing these effects of evolution on communities (Antonovics,  1992; 
Whitham et al., 2003).

F I G U R E  1   (a) Conceptual figure 
showcasing the four processes of 
evolutionary biology and community 
ecology (definitions see Box 1). Each of 
these processes influences either genetic 
or community diversity, respectively. An 
eco-evolutionary view on community 
ecology envisions pairwise interactions 
between evolutionary and community 
processes resulting in a dynamical 
interplay between evolution and 
community dynamics. (b) Overview on 
the structure of subsections in which we 
provide examples on pairwise interactions 
between evolutionary and community 
processes. Arrows labels represent 
headings of the respective subsections. 
Dashed arrows represent those pathways 
that remain underexplored relative to the 
others, but we note that most of these 
boxes have not been explored extensively. 
Boxes with N reflect settings in which 
processes interact by altering population 
or community size
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3.2 | Effects of evolutionary processes on dispersal

Dispersal is the displacement of organisms away from their birth location. 
Dispersal is a behavioral trait that can also evolve (Bonelli et al., 2013; 
Saastamoinen et  al.,  2018) via selection (Fronhofer et  al.,  2015). 
Dispersal has been shown to evolve in response to inbreeding (Roze 
& Rousset,  2005), competition (Gandon & Michalakis,  1999), preda-
tion (Pillai et  al.,  2012), parasitism (Altermatt et  al.,  2007), landscape 
quality (Olivieri et  al.,  1995) and landscape structure (Fronhofer & 
Altermatt, 2017; Schtickzelle et al., 2006). Evolution of dispersal is often 
important during species range expansions (Travis et  al.,  2013), both 
through spatial sorting of alleles or genotypes (Ochocki & Miller, 2017; 
Williams et al., 2016) and genetic drift. At expansion fronts, strong ge-
netic drift can occur and increase the spread of maladaptive mutations 
(Excoffier et al., 2009; Klopfstein et al., 2006), slowing down range ex-
pansions (Nadeau & Urban, 2019) by preventing adaptation (Polechová, 
2018). Last, gene flow can alter dispersal by increasing maladaptation of 
locally or regionally selected dispersal traits (Lenormand, 2002; Moerman 

et al., 2020). For example, at range boundaries, gene flow from central 
to range populations might reduce dispersal despite selection for greater 
dispersal (Kirkpatrick & Barton, 1997). Thus, evolution of divergent dis-
persal strategies can affect local species abundances and corresponding 
community attributes by altering the balance between local extinction 
and colonization rates of different species (Mullon & Lehmann, 2018).

3.3 | Effects of evolutionary processes on 
ecological drift

Ecological drift occurs when species’ abundances vary randomly through 
time because species in the same guild are ecologically equivalent 
(Hubbell, 2001) or because niche-differentiated species with small popu-
lation sizes become extirpated due to demographic stochasticity (Orrock 
& Watling, 2010). Although not all species in a community are likely to be 
ecologically equivalent, drift might occur within a group of related, neutral 
species within the larger community (Leibold & McPeek, 2006). Species 

BOX 1 Community and evolutionary processes

Community and evolutionary dynamics can be described by four parallel processes acting at the community and population levels, 
semantically described as selection, dispersal, drift and diversification (Vellend, 2010, 2016). These four parallel processes steer 
community and population genetic dynamics and patterns. Consider a community or population consisting of three species or geno-
types (depicted by circles in Figure B1). Mechanisms of novelty operate in situ, by adding either a species (i.e. speciation) or genotype 
(i.e. mutation defined as alteration in DNA sequence) to the community or population (represented by the dotted circle Figure B1). 
Dispersal reflects the movement of individuals and adds a species or genotype to the community or population from the outside (rep-
resented by the striped circle Figure B1). At the population level, this exchange of genetic material from one population to another 
that changes the genetic composition of the receiving population is called gene flow. Drift represents random changes in relative 
abundances of species or genotypes due to stochastic differences in survival, mortality, reproduction and dispersal (e.g. even when 
all species or genotypes have equal survival rates, the light green species might become extinct by chance: Figure B1). The random 
drift of species abundances is called ecological drift, whereas random drift of genotypic frequencies is called genetic drift. The effect 
of ecological or genetic drift depends on community (Gilbert & Levine, 2017) or population (Lynch et al., 1993) size. Selection refers 
to the process whereby fitness covaries with traits and abiotic and biotic environmental conditions (e.g. larger individuals such as the 
striped and dotted circles in Figure B1 have a fitness advantage compared to smaller individuals such as the solid colours in Figure 
B1). Within species, selection can produce evolution by natural selection, whereby the fittest genotypes increase in frequency, if 
the population harbours heritable variation for the trait under selection. Among species, selection increases the abundances of spe-
cies with high-fitness traits in a given environment, matching species traits to environments, and generating species sorting among 
different environments. Thus, community and evolutionary processes can alter species and genetic diversity by either reducing or 
increasing species or genotypic richness and shifting the community or genetic composition. The loss or gain of species or genotypes 
with particular trait values can alter trait distributions among and within species. Stochasticity affects composition at both levels. 
Traits provide the common currency that links responses to environmental change and between evolutionary and ecological levels.
We note that speciation and mutation differ from the other processes in key ways. First, they are the only processes creating new 
species or new genetic variants in situ to increase regional species or genetic diversity. The other processes reduce or reshuffle 
extant species and genetic diversity. Second, speciation usually occurs much slower than mutation (although some cases of rapid 
ecological speciation also exist, Hendry et al., 2007; Villa et al., 2019). Last, speciation is ultimately an evolutionary process that influ-
ences community diversity often over longer time-scales, thus interactions between speciation and evolutionary processes reflect 
evolutionary interactions albeit potentially at disparate time-scales. However, as speciation adds new species to the community, 
altering species diversity, it can be seen as a community analogue of mutation. In this study, we focus on these ecological impacts of 
speciation and include it in community ecology, despite acknowledging it to also be an evolutionary process. Thus, even interactions 
between speciation and evolutionary processes may have eco-evolutionary consequences.
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FIGURE B1 Scheme of community (blue text) and evolutionary (green text) processes depicted from top to bottom as hypothetical se-
quential steps (given by the arrows) in a hypothetical community or population consisting of different species or genotypes depicted by 
circles (modified from Vellend, 2016). Each of these processes can alter species or genetic diversity within the community or population. 
Speciation and dispersal add new species to the community, whereas mutation and gene flow add new genotypes to the population (dotted 
and striped circle). Natural selection acts on traits, not on species or genes. However, selection can increase the frequency of species or 
genes that confer traits with higher fitness in a given environment. In this example, species sorting or natural selection favors larger species 
or genotypes (e.g. the striped and dotted species or genotypes are favored compared to the white and dark green species or genotypes), 
increasing the abundance of these species or genotypes. On the bottom, ecological or genetic drift could result in stochastic extinction of 
rare species or genotypes. To evaluate changes in the community and population one can measure analogous properties at the community 
and population level. For example, the rank-abundance curve can be calculated for either species or genotypes in the community or popula-
tion, the community or genetic composition is given by relative species or genotype abundances, and when associated traits are measured, 
trait distribution curves can be constructed (right side of figure). Speciation, mutation, dispersal and drift directly alter species and gene 
abundances. If species or genotypes have specific trait values (depicted with different colours and filling), then adding or removing species 
or genotypes with particular trait values also alters the trait distribution of the community or population.
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in those groups with lower total population sizes are then more likely to 
drift towards extirpation compared to more abundant species in the com-
munity (Hu et al., 2006; Leibold & McPeek, 2006). Although studies that 
evaluate interactions between evolutionary processes and ecological drift 
remain scarce, many studies demonstrate how evolutionary processes 
affect population sizes of species, consequently indirectly influencing 
ecological drift. Theoretical studies suggest that evolution by natural se-
lection and random colonization–extinction dynamics can generate the 
evolution of similar niches among competing species, which then leads to 
the eventual random extinction of one of the species (Leibold et al., 2019; 
terHorst et al., 2010). Hard selection (definition given in Supplement A) 
can reduce species’ population sizes and thus render those species more 
susceptible to drift (Christiansen, 1975). Evolutionary rescue occurs when 
a population avoids extirpation through adaptation in response to novel 
selection (Gomulkiewicz & Holt, 1995). In this way, adaptive evolution 
(either via beneficial mutations or incoming gene flow) of multiple species 
within the community can increase population sizes (Carlson et al., 2014; 
Kirkpatrick & Peischl, 2013; Uecker et al., 2014) and consequently the 
community size (i.e. community rescue; Low-Décarie et  al., 2015), po-
tentially reducing ecological drift in a community. However, genetic drift 
could play an important role in mediating ecological drift during the ini-
tial stages of evolutionary rescue when population abundances are low. 
Genetic drift can also purge beneficial alleles in small populations, which 
would then reduce population sizes further and enhance the chance for 
ecological drift within the community.

3.4 | Effects of evolutionary processes 
on speciation

Evolutionary processes initiate and influence speciation in 
rather complex ways (Butlin et  al.,  2012; Coyne & Orr,  2004; 
Lande,  1980), but here we highlight a subset of scenarios that 
are particularly relevant for community-level consequences. In 
‘mutation-order' speciation, different de novo mutations become 
fixed in different populations (Nosil & Flaxman, 2011). If adaptive, 
these populations accumulate genetic differences, potentially re-
sulting in subsequent mutations being favoured in one, but not 
the other population (Butlin et  al.,  2012; Mani & Clarke,  1990). 
Divergent selection on ecological traits related to niche differ-
ences can also produce reproductive isolation and subsequent 
ecological speciation (Schluter,  2009; Svensson,  2012). One 
example involves the recurrent adaptive radiation of Anolis liz-
ards across habitats in the Greater Antilles (Losos et  al.,  2006). 
Other forms of selection, such as sexual selection, can result in 
the evolution of assortative mating traits, which then generate 
reproductive isolation (Butlin et  al.,  2012). Sexual selection and 
drift during separation can also generate speciation events not 
associated with divergence between ecological environments 
(Czekanski-Moir & Rundell,  2019; Nosil,  2012). For example, in 
two congeneric damselfly species, male secondary sexual traits 
(wing melanization) differ between the two species, creating re-
productive isolation (Svensson, 2012; Svensson & Friberg, 2007). 

Genetic drift can strengthen niche differentiation and reproduc-
tive isolation by enhancing the divergence between populations 
upon which selection can act (Tazzyman & Iwasa,  2010; Uyeda 
et al., 2009). Last, limited gene flow between diversifying popula-
tions can promote speciation, while high gene flow can impede 
speciation (Nosil, 2008).

4  | THE INFLUENCE OF COMMUNIT Y 
PROCESSES ON E VOLUTIONARY 
PROCESSES

4.1 | Effects of community processes on selection

Natural selection reflects deterministic trait-based fitness differ-
ences between individuals. When these trait-based differences have 
a genetic basis, evolution by natural selection can occur. Species 
sorting, species dispersal, ecological drift and speciation can directly 
affect the type and intensity of species interactions, as well as the 
abiotic environment and associated selection pressures. While spe-
ciation codifies differences among lineages in their past evolutionary 
responses to natural selection (Futuyma & Moreno, 1988), specia-
tion events can also modify further frequency-dependent selection. 
This has been frequently modelled by adaptive dynamics in which 
the occurrence of an evolutionary branching event (viz speciation) 
alters selection (Geritz & Éva, 2000). The arrival of a new species 
via dispersal can alter the selection pressures experienced by the 
local inhabitants. For example, studies on invasive plant species 
suggest that invaders can alter selection intensity on native plant 
species (Beans & Roach, 2015; Leger & Goergen, 2017). Although 
many studies demonstrate altered selection due to increased com-
petition for common resources (e.g. nutrients, pollination), other 
studies indicate that the arrival of keystone species (Paine, 1969) or 
habitat-forming ecosystem engineers (Jones et al., 1994) can induce 
novel selection on populations by altering the abiotic environment 
(Wright et  al.,  2012). Species sorting changes species interactions 
and community composition in ways that can alter the direction and 
strength of selection experienced by each species within the com-
munity (Barraclough,  2015; Lawrence et  al.,  2012; McPeek,  2017; 
Stinchcombe & Rausher, 2002; Urban, 2011; Vellend & Geber, 2005). 
A review by Barraclough (2015) showed that strong species interac-
tions can dampen or promote evolutionary change of member spe-
cies within the community. A theoretical model by McPeek (2017) 
demonstrates that temporal changes in the abundances of interact-
ing species not only alters the strength of selection, but can even 
alter the shape of the selection surface from stabilizing to disruptive 
selection. As an empirical example, Stinchcombe and Rausher (2002) 
found that the strength of selection on tolerance to deer damage 
in the Ivyleaf morning glory (Ipomoea hederacea) depended on the 
presence of insect herbivores on the plant. Last, ecological drift re-
sults in random changes in community composition and the potential 
loss of species. Such changes in community composition and species 
abundances may also alter the strength and form of selection.
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4.2 | Effects of community processes on gene flow

Gene flow refers to the exchange of genetic material between 
conspecific populations, following the successful dispersal of in-
dividuals or gametes (Whitlock & Mccauley,  1999). Community 
processes can alter gene flow. Speciation and the subsequent re-
productive isolation resulting from adaptive divergence between 
populations to distinct environments may prevent gene flow be-
tween these populations, allowing separate species to evolve to 
local conditions without the constraining influence of maladaptive 
gene flow (Hendry et al., 2007; Schluter, 2000). Gene flow is de-
pendent upon dispersal and sometimes also depends on the disper-
sal of other species, such as the passive dispersal of zooplankton 
with migrating birds (Figuerola et al., 2005). However, gene flow 
could also be reduced when local community members select 
against maladapted migrants. For example, fine-scaled neutral ge-
netic patterns in spotted salamanders indicated that genes flowed 
freely between communities with similar predator species regard-
less of distance, but that dissimilar predator species limited gene 
flow even at extremely fine scales (Richardson & Urban,  2013). 
The role of ecological drift on gene flow has not been explored to 
our knowledge. Yet, because absolute and relative dispersal can 
depend on population density (Matthysen, 2005), ecological drift 
and its effect on population densities might commonly affect dis-
persal rates and thus influence gene flow.

4.3 | Effects of community processes on 
genetic drift

Genetic drift reflects random changes in the genetic composition 
of a population caused by chance differences in survival, mortality, 
reproduction and dispersal among individuals (Wright,  1937). The 
effect of genetic drift is stronger in small and isolated populations, 
where rare alleles have a greater chance of loss (Kimura, 1983). Thus, 
straightforwardly, any community process that reduces or increases 
effective population sizes can alter genetic drift. Dispersal of a preda-
tor or mutualist into or away from the community could enhance or 
diminish effects of genetic drift on a local population depending on 
how the colonizing species alters local population sizes (Van Buskirk 
& Yurewicz, 1998). Ecological drift can stochastically increase or de-
crease species' population size, whether within a group of ecologi-
cally equivalent species or on single species within the community 
(Hubbell,  2001; McPeek & Siepielski,  2019), and thus alter genetic 
drift. Similarly, species sorting can increase the population sizes of 
species adapted to local environments or communities, while de-
creasing the population sizes of species that are not, altering genetic 
drift. Cyclic population dynamics, such as predator-prey cycles, can 
have recurrent changes on effective population size (Nakamura 
et  al.,  2018), resulting in cyclical changes of genetic drift. Last, ef-
fective population sizes can be small during the initial stages of some 
forms of speciation, and these smaller population sizes can increase 
genetic drift (Coyne & Orr, 2004; McPeek, 2017).

4.4 | Effects of community processes on mutation

Mutation rate is defined as the probability of base changes per nu-
cleotide per meiotic event. The total input of mutations in a popula-
tion depends on mutation rate and effective population size (Lanfear 
et al., 2014; Lynch, 2010). Any community process that changes a 
species’ effective population size can also influence the total num-
ber of mutations (but not rate). Dispersal can increase or decrease 
effective population size, if emigration rates are higher or lower 
than immigration rates (Clobert et al., 2012; McPeek & Holt, 1992). 
In the early stages of speciation, effective population sizes may be 
low due to the limited number of individuals that are compatible 
(Coyne & Orr, 2004). Ecological drift can stochastically reduce or 
increase effective population size of species within communities, 
which could then subsequently alter the mutation load within these 
populations. When species sorting decreases or increases popula-
tion sizes of particular species, it might also alter the absolute num-
ber of mutations in those populations. Selection by biotic factors, 
such as competition between species, can increase the population 
size of the stronger competitor, while decreasing the population 
size of the weaker competitor (Gause, 1934). Community processes 
not only can affect the number of mutations but can also affect 
their rate. For example, species interactions commonly induce 
stress, which is also known to alter mutation rates (Hoffmann & 
Hercus, 2000). Although this phenomenon has generally been ex-
plored in the context of abiotic stress (Foster, 2007), biotic interac-
tions such as predation or bacteriophage interactions are known to 
induce intense, prolonged stress in organisms and could thus result 
in elevated mutation rates.

5  | MULTI-WAY AND RECIPROC AL 
INTER AC TIONS BET WEEN E VOLUTIONARY 
AND COMMUNIT Y PROCESSES

The previous sections demonstrate evidence and potential for evo-
lution to influence community processes and vice versa. However, 
we expect that in natural communities, these evolutionary and com-
munity processes can interact in reciprocal ways, resulting in com-
plex eco-evolutionary feedbacks (Figure 1; Barraclough, 2015; De 
Meester et al., 2019; Low-Décarie et al., 2015; Rominger et al., 2016). 
Within a feedback, a community process (e.g. species sorting or dis-
persal of a new species) altering community diversity or composi-
tion can influence any of the evolutionary processes (e.g. selection 
in response to altered abundance of competitor species or genetic 
drift in response to arrival of predator species) with consequences 
for genetic diversity of the focal species which may in turn feed-
back on any of the community processes (e.g. evolution in response 
to altered selection may feedback on changing abundance of the 
competitor species captured by species sorting). Eco-evolutionary 
feedbacks can also arise when evolutionary processes (e.g. selec-
tion) alter traits (e.g. linked to competitive ability) that shape eco-
logical interactions (e.g. competition) within the community which 
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TA B L E  1   Overview of less explored directions (first column), potential hypotheses (second column), and how they can be experimentally 
tested (third column). Light green rows reflect questions concerning how evolutionary processes and genetic diversity influence community 
diversity and processes. White row reflects how ecology (here niche overlap between species) can influence evolutionary processes. Dark 
green rows reflect broader questions about interactions between evolutionary and community processes. This table does not test all 
possible ideas or interactions, but highlights a few that are interesting

Less explored directions Hypotheses How to test?

1. Does genetic drift 
affect community 
structure and dynamics?

We expect a stronger impact of genetic drift on 
community processes, when species on average 
have small population sizes with additional 
potential interactions from ecological drift. 
Genetic drift in just one species might have a 
strong effect if that species is a foundation or 
keystone species

Experimentally vary population sizes and genetic diversities 
of species to estimate effects of genetic drift on community 
structure via its interaction with each of the four community 
processes. This would result in, for example, measuring 
species abundances (species sorting), or extinction 
probability of species (ecological drift)

2. Does evolution by 
natural selection 
interact with ecological 
drift?

We expect hard selection to initially reduce 
community size and therefore increase the 
effect of ecological drift. This may lead to 
alternative community assembly trajectories 
linked to ecological drift, even though 
community sizes may increase again following 
adaptive evolution

Experimentally vary the level of hard selection in a multi-
species community to determine effects on ecological 
drift by measuring species abundances and the role of 
stochasticity in population dynamics

3. Does gene flow 
interact with ecological 
drift?

We expect moderate gene flow could increase 
population sizes by overcoming inbreeding and 
thus reducing ecological drift. High gene flow 
could depress absolute fitness by swamping 
local adaptation, causing population declines, 
reducing community size, and increasing 
ecological drift

Experimentally vary the level of gene flow in a multi-species 
community to determine effects on ecological drift by 
measuring species abundances and the role of stochasticity in 
population and community dynamics

4. To what extent does 
genetic diversity 
influence the 
interactions between 
evolutionary and 
community processes?

In communities varying in genetic and species 
diversity, we might expect different interactions 
between evolutionary and community 
processes. For example, in communities where 
species harbour low levels of genetic diversity, 
species sorting may be more important than 
evolution in structuring community dynamics

Experimentally vary the genetic diversity of species within the 
community and evaluate how this alters interactions between 
evolutionary and community processes. For example, to 
evaluate how genetic diversity affects the interaction 
strength of species sorting and selection, one would 
measure both trait evolution and species-environment trait 
correlations over time

5. To what extent does 
interspecific niche 
overlap affect the 
interaction between 
evolutionary and 
community processes?

In multi-species communities, we expect 
indirect and higher-order interactions among 
species to alter the strength and direction 
of feedbacks between evolutionary and 
community processes, resulting in different 
eco-evolutionary dynamics compared to 
those observed from two-species systems. 
For example, in communities with large niche 
overlap among species, we expect stronger 
interactions between selection and species 
sorting

Experimentally vary species diversity as well as niche overlap 
between species, and evaluate community dynamics and trait 
evolution along different selection gradients

6. How does spatial and 
temporal scale affect 
interactions between 
evolutionary and 
community processes?

We expect the importance of evolutionary and 
community processes and their interactions 
to depend on temporal and spatial scale (i.e. 
via connectivity of the system). For example, 
we expect speciation to be more important on 
larger temporal and spatial scales, and thus also 
in its interaction with evolutionary processes. 
We also predict that the effect of genetic 
diversity on community processes depends 
on whether species arrive simultaneously 
or in sequential order. Overall, one expects 
evolutionary processes to contribute more 
to community dynamics in more isolated and 
species-poor systems and over longer time 
periods

Experimentally vary inclusion of differently adapted species or 
populations of the same species or manipulate connectivity 
or the time between colonizations and gene flow and 
measure either genetic or species diversity as well as 
community dynamics and trait evolution
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then alter community processes (e.g. species sorting or dispersal 
via competition-colonization trade-off; Levins & Culver,  1971). 
Such a feedback has been shown by Lankau and Strauss (2007), 
in which the plant species Brassica nigra evolves its allelochemical 
compounds in response to interspecific competition, consequently 
altering the abundance of the competitor which then feeds back on 
B. nigra's expression of these allelochemical compounds. Thus, ob-
servations of eco-evolutionary feedbacks governed by interactions 
between evolutionary and community processes will most likely be 
through alterations in genetic and community properties as well 
as traits of species within the community. Moreover, a community 
process could feed back to further alter the evolutionary process 
that initially induced the change in the community process (e.g. se-
lection alters species sorting further altering selection) resulting in 
a closed eco-evolutionary feedback or on a different evolutionary 
process (e.g. selection alters species sorting that may result in alter-
ing the effect of genetic drift in particular species of the commu-
nity), resulting in a broad eco-evolutionary feedback (as defined in 
Hendry, 2017).

6  | FUTURE DIREC TIONS

6.1 | Evolutionary and community processes in 
existing frameworks

Existing eco-evolutionary frameworks often focus on a subset 
of interactions between fundamental processes. For example, 
character displacement focuses on natural selection and spe-
cies sorting (Slatkin,  1980). Community genetics evaluates how 
intraspecific genetic diversity affects community dynamics 
(Whitham et al., 2003). This genetic diversity is often the result 
of natural selection (Johnson & Agrawal, 2005), but it could also 
result from other evolutionary processes. The geographic mo-
saic theory of coevolution focuses on how ecological conditions 
create evolutionary versus coevolutionary patterns by integrat-
ing interspecific selection mosaics varying in space and time, 
and thus including colonization-extinction dynamics governed 
by dispersal and genetic drift, to produce variable evolutionary 
trajectories (Thompson,  1999, 2005). Evolving metacommunity 
aims to test the relative importance of local (species sorting 
and selection) versus regional (species dispersal and gene flow) 

ecological and evolutionary processes on community and meta-
community dynamics (Urban et  al.,  2008). Although the evolv-
ing metacommunity framework has generally focused on species 
sorting, selection and dispersal and gene flow, theoretical mod-
els of metacommunity dynamics have also begun to include pro-
cesses such as mutation and genetic and ecological drift (see e.g. 
Loeuille & Leibold,  2014; Vanoverbeke et  al.,  2016). Additional 
insights have come from extending community frameworks by 
including evolution (e.g. eco-evolutionary island biogeography) 
or extending evolutionary frameworks by including community 
dynamics (e.g. community rescue). For example, eco-evolutionary 
island biogeography extends classic island biogeography by in-
cluding local adaptation to understand the fauna and flora of is-
lands (Massol et  al.,  2017; Rosindell & Phillimore,  2011; Warren 
et  al.,  2020). Community rescue extends evolutionary rescue of 
a single species to a community in which evolutionary rescue of 
multiple species within the community is crucial for persistence 
of the community (Low-Décarie et al., 2015). In general, identify-
ing which interactions between community and evolutionary pro-
cesses are considered in existing frameworks provides a first step 
towards assessing which interactions are understudied. For exam-
ple, ecological neutral theory investigates the roles of dispersal, 
speciation and ecological drift (Hubbell,  2001, 2006), whereas 
evolutionary neutral theory focusses on evolutionary changes 
due to genetic drift and random neutral mutations (Kimura, 1983). 
However, no clear neutral theory for their joint effects has been 
developed that could answer how genetic and ecological drift in-
teract and how important they are for eco-evolutionary commu-
nity dynamics.

The incorporation of multiple, joint processes of evolutionary bi-
ology and community ecology into existing frameworks provides a 
way forward to reveal generalities about eco-evolutionary dynamics 
in multi-species communities and to formulate specific hypotheses 
(see Table  1 for an overview). Such an evaluation would highlight 
how similar or different eco-evolutionary community patterns can 
be depending on which processes are interacting. Detecting simi-
larities could involve comparing whether community (e.g. composi-
tion or community trait distribution) or genetic (e.g. composition or 
population trait distribution) properties at specific time points dif-
fer between sets of eco-evolutionary dynamics. Alternatively, one 
could also assess the characteristics of the temporal patterns of eco-
evolutionary dynamics, such as the rate of trait change for the entire 

Less explored directions Hypotheses How to test?

7. To what extent 
are legacy effects 
of evolutionary and 
community important?

For example, we expect that strong selection 
could reduce genetic diversity and thereby 
reduce future evolutionary responses to 
environmental change, which would in turn 
increase the relative importance of species 
sorting over evolution in future responses

First, experimentally vary the strength of a community or 
evolutionary process of interest (e.g. selection strength). 
Second, experimentally vary the timing of a second 
community or evolutionary process and evaluate community 
dynamics and trait evolution as a consequence of the first 
manipulation as a function of the timing of the second 
community or evolutionary process
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community, or whether different sets of eco-evolutionary dynamics 
converge or diverge in the community trait mean. Detailed charac-
terization of temporal dynamics can be found in Ryo et al. (2019). For 
eco-evolutionary community dynamics, one could quantify changes 
in the mean, variance or autocorrelation of the temporal dynamics 
of genes, traits or species and whether changes in these variables 
reflect, for example, constant, pulse or step changes (see Figure 2 
Ryo et  al.,  2019). Identifying if specific interactions between evo-
lutionary and community processes consistently result in particular 
characteristics of the eco-evolutionary community dynamic under 
study would enhance the predictability of eco-evolutionary dynam-
ics in multi-species settings. First steps could involve constructing 
theoretical models to test whether the inclusion or exclusion of par-
ticular interactions between evolutionary and community processes 
result in similar or divergent eco-evolutionary community dynamics. 
Constructing such theoretical models could also allow testing the 
sensitivity of interactions between evolutionary and community 
processes on eco-evolutionary community dynamics and identify 
those with the greatest impact.

6.2 | Detecting general patterns of interacting 
evolutionary and community processes

Our perspective highlighted several gaps in the research on interac-
tions among community and evolutionary processes. But are these 
interactions simply special cases in nature or simply understudied? 
The literature on these interactions is generally limited, and there-
fore we probably will not know about the generality or taxon speci-
ficity of responses until many more studies are performed. The 
importance of particular interactions is likely to vary among study 
systems based on their characteristics. For instance, ecological and 
genetic drift is likely more important in communities of many spe-
cies each with small population sizes versus a few species each with 
large population sizes (Table 1). In some cases, eco-evolutionary in-
teractions could produce legacy effects on consecutive community 
dynamics (Table 1). For example, a study by Grainger et al.  (2021) 
showed that Drosophila populations that varied in selection to inter-
specific competition differently responded to future environmental 
change. One future task will be to synthesize (e.g. via meta-analysis) 

F I G U R E  2   (a) Full-factorial design manipulating genetic and species diversity as used in Crawford and Rudgers (2012). From left to 
right, one, three or six genotypes per species are used. From top to bottom, one, three or six species are used. Leaf shapes represent 
different species used in the experiment, and colours represent the different genotypes within each species. (b–d) Experimental design in 
(a) combined with varying population and community size, varying selection environments [e.g. low (blue) and high (red) temperatures], and 
varying species dispersal and gene flow, respectively
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the relative importance of evolutionary and community interactions 
across a variety of species, ecosystems and regions, which can help 
focus future work on the most likely scenarios. Determining the rel-
ative importance of evolutionary and community processes could 
be facilitated by developing methods that quantify the relative con-
tributions of each process and their interactions. Such methods are 
increasingly used to partition effects of ecological and evolutionary 
processes to population, community and ecosystem change (Ellner 
et al., 2011; Govaert et al., 2016; Hairston Jr. et al., 2005). For ex-
ample, the Price equation (Price, 1970, 1972) partitions population 
trait change into a component reflecting selection and a compo-
nent reflecting transmission bias (including mutation). An exten-
sion of the Price equation has been used to partition community 
trait change into effects of species sorting, genotype sorting and 
within-genotypic trait change (Collins & Gardner,  2009; Govaert 
et al., 2016), and could be further extended to include species dis-
persal and gene flow. The development of such partitioning metrics 
and the accurate assessment of the contributions of each funda-
mental process to observed eco-evolutionary community dynamics 
can facilitate understanding when and where these interactions are 
important. Moreover, it will motivate theory and experiments that 
consider, if not incorporate, a wider diversity of interacting mecha-
nisms, weighted by their importance in real systems.

Other ways of detecting general patterns may involve de-
termining to what degree evolutionary and community pro-
cesses occur on similar time-scales, and how this influences 
eco-evolutionary community dynamics. When an evolutionary 
and community process occur on similar time-scales they might 
interact and affect community and evolutionary outcomes in sim-
ilar ways (Amarasekare, 2000; Urban et al., 2008). For example, 
the arrival of an adapted species versus the local adaptation of 
a resident species might generate the same trait distributions 
(De Meester et al., 2016; Urban et al., 2008). Yet, if the two pro-
cesses occur on very different time-scales, we might observe 
more complicated dynamics. For instance, if new species arrive 
slowly, a resident species might radiate into multiple species in the 
meantime, and that radiation might prescribe the rules for future 
species colonizations (Gillespie,  2004; Losos & Ricklefs,  2009). 
Speciation might often occur over longer time-scales than its 
analogue, mutation. Therefore, we might expect a divergence in 
the time-scales at which communities and populations generate 
novel in situ diversity. If ecological drift is much slower than ge-
netic drift, then genetic drift might dominate, but if they occur 
at similar time-scales, they might reinforce each other. Perhaps 
these examples could eventually inform a more general theory of 
eco-evolutionary community dynamics based on the relative pace 
of parallel processes. Ultimately, we need to pursue explorations 
that can generate a more integrative and predictive framework for 
evolutionary community ecology.

Similarly, one can explore how spatial scale and patchiness af-
fect joint evolutionary and community processes. Evolutionary and 
community processes are likely to vary in importance and inter-
action strength across a spatial continuum. For example, at more 

regional scales, gene flow or dispersal among nearby populations 
and communities might often interact with other evolutionary and 
community processes. However, across larger spatial scales, genetic 
and ecological diversity likely will be affected by the increasing 
importance of ecotypic divergence, hybridization and speciation. 
These processes can blur the gradient between evolution and ecol-
ogy, requiring a more careful consideration about the spatial and 
temporal scales over which certain evolutionary and community 
processes dominate. The degree to which populations and commu-
nities occur across discrete boundaries versus a continuum might 
also affect the strength of interactions among processes. For ex-
ample, ponds and forest fragments may have a clearer boundary to 
distinguish local versus regional properties compared to more open 
marine and grassland systems. In more open systems, it remains un-
known if eco-evolutionary dynamics experience abrupt transitions 
in their effects or vary more gradually.

6.3 | Moving towards more realistic settings

Most of our current understanding about multi-species eco-
evolutionary dynamics either comes from studies focusing on 
pairwise species interactions (Becks et  al.,  2012; Hillesland & 
Stahl, 2010; Yoshida et al., 2003) or from community responses 
to evolutionary change of a single species in the community 
(Pantel et  al.,  2015; Whitham et  al.,  2006), with the exception 
of a few bacterial studies (e.g. Fiegna et  al.,  2015; Lawrence 
et al., 2012). Using this knowledge to understand multi-species 
eco-evolutionary dynamics can be problematic because a meta-
analysis by Chamberlain et  al.  (2014) found that the magnitude 
and sign of species interactions often depends on the presence 
of other species. Theoretical models also demonstrate that the 
presence of a third species often alters the strength and direc-
tion of selection in two-species communities (de Mazancourt 
et  al.,  2008; Strauss et  al.,  2005; Vellend,  2008). Such indirect 
ecological effects can occur when genetic trait correlations in 
one species can alter evolution and abundances of other species 
in the community (terhorst et  al.,  2018). Indirect ecological ef-
fects may result in nonadditive selection (i.e. indirect ecologi-
cal effects alter the strength or direction of selection; Strauss 
et  al.,  2005). Testing for nonadditive selection can be done by 
estimating selection gradients for each species pair and as-
sessing whether the sum of these selection gradients equals 
the resulting selection gradient when all species are present 
together (terHorst et  al.,  2015). We thus expect multi-species 
eco-evolutionary dynamics to differ qualitatively from pairwise 
species eco-evolutionary dynamics (Friman et al., 2016), and this 
divergence might be reinforced by alterations to the strength and 
direction of interactions between community and evolutionary 
processes in multi-species communities.

Future studies should incorporate experimental designs 
that explicitly consider a gradient from two to multiple spe-
cies. We encourage applying experimental designs pioneered 
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by Cook-Patton et  al.  (2011) and Crawford and Rudgers (2012), 
which vary genetic and species diversity simultaneously. Most 
studies use an equal number of species and genotypes. However, 
it would be important to assess whether equal species and ge-
netic diversity is common among natural systems, or whether one 
or the other is larger. Previous studies have found both positive 
and negative relations between species and genetic diversity de-
pending on patch size and connectivity as well as species inter-
actions (Lamy et al., 2017). We suspect that genetic and species 
diversity often diverge substantially in either direction depending 
on the species and system.

6.4 | Integrating interactions between 
evolutionary and community processes into 
experimental designs

To quantify eco-evolutionary dynamics, one commonly quantifies 
the ‘evo-to-eco' pathway (i.e. how evolution alters ecological dy-
namics; Pathway 1) or the ‘eco-to-evo’ pathway (i.e. how ecology 

alters evolutionary dynamics; Pathway 2), resulting in a natural di-
vision of experiments related to these two pathways (Figure  S1). 
Approaches such as transplanting entire communities, or perform-
ing common gardens on all or most species of the community are 
promising tools to determine the extent to which evolutionary and 
community processes interact to determine community and (co)
evolutionary responses (De Meester et  al.,  2019). We detail com-
mon experimental practices to assess eco-evolutionary dynamics 
in Supporting Information and here discuss experimental designs 
that allow testing interactions between evolutionary and commu-
nity processes. Space-for-time substitutions could be used in cases 
where evolutionary and community processes are difficult to ma-
nipulate. For example, one of the best examples of the intersection 
of ecological speciation and dispersal across space and time comes 
from phylogenetic reconstructions of ecotypic variation in spiders 
across the Hawaiian islands (Gillespie, 2004).

Beginning with experiments that manipulate genetic and 
community diversity (Figure  2a), we propose manipulations of 
the strength and direction of fundamental processes to increase 
our mechanistic understanding about their interactions. The 

F I G U R E  3   Hypothetical experimental design to test for the interaction between species sorting and selection. (i) Exposing initially similar 
communities to different abiotic selection environments would account for different strength and direction of selection (e.g. cold, ambient 
and warm temperature indicated by blue, white and red colored circle) and for interspecific competition determining species sorting. (ii) To 
prevent evolution in response to interspecific competition, one would replace individuals from (i) with individuals that did not experience 
interspecific competition. (iii) To prevent evolution in response to the abiotic selection environment, one would replace individuals in (i) 
with individuals that did not experience the abiotic selection. (iv) To prevent evolution in response to interspecific competition and abiotic 
selection, one would replace individuals in (i) with individuals from the ambient abiotic environment that did not experience interspecific 
competition
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Hypothetical experimental design to unravel the 
eco-evo feedback between selection and species sorting
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extent of such manipulation will also depend on natural history, 
local ecology and evolutionary history of the studied system. 
Manipulation of fundamental processes can be achieved for each 
analogous evolutionary and community process (e.g. by varying 
selection and species sorting simultaneously) or for multiple in-
teractions between evolutionary and community processes (e.g. 
varying the interaction of selection and species sorting with ge-
netic and ecological drift). For example, the strength of selection 
could be manipulated by using more stressful environments (e.g. 
high pollution or extreme temperatures). The direction of se-
lection could be manipulated by using different selection envi-
ronments which favour opposite traits (e.g. small vs. large body 
size). The response to selection can be manipulated by altering 
genetic diversity (evolution) or trait diversity among species (spe-
cies sorting). Alternatively, one could manipulate an evolutionary 
process without manipulating its community analogue (e.g. vary-
ing genetic responses to selection but not responses via species 
sorting) or by manipulating interactions between evolutionary 
and community processes separately (e.g. varying the interaction 
between selection and ecological drift but not between species 
sorting and genetic drift).

We outline three experimental designs that can reveal the op-
eration of specific evolutionary and community processes and that 
incorporate some of the underexplored interactions between evo-
lutionary and community processes. First, manipulating community 
and population sizes from small to large sizes (see experimental de-
sign of Gilbert & Levine, 2017) in combination with manipulations 
of genetic and species diversity would alter the strength of ecolog-
ical and genetic drift and test how these processes jointly influence 
eco-evolutionary community dynamics (Figure 2b). Moreover, vary-
ing community and population sizes in combination with different 
abiotic selection environments may reveal the eco-evolutionary in-
teractions between selection, species sorting and genetic and eco-
logical drift.

Second, evaluating the full-factorial design of genetic and com-
munity diversity in different abiotic environments such as varying 
temperature or nutrient availability would test alternative scenarios 
that vary in the strength and direction of selection (Figure 2c). The 
resulting shifts in trait values could then feedback to alter species 
sorting. Differences in the resulting eco-evolutionary community 
dynamics would then be the result of differing eco-evolutionary in-
teractions between species sorting and selection. To decouple this 
feedback, one could perform three additional experiments that (a) 
prevent evolution in response to interspecific competition, (b) pre-
vent evolution in response to the abiotic environment and (c) pre-
vent evolution in response to both interspecific competition and the 
abiotic environment (Figure 3). Preventing evolution to interspecific 
competition can be done by replacing individuals of each species by 
individuals experiencing the abiotic selection environment, but not 
the interspecific competition at regular time points throughout the 
experiment (see e.g. Hart et al., 2019). Preventing evolution in re-
sponse to the abiotic selection environment, but not interspecific 

competition, can be done by replacing individuals of each species by 
individuals from a substitute community in the control abiotic envi-
ronment (Figure 3). Last, substituting individuals in the absence of 
both interspecific competition and abiotic selection would decouple 
the feedback between species sorting and selection. In the latter 
case, one could also substitute individuals from the ancestral popu-
lation for each species.

Third, manually dispersing individuals or manipulating the 
connectivity of experimental units in combination with varying 
genetic and species diversity can test for interactions between dis-
persal and gene flow with species sorting (Figure 2d). Varying the 
effects of dispersal and gene flow independently is more challeng-
ing. However, one could imagine experiments where individuals 
are added with the same genetic structure as the recipient popula-
tion or with a different genetic structure to contrast the effect of 
dispersal with gene flow. This could be accomplished by sourcing 
immigrants from populations that differ due to divergent selection. 
Alternatively, the effects of the dispersal of a new species might be 
contrasted against gene flow among populations by comparing the 
effects of species additions versus the immigration of differently 
adapted individuals.

7  | CONCLUSION

Overall, community ecologists and evolutionary biologists are in-
terested in the same thing: understanding and predicting temporal 
and spatial variation in biological diversity based on fundamental 
processes. Although they might focus on understanding biologi-
cal diversity at different levels (species vs. genetic), emerging work 
indicates that these issues are often interdependent. Therefore, 
predicting how either populations and communities respond to envi-
ronmental changes will often require understanding how ecological 
and evolutionary processes interact in multi-species communities. 
Integrating community ecology and evolution will require a deeper 
understanding and appreciation for the differences and similarities 
among biological disciplines. Also, disentangling these effects will 
often require large, collaborative experiments that separate interac-
tive elements in natural systems and a common language between 
evolutionary biologists and community ecologists. Such a shared 
language will facilitate collaborations, and promote the integra-
tion of currently existing frameworks that differ in their roots, but 
often share the same or analogous processes. Here we emphasize 
that such an integration can be achieved by focusing on interactions 
among four basic and parallel processes that structure both commu-
nity ecology and evolution.
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