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The role of stressors in altering eco-evolutionary dynamics
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1 INTRODUCTION

introduced into the Bahamas, their prey (the brown anoles, Anolis

sagrei) fled into the trees. This response contributed to rapid se-

When adaptive evolution of ecologically important traits is rapid,
for example, occurring within just a few generations (e.g., Grant &
Grant, 2002), evolutionary change can have an impact on ecological
change in the same species or in interacting species (Charlesworth,
1971; Pimentel, 1968). For example, rapid evolution of prey defence
or resistance has altered the ecological dynamics in several experi-
mental plankton studies (Frickel, Feulner, Karakoc, & Becks, 2018;
Frickel, Sieber, & Becks, 2016; Yoshida, Jones, Ellner, Fussmann, &
Hairston, 2003). Guppies (Poecilia reticulata) rapidly evolve differ-
ent life-history strategies under different levels of predation, fur-
ther affecting interactions with their predators (Post & Palkovacs,
2009; Reznick, 1982) and whole-ecosystem processes (Bassar et

al., 2010). When curly-tailed lizards (Leiocephalus carinatus) were

lection for longer limbs in the brown lizards and to an increase in
their population size (Steinberg et al., 2014). These and other studies
underline the importance of using an eco-evolutionary perspective
for understanding the dynamics of populations and species inter-
actions (Andrade-Dominguez, Salazar, Del Carmen Vargas-Lagunas,
Kolter, & Encarnacion, 2014; Brunner, Anaya-Rojas, Matthews, &
Eizaguirre, 2017; Grant & Grant, 2002; Matthews, Aebischer, Sullam,
Lundsgaard-Hansen, & Seehausen, 2016).

Abiotic stress can affect eco-evolutionary dynamics in a vari-
ety of ways, by altering the strength of selection, the response to
selection for ecologically relevant traits and/or by directly altering
the population dynamics, which in turn feeds back onto trait evo-

lution. An increased understanding of the effects of abiotic stress
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on eco-evolutionary dynamics will be important for our ability to
preserve species, communities and ecosystem functions. However,
to the best of our knowledge, there are only very few studies to
date that have directly focused on these effects (see Alberti, 2015;
Hendry, 2017, Hiltunen et al., 2018). In the following, we will use
thought experiments and conceptual models, complementing them
with relevant data whenever possible to highlight potential ecolog-
ical and genetic conditions that favour or disfavour, or change the
qualitative outcome of eco-evolutionary dynamics (see contribu-
tions to the special issue by Hendry and De Meester). We focus on
abiotic stressors, defined as abiotic factors that lead to a sharp re-
duction in population mean fitness (Alberto et al., 2013; Macnair,
1997).

We aim to develop general predictions for the link between evo-
lutionary and ecological change in the presence and absence of an
abiotic stressor. We focus on predator-prey interactions as an ex-
ample, as these are commonplace in nature and have provided many
examples of eco-evolutionary dynamics involving, for example,
theoretical models (Abrams & Matsuda, 1997; Delong et al., 2016;
Delong & Gibert, 2016; Huang, Traulsen, Werner, Hiltunen, & Becks,
2017; Jones & Ellner, 2007), bacterium-protozoon systems (Hiltunen
& Becks, 2014; Hiltunen, Kaitala, Laakso, & Becks, 2017), alga-roti-
fer systems (Hairston, Ellner, Geber, Yoshida, & Fox, 2005; Jones,
Ferriére, & Bronstein, 2009; Yoshida et al., 2003), fish-fish predation
(Bassar et al., 2010; Reznick, 1982; Travis et al., 2014) or fish-zoo-
plankton interactions (Post & Palkovacs, 2009; Walsh & Post, 2011).
We consider different scenarios, where the prey population can
evolve antipredatory defence with or without costs (trade-offs), as
well as resistance to the abiotic stressor. For the sake of simplicity,
we assume that the predator does not evolve a counter-adaptation
to the prey's defence or in response the abiotic stressor. Specifically,
we will provide examples of how abiotic stress can alter antipredator
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defence evolution for the prey (i.e., the pace of evolution and fitness
effects) and thus impact on the ecological dynamics of predator and
prey. Furthermore, we compare eco-evolutionary dynamics in the
absence versus the presence of the abiotic stressor. We explore the
consequences of the stressor on standing genetic variation in the
prey, and how the effect of stress on eco-evolutionary dynamics de-
pends on fitness trade-offs, mutation rates and gene flow. Beyond
the hypothetical predator-prey system, the concepts we develop
have broader applications for other types of species interactions, for

example, host-parasite interactions, competition or mutualism.

11 Eco-evolutionary dynamics in a predator-
prey system

In a classical predator-prey system without evolution (upper panels
in Figure 1), models suggest three qualitatively different outcomes:
extinctions, steady-state dynamics or cycles with a characteristic
quarter-phase lag between the changes in prey and predator popu-
lation sizes (Barbosa & Castellanos, 2005; Hornfeldt, 1978; Krebs et
al., 1995; Utida, 1957; Velzen & Gaedke, 2017). All three possibili-
ties have been observed in field and experimental data (e.g., Jones &
Ellner, 2007; Yoshida et al., 2003).

The population dynamics of predator and prey might be altered
if adaptive prey evolution reduces predator consumption. The prey
might be rescued from extinction and be able to coexist with the
predator (Gomulkiewicz & Holt, 1995; Jones, 2008), either in a stable
equilibrium or via cyclic dynamics (Figure 1, scenario (a)). With pred-
ator and prey already in a steady state, prey evolution might lead to
anincrease in the prey and a decrease in the predator population size
(Figure 1, scenario (b)). Alternatively, when the defence incurs a cost
of reduced prey population growth, prey densities might remain sim-
ilar, but the predator population would still decline, or predator-prey
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FIGURE 1 Ecological dynamics (top) and eco-evolutionary dynamics (bottom) in a hypothetical predator-prey system (prey = green,
predator = blue). Scenario (a) describes an evolutionary rescue scenario where the prey will become extinct (followed by the predator),
without the evolution of an antipredator defence trait in the prey population (arrow). In scenario (b), the prey defence evolution leads

to higher prey population but lower predator population sizes. In scenario (c), prey evolution without maintained polymorphism leads

to dampening the amplitude of quarter-phase cycles. For scenario (d), we assume that the prey defence arises at the cost of reduced
competitiveness and the prey population maintains a polymorphism of defended and undefended individuals. This polymorphism can lead to

eco-evolutionary feedback dynamics



cycles might be stabilized through prey evolution where the de-
fended prey replaces the undefended over time (Figure 1, scenario
(c), Becks, Ellner, Jones, & Hairston, 2010; Ehrlich, Becks, & Gaedke,
2017; Jones & Ellner, 2004, 2007, Yoshida et al., 2003).

A trade-off between defence and growth is also important in
the fourth case, where predator-prey cycles change from a quarter-
phase lag to antiphase cycles; that is, predator densities are highest
when prey densities are lowest and vice versa (Figure 1, scenario (d))
(Abrams & Matsuda, 1997; Jones & Ellner, 2004, 2007; Yoshida et al.,
2003). Antiphase cycles occur when the defence is very costly but
effective against consumption by the predator, allowing the main-
tenance of a polymorphism within the prey population (Becks et al.,
2010; Kasada, Yamamichi, & Yoshida, 2014). Low predator densities
select for the competitive and less defended prey type, whereas high
predator densities lead to selection for the defended but less com-
petitive prey type (ecology-to-evolution link). Conversely, predator
density decreases when defended prey is abundant and increases
when undefended prey is at high densities (evolution-to-ecology
link). These ecological and evolutionary changes can occur contin-
uously over long timescales, creating an ongoing link from ecology
to evolution and back, called an eco-evolutionary feedback loop (as
defined in Post & Palkovacs, 2009). These feedback dynamics are
different from the other scenarios described above, as there is a con-
tinuous feedback between the evolutionary and ecological change.
In contrast, the interaction between the evolutionary and ecological
dynamics is short or transient for stabilizing dynamics or evolution-
ary rescue. Besides evolutionary rescue, antiphase cycles are the
only type of eco-evolutionary dynamics that has been repeatedly
demonstrated to date (Becks et al., 2010; Hiltunen & Becks, 2014;
Turchin, 2003a, 2003b; Velzen & Gaedke, 2017; Yamamichi & Eliner,
2016; Yoshida et al., 2003). Understanding the patterns of popula-
tion dynamics is thus one of the most promising ways to study the
factors affecting the evolution-to-ecology link. In the following, we
will discuss cases where this link between evolutionary change in the
prey and predator-prey dynamics is broken (i.e., evolutionary change
comes to a halt) or altered (i.e., the pace of evolution evolutionary
change is altered and thus its effect ecological changes) due to the
addition of an abiotic stressor leading to quantitatively or qualita-

tively different eco-evolutionary dynamics.

1.2  Reduction in standing genetic variation

Changes in the standing genetic variation (i.e., changes in the pres-
ence of alternative forms of a gene at a given locus in a population
(Barrett & Schluter, 2008)) can influence population dynamics when
frequency change in phenotypic traits affect demographic rates.
Experimental and theoretical evidence has shown that the amount
of genetic variation can affect the link of rapid evolution to popula-
tion dynamics (Becks et al., 2010; Cortez, 2017; Steiner & Masse,
2013), with increasing additive genetic variation leading to a higher
probability of altering the population dynamics. Thus, factors or pro-
cesses that affect standing genetic variation can have a substantial

impact on the evolution-to-ecology link.
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The introduction of an abiotic stressor to the predator-prey sys-
tem (Figure 1) can severely decrease the effective population size
of the prey. The average amount of standing genetic variation in
the prey population is expected to decline with a rate that depends
on the effective population size (Hill, 1972; Kimura, 1983; Wright,
1931, 1968). Also, a reduction in effective population size will also
decrease the influx of new mutations in the populations (Raynes &
Sniegowski, 2014). Thus, we would expect the prey population to re-
spond less efficiently to selection for antipredator defence after the
introduction of an abiotic stressor with consequences for the link
from evolution to ecology (Figure 1). With the reduction in genetic
variation, defence evolution will be slow and, depending on circum-
stances, evolutionary rescue may fail (Scenario (a) in Figure 1); both
populations may remain at low densities (Scenario (b) in Figure 1),
at steady state (Scenario (c) in Figure 1); or antiphase cycles might
be replaced by classic quarter-phase shift as the polymorphism for
defence and competitiveness is lost (Scenario (d) in Figure 1).

These examples show that an abiotic stressor can alter the link
from evolution to ecology through slowing down evolution. While
the role of small and declining population sizes has been studied in
other fields, it is rarely considered in studies of eco-evolutionary dy-
namics outside the context of evolutionary rescue [see contribution
to the special issue by (Govaert et al., 2019)]. Studies of the same
species in different environments might show how stress-induced
changes in standing genetic variation influence the likelihood and
timing of evolutionary rescue. For example, the speed of evolu-
tionary rescue in experimental populations of the red flour beetle
(Tribolium castaneum) increased with the mismatch between the
mean phenotype of the population and its environment (Stewart
et al., 2017). This study also showed that small population sizes re-
sulted in lower standing genetic variation, due to inbreeding and/
or genetic drift. Similar effects of population size have been shown
in mathematical models (Gomulkiewicz & Houle, 2009; Uecker &
Hermisson, 2016; Yamamichi & Ellner, 2016) and experiments (Bell
& Gonzalez, 2009; Cameron, Plaistow, Mugabo, Piertney, & Benton,
2014; Gonzalez & Bell, 2012; Low-Décarie et al., 2015).

In contrast to single-species studies, only a few studies have
compared the eco-evolutionary dynamics of species interactions in
different environments. Such studies allow testing for the important
interaction between population size and standing genetic variation
and its role in shaping the evolution-to-ecology link. In an experi-
mental evolution study using a bacterial prey population, Hiltunen
and co-authors (Hiltunen, Ayan, & Becks, 2015) showed that evo-
lution of an antipredatory defence was significantly delayed in the
presence of reduced resources or of an abiotic stressor (salt) affect-
ing only the predator, resulting in different predator-prey dynam-
ics. How standing genetic variation was altered, was however not
tested. Other examples include studies focusing on host-parasite
interactions in different resource environments (Gémez et al., 2015;
Harrison, 1994; Lopez Pascua et al., 2014; Lopez-Pascua & Buckling,
2008) or in the presence of antimicrobial substances (Coulter,
McLean, Rohde, & Aron, 2014; Escobar-Paramo, Gougat-Barbera,
& Hochberg, 2012; Knezevic, Curcin, Aleksic, Petrusic, & Vlaski,
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2013). While these studies show effects of environmental stress
on the pace of host-parasite co-evolution, they do not examine the
link from evolution to ecology (but see Cairns, Frickel, Jalasvuori,
Hiltunen, & Becks, 2017). Future studies on the role of abiotic stress-
ors in eco-evolutionary dynamics should thus follow and contrast
the genetic variation of interacting populations in the presence and
absence of stressors, as well as complement data on population sizes
with data on trait and fitness changes.

1.3  Increase in genetic variation

Genetic variation within both randomly mating and asexual popu-
lations is generally increased by mutation and dispersal, and these
processes can thus drive adaptive evolution by introducing novel
and adaptive alleles. Alternatively, if the introduced alleles or geno-
types are maladaptive, this would limit adaptive evolution and even-
tually lead to breaking the evolution-to-ecology link.

The general relationship between DNA mutation rates and

rates of adaptive evolution is still unclear (Lynch, 2010), as the

Fitness in

mutations fuel sequences with the variability that is essential for
adaptive evolution, while at the same time most mutations have
a negative impact/are deleterious (Rainey, 1999; Sniegowski,
Gerrish, & Lenski, 1997). The presence of an abiotic stressor can
have a direct impact on mutation rates, beyond its effect on pop-
ulation sizes discussed above. Mutation rates could be elevated
under stressful conditions, leading potentially to the loss of func-
tion and eventually to the extinction of populations (Bull, Sanjuan,
& Wilke, 2007; Chen & Shakhnovich, 2009; Martin & Gandon,
2010). Under these circumstances, a prey population might be-
come extinct or exhibit quarter-lag phase cycles without any evo-
lution of antipredator defence (Figure 1). Other studies, however,
showed that the presence of an abiotic stressor favours bacteria
with an elevated mutation rate, because they generate adaptive
mutations more rapidly and can exploit the resources of their en-
vironment more efficiently (Giraud et al., 2001; Oliver & Mena,
2010). The rapid evolution of antipredatory defences could lead
under these conditions to fast evolutionary rescue or a switch to

antiphase cyclesin both predator and prey when defence evolution

Fitness in Population dynamics in

patch 1 patch 2 Patch 2
@ ®) migration << selection
w,, w, 1YY Y
2]
C
Ke]
o migration >= selection
2
(e}
o
W2_1 W272
Phenotype Time
© @ migration << selection
W, W, //\\//\
2] v
c
Re]
© migration >= selection
2
(e}
S /\ /\
W, w, / \/ \_/
Phenotype Time
Abiotic stress Antipredator Predator Pre
resistance defence Y
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(anitipredator defence with a cost of reduced competitiveness, abiotic stress resistance) are under stabilizing selection for different optima
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2 no abiotic stressor. (b) Antipredator defence is costly, and patch 2 harbours a polymorphism of defended and undefended prey, leading to
antiphase cycles. With low migration rates and thus gene flow from patch 1 to patch 2 (i.e., migration < selection), little or no effect on the
population dynamics is expected, and thus, the link between evolution and ecology is not altered. When migration is strong compared to
selection (migration = selection), the polymorphism in the two patches is lost (gene swamping by the undefended type), and the population
dynamics will no longer be driven by defence evolution (antiphase cycles vanish). (c) Fitness is maximized in the local patch (W , ; and W

,» » > 0) and fitness in the foreign patch is low (W ; ,and W, ; < 1). (d) We expect little or no effect on the eco-evolutionary dy_namics.
Vertical grey lines in a and c represent the fitness E)ptima, and horizontal lines mark the fitness in the respective environments



is costly. The role of mutation rates and mutation supply in eco-
evolutionary dynamics is still unclear, but it should be of high rel-
evance for mutation-limited systems, populations that reproduce
mainly asexually and systems with low standing genetic variation.

Gene flow occurs when gametes or individuals migrate or
disperse from one population to another. Spatial structure and
migration/dispersal have been shown to play a large role for eco-
evolutionary dynamics, for example, in meta-communities (Hanski
& Saccheri, 2006; Jousimo et al., 2014), or in the contexts of local
adaptation (Reznick, Butler, & Rodd, 2001) and invasion (Fronhofer
& Altermatt, 2015). The effect of gene flow for eco-evolutionary dy-
namics depends on the phenotypic and fitness differences between
the habitats as well as on how large selection is compared to mi-
gration (Figure 2). In the case where the fitness of locally adapted
individuals is very low in the other patch (Figure 2a), with migration
between the two patches, maladapted genotypes will be introduced
from one patch into the other. When migration is sufficiently small
compared to selection, there will be little or no effect on eco-evo-
lutionary dynamics in patch 2. With high gene flow, a large fraction
of the prey population is maladapted, moving the population in a
direction opposite to selection in the patch. Thus, local adaptation

No abiotic stress
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will be lost quickly, and the evolution-to-ecology link will be broken
(Figure 2b).

It is also possible that the fitness of locally adapted populations
is greater than zero in the other environment but still smaller than
in their own environment (Figure 2c). Independently of whether mi-
gration is small or large compared to selection, we expect little or no
change in the predator-prey dynamics, since the level of defence will
on average still be high and the eco-evolutionary feedback dynamics
are thus maintained (Figure 2d). This will change when we make dif-
ferent assumptions about local adaptation with respect to the traits
involved and their trade-offs. When local adaptation to the stressor
confers at the same time some level of defence against the predator
(e.g., through positive pleiotropic effects of a mutation, see below),
successful invasion of individuals from patch 1 would be possible.
Depending on the trait-fitness relationship in the specific system,
the invader will out-compete the defended prey, the undefended
prey or both, which will lead to a change in the population dynamics
(see figure 4 in Ehrlich et al., 2017).

These scenarios show that local adaptation and gene flow can
have consequences for eco-evolutionary dynamics when popula-
tions are locally adapted to an abiotic stressor or interact with other
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FIGURE 3 The effect of an abiotic stressor on the eco-evolutionary dynamics in the presence of a defence-growth trade-off for the prey
in a predator-prey system (Figure 1, scenario (c)). (a) With a strong trade-off within the prey population, defended and undefended prey
types can coexist with the predator and show characteristic antiphase cycling. (b) The same genotypes are assumed to be present in the
prey population but with an additional abiotic stressor, which lowers the growth rates of these prey types in such a way that the realized net
growth rate of the defended prey is zero or below, and hence, only undefended prey and the predator will be present, and we find classical
predator-prey cycles. (c) When the realized growth rates are affected in such a way that the undefended type has a growth rate very close
to zero, we expect to find eco-evolutionary dynamics, but the increase in the defended prey will slow down and cycles will be longer
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species. Based on previous work on local adaptation and gene flow
(Brockhurst, Buckling, Poullain, & Hochberg, 2007; Lenormand,
Roze, & Rousset, 2009; Lion & Gandon, 2015; Morgan, Gandon, &
Buckling, 2005), prediction for eco-evolutionary feedback dynamics
will depend on the exact mechanism of local adaptation (pleiotropic
effects and trade-offs), and on the timing of invasion (Yamamichi,
Yoshida, & Sasaki, 2014), the predictions for the eco-evolutionary
dynamics will change.

1.3.1 Trade-Off

Trade-offs between different traits are important for the mainte-
nance of trait polymorphism within populations and are a key driver
for eco-evolutionary dynamics. They can be the result of genetic, en-
ergetic, or engineering constraints (for the former, see the discussion
below). Important examples are trade-offs between anti-consumer
traits, for example, defence against a predator or resistance against
a pathogen and traits involved in reproduction or competitiveness.
The role of trade-offs for eco-evolutionary dynamics varies, how-
ever, with the trait range or variance (Becks et al., 2010; E. |. Jones et
al., 2009) and the costs of the defence (Ehrlich et al., 2017; Huang et
al., 2017; Yoshida et al., 2007). It can also change in the presence of an
abiotic stressor (Figure 3). Consider the example in Figure 3, where
defended prey has lower growth rate than undefended prey due to
costs. In the simplest case, a stressor causes a decrease in growth
rate of the same magnitude for both types of prey. If the stress is suf-
ficiently strong, the growth rate of the defended prey might become
negative leading to extinction of this phenotype (Figure 3b). As a
consequence, the link between evolution and ecology will be altered
and the populations will return to classical predator-prey cycles with
the undefended prey only (i.e., the polymorphism in the prey is not
maintained, and there is no eco-evolutionary feedback). When the
reduction in fitness is less strong and the polymorphism in the prey
population is maintained, the slower growth rates of the defended
prey can lead to slower cycles, since the level of defence is the same
as without the stressor, but the defence becomes costlier (Figure 3c).

Testing the prediction experimentally that a stressor can alter
the role of the trade-off and thus whether we observe eco-evolu-
tionary dynamics requires a priori information on the trade-off and
its strength. Considering the increasing evidence for the role of
trade-offs in eco-evolutionary dynamics, experimental approaches
that allow the manipulation of the strength of the trade-off in prey
populations through manipulation of the diversity within a popula-
tion (Kasada et al., 2014; Meyer, Ellner, Hairston, Jones, & Yoshida,
2006), it is possible to test how the strength of the trade-off in com-
bination with different levels of an abiotic stressor can determine
the potential for, the details of, the eco-evolutionary dynamics.

These approaches should also be extended to larger communities.

1.3.2 Other mechanisms

In addition to the factors discussed above, the genetic architec-
ture of selected and correlated traits can influence the rate of

adaptation and thus have a potential to affect the evolution-to-ecol-
ogy link. In particular, pleiotropy between different traits (Agrawal
& Stinchcombe, 2009) and epistatic interactions among mutations
(Chou, Chiu, Delaney, Segré, & Marx, 2011; Cooper & Lenski, 2000;
Khan, Dinh, Schneider, Lenski, & Cooper, 2011; MaclLean, Hall,
Perron, & Buckling, 2010) can slow down or accelerate adaptive
evolution. In the case of epistasis, the fitness effect of a mutation
or an allele depends on the genetic environment in which it finds it-
self (Breen, Kemena, Vlasov, Notredame, & Kondrashov, 2012; Elena
& Lenski, 1997; Kouyos, Silander, & Bonhoeffer, 2007; Sackman &
Rokyta, 2018). Pleiotropy between two traits is positive when alleles
that lead one trait closer to the optimum do the same for the second
trait and negative in the opposite case. Antagonistic pleiotropy (e.g.,
between higher yield and reduced herbivore resistance (Rosenthal &
Dirzo, 1997), or between defence and competitiveness) limits evo-
lutionary changes because it reduces the adaptive response of an
organism (Orr, 2000; Welch & Waxman, 2008). It can thus disfavour
the evolution-to-ecology link in the presence of an abiotic stressor
when the stressor for example intensifies metabolic costs of the de-
fence, leading to lower predator and prey densities or a shift from
cycling to steady-state dynamics.

Special cases of eco-evolutionary dynamics are cryptic cycling,
where the total population size of the prey is constant but the pro-
portions of the two prey types (defended and undefended) as well
as the predator density cycle over time (Yoshida et al., 2007), and
ecological pleiotropy where a trait change has more than one func-
tional effect on an ecological process and suppresses or enhances
ecological changes (DelLong, 2017; DelLong, Hanley, & Vasseur,
2014). Ecological pleiotropy and cryptic dynamics are of special in-
terest, as one could conclude that there is no interaction between
evolution and ecology. The presence of an abiotic stressor could
change this, when the stressor influences the functional effects
of a trait in a way that do not suppress eco-evolutionary feed-
back. Another potential effect of adaptation to the stressor is an
increase in the preys’ growth rate, which can affect the ecological
dynamics, for example, leading to a shift from steady state to cyclic
dynamics.

2 CONCLUSION

In this paper, we have presented simplified scenarios where we
hypothesize that the presence of an abiotic stressor alters the link
between ecological and evolutionary dynamics in a predator-prey
system. For almost all the discussed scenarios, we identified condi-
tions where predictions for the eco-evolutionary dynamics based on
a stressor-free environment were not valid in the presence of the
stressor (Table 1). This includes cases where the evolution-to-ecol-
ogy link is broken, that is, no evolutionary rescue occurs, where evo-
lutionary change is significantly slowed down or where the stressor
has only a small effect on the eco-evolutionary dynamics. Thus, phe-
notypes driving eco-evolutionary dynamics and the genomic basis

of phenotypes with a large impact on population dynamics can be
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expected to be highly dependent on the environment. This insight
is not novel, but it has consequences for the interpretation of the
lack of evidence for eco-evolutionary dynamics and the relative con-
tributions of ecological and evolutionary change to population dy-
namics, as well as for experimental design. The scenarios discussed
here do not form a comprehensive list of potential mechanisms, and
we have discussed only the simple case of a predator-prey system.
They are, however, general enough to warrant a careful evaluation of
eco-evolutionary dynamics in systems with more than one selective

agent present at a time.
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