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Abstract Zooplankton plays a pivotal role in len-
tic water bodies, linking planktonic primary produc-
ers to higher trophic levels and being a cornerstone
of the planktonic food web of ponds and lakes.
Because of its ease of culture, large size, rich ecol-
ogy, abundance in northern temperate lakes where
limnology is rooted, and the ability to work with
clones, Daphnia has, in the last centuries grown to
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become a key model system in ecology, evolution,
and ecotoxicology. Consequently, a vast majority of
freshwater zooplankton ecology focuses on the role
of Daphnia. While generating essential insights, this
has also deviated attention from the broad ecologi-
cal impact of other zooplankton. Here, we emphasize
how other zooplankton taxa have an important impact
in nature - often in qualitatively different ways than
Daphnia. We illustrate this point by focusing on two
key zooplankton functions (herbivory and stoichiom-
etry) and suggest research to capitalize on the success
story of mechanistic ecological, eco-evolutionary,
and genomic Daphnia work to develop a richer set of
model organisms. We currently have the tools to do so
and integrating mechanistic insights in multispecies
settings would foster a better understanding of the
rich diversity and ecology of freshwater zooplankton.

Keywords Plankton ecology - Model species
Mechanistic understanding - Zooplankton -
Functional traits

Introduction

Freshwater metazoan zooplankton (hereafter zoo-
plankton) including crustacean zooplankton such as
copepods, cladocerans, and rotifers play an important
ecological role in the food web of standing waters
(Sterner, 2009). Being crucial prey for (young) fish
and key grazers of plankton algae and cyanobacteria,
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zooplankton significantly contributes to the function-
ing of ponds and lakes, and to important supporting
and regulating ecosystem services such as the cycling
of nutrients, food provisioning to fisheries, mainte-
nance of water quality and transparency, and control
of harmful algal blooms (Declerck & De Senerpont
Domis, 2022). While zooplankton is quite diverse
and the relative composition of rotifers, copepods,
and cladocerans varies a lot (Dumont, 1994), the vast
majority of studies on zooplankton focus on species
of one genus, the water flea Daphnia. Daphnia are
abundant in many lakes and ponds, and they often
have a disproportionate effect on, for instance, phyto-
plankton dynamics because of their generalist feeding
mode, wide prey size spectrum, and relatively large
body size (Gianuca et al., 2016).Query

Yet, zooplankton consists of widely diverse groups
of organisms with different traits. Moreover, Daph-
nia are not the dominant zooplankton in all lakes and
ponds around the globe as their dominance tends to
decline in warmer or more eutrophic waters where
food quality declines and fish predation increases
(Senerpont Domis et al., 2013). Given that the eco-
logical function of zooplankton communities depends
on the functional traits of dominant groups (Hébert
et al., 2016), the disproportionate emphasis on Daph-
nia in research likely leads to a biased perception of
the ecological role that zooplankton play in freshwa-
ter systems globally. For this reason, we here argue
for a more comprehensive assessment of the role and
importance of different zooplankton groups that dom-
inate in nature. To achieve this, we encourage build-
ing on the success of Daphnia as groundwork for
developing research lines that broaden the scope of
mechanistic, ecological, and evolutionary understand-
ing of zooplankton by including a more diverse set of
model organisms.

In the following paragraphs, we start with a
note on why there is a strong bias toward Daphnia
research, then identify how cladocerans (Daphniidae
and other groups), copepods, and rotifers differ in
their traits, and discuss how these differences likely
determine their effect on key freshwater ecosystem
functions. Specifically, we illustrate our point for
two important traits and related ecosystem functions,
i.e., grazing with its potential for top-down control of
algae, and organismal stoichiometry with its impact
on nutrient cycling. Finally, we provide our perspec-
tive on the need of diversifying zooplankton research,
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capitalizing on the success of Daphnia research.
Although the focus here is on rotifers, copepods, and
cladocerans, we recognize the value in broadening
this approach to other zooplankton groups such as
anostracans and heterotrophic protists.

Why are we biased toward Daphnia?

Targeted experimental research on the water flea
Daphnia goes back more than 120 years and involved
very elaborate experiments investigating their ecol-
ogy, plasticity, life history, sexual reproduction, and
evolution (Weismann, 1892; Woltereck, 1909; Banta,
1914). The success of Daphnia as a model species in
ecotoxicology, ecology, and evolution builds on these
early studies, but is especially due to its very conveni-
ent traits (Miner et al., 2012; Ebert, 2022). Daphnia
is relatively easy to culture, it has a convenient size
to work with (small enough to maintain large popu-
lations, but large enough so that one can pick out
individuals very efficiently), it is in part transpar-
ent so that one can observe tissues, and thanks to its
cyclical parthenogenetic reproduction, it is possi-
ble to work with clones, i.e., cultures of genetically
identical individuals (Lampert, 2006; Miner et al.,
2012; Ebert, 2022). The possibility to use clones is
a key asset in studies on evolutionary, ecological,
and plasticity responses to stressors and environmen-
tal change, because it allows one to expose the same
genotype to multiple environmental conditions and
carry out complex designs testing for genotype—envi-
ronment, genotype—genotype, and genotype—micro-
biome—environment interactions (De Meester et al.
2004). The possibility to work with clones is also
very useful in genomics because it allows the study
of the transcriptomic and metabolomic response of
the same genome to different environmental condi-
tions. In addition, large numbers of individuals of the
same genotype can easily be cultured when analysis
requires large amounts of body tissue (e.g., Orsini
et al., 2016). Finally, the cyclical parthenogenetic
reproduction also entails that one can obtain sexual
offspring. Given that the dormant stages are resting
stages that can be archived in layered lake sediments,
one can also engage in reconstructing evolution as it
occurred in nature through resurrection ecology (e.g.,
Decaestecker et al., 2007).
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Next to these very convenient features of Daph-
nia as a model system, Daphnia are strong ecologi-
cal interactors, being a preferred prey of many fish, a
dominant competitor in the zooplankton, target of a
broad range of parasites, and a highly efficient grazer
on phytoplankton (Miner et al., 2012). This renders
mechanistic research on Daphnia highly relevant in
explaining the structure and dynamics of pond and
lake ecosystems, at least where it dominates the zoo-
plankton community.

Why is a more inclusive approach on zooplankton
ecology necessary?

While Daphnia potentially has the strongest effects
on key ecosystem functions such as grazing and nutri-
ent cycling due to its large body size and generalist
grazing mode (Gianuca et al., 2016), it is important
to realize that Daphnia is not the dominant taxon in
terms of biomass in many standing waters globally.
Lakes in warmer climates, especially those in tropi-
cal and sub-tropical lowlands are generally dominated
by smaller zooplankton due to stronger top-down
control by size selective visual predators (Meerhoff
et al., 2012; Lacerot et al., 2013) and lower food qual-
ity (Bouvy et al., 2001, Havens et al., 2016). Indeed,
regardless of temperature, lakes with very high fish
predation pressure tend to be dominated by smaller
zooplankton (Jepessen et al., 2012). Moreover, oligo-
trophic lakes are often dominated by calanoid cope-
pods and smaller cladocerans (Johnson & Luecke,
2012; Straile, 2015), likely because low food concen-
tration reduces the efficiency of Daphnia as a general-
ist filter feeder (DeMott, 1982). Hypereutrophic lakes
also tend to be dominated by small cladocerans (e.g.,
Bosmina, Ceriodaphnia), rotifers, and copepods due
to the relatively high abundance of inedible or low
quality phytoplankton prey for Daphnia and high lev-
els of size selective fish predation intensity (Ger et al,
20164, b). Yet, while many field-based studies of lake
and pond zooplankton emphasize the abundance and
importance of copepods, rotifers, and small clad-
ocerans, this is not reflected in experimental mecha-
nistic work, which is largely Daphnia-focused. This
creates a gap in terms of a mechanistic understand-
ing of zooplankton ecology. To highlight our plea
for more inclusive research, we focus on two major
ecosystem functions of zooplankton among Daphnia

vs. non-Daphnia dominated systems: grazing on phy-
toplankton and nutrient cycling.

Grazing and top-down effects on phytoplankton

The grazing effect of zooplankton on phytoplank-
ton biomass and community composition is a func-
tion of the co-occurring traits of consumer and pro-
ducer communities (Ger et al, 2016a, b). From the
consumer side, zooplankton feeding mode, body
size, and prey size spectrum determine potential top-
down effects. It is well known that feeding modes
differ widely among zooplankton. All Daphnia spe-
cies share a similar feeding mode, being non-selec-
tive generalist filter feeders that graze on suspended
particles that are larger than the size dictated by the
mesh of their filter combs and small enough to fit
their mouth (i.e., prey size spectrum). Daphnia have
the widest prey size spectrum of all zooplankton, and
their feeding capacity increases strongly with increas-
ing body size because the surface area of their fil-
ter combs increases exponentially with body length
(Hansen et al., 1994). This makes their mass-specific
ingestion rate among the highest in zooplankton in
their size class (Hansen et al., 1997).

In contrast to Daphnia, freshwater calanoid copep-
ods individually select nutritious particles from self-
created water flows that concentrate prey (i.e., cur-
rent feeding) (Kigrboe, 2011). Compared to Daphnia,
copepods have a narrower prey size spectrum that
is proportional with body size (Hansen et al., 1994,
1997). Yet, calanoid copepods have similarly high
mass-specific ingestion rates as Daphnia (Hansen
et al.,, 1997), because both Daphnia and calanoid
copepods actively increase prey encounter rates either
by beating their filter combs or by generating feeding
currents (Kigrboe et al., 2018). Cyclopoid copepods
and some rotifers (e.g., Ascomorpha, Asplanchna,
Polyarthra, Synchaeta, and Trichocerca) are rapto-
rial feeders that sit and wait to attack relatively large
and nutritious individual food items (Kigrboe, 2011;
Obbertegger et al., 2011). They have a lower mass-
specific ingestion rate compared to Daphnia or cala-
noid copepods because they do not actively increase
prey encounter rates (Kigrboe et al., 2018; Leitdo
et al., 2021). While a number of smaller cladocer-
ans share the same generalist filter feeding mode as
Daphnia, others are more selective due to the ability
to switch between filter feeding and raptorial feeding
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(e.g., Bosmina) or are scrapers (many chydorids;
DeMott & Kerfoot, 1982; Barnett et al., 2007).
Their dual feeding mode, however, likely reduces
their mass-specific ingestion rate. Finally, micropha-
gous rotifers (e.g., Brachionus, Filinia, Kellicottia,
Keratella) also generate feeding currents, but they
do not have remote detection, making prey selection
less efficient compared to copepods (Gilbert, 2022).
Rotifers also have relatively high mass-specific inges-
tion rates, but their smaller body size compared to
crustacean zooplankton reduce their optimal prey
size and potential grazing effect on phytoplankton
(Hansen et al., 1994, 1997). Hence, potential graz-
ing effects are strongest in large-bodied zooplankton
with higher mass-specific ingestion rates (i.e., Daph-
nia and calanoid copepods). Grazing effects on phy-
toplankton occur in two basic ways: effects on total
community biomass and/or on the community com-
position. Below we compare the effects of Daphnia
vs. other zooplankton in these aspects.

Most research indicates that Daphnia has a higher
potential for top-down control of phytoplankton than
most other zooplankton species (Moss et al., 1991;
Gianuca et al., 2016). The strong Daphnia-phyto-
plankton link is a result of generalist filter feeding on
a wide prey size range that overlaps with most phy-
toplankton prey. In contrast, while calanoid copepods
are also highly efficient feeders, they select for larger,
more nutritious, and motile prey, which typically
includes ciliates, flagellated phytoplankton, among
others (Kigrboe, 2011). This prey selection results
in a weaker top-down control of phytoplankton total
biomass because of three reasons. First, because
copepods select for relatively large cells, they provide
a refuge for smaller phytoplankton species (Som-
mer et al.,, 2001). While evidence from freshwaters
is limited, due to higher rates of growth and nutri-
ent acquisition of smaller phytoplankton, size selec-
tive calanoid grazing may indirectly restore phyto-
plankton biomass, masking any top-down effects on
the total phytoplankton biomass in marine systems
(Charalampous et al., 2021), though predicting the
benefits of metabolic rates from size alone may be
overly simplistic (Sommer et al., 2017).

Second, by grazing on ciliates, copepods release
phytoplankton from microbial grazing, and conse-
quently may further increase the biomass of smaller
phytoplankton (Adrian & Schneider-Olt, 1999; Zoll-
ner et al., 2003; Sommer & Sommer, 2006). Third,

@ Springer

the selectively grazing copepods also promote the
dominance of phytoplankton that are defended
through colony formation or toxin production (Leitao
et al., 2018; Liirling, 2021). Hence, generalist grazing
Daphnia has stronger top-down effects on total phy-
toplankton biomass while selective grazing zooplank-
ton is expected more to shift phytoplankton species
composition.

Top-down impacts also depend on the different
strategies of zooplankton to deal with inedible or
toxic phytoplankton (Liirling, 2021). When Daphnia
encounters toxic or filamentous phytoplankton in its
filter comb, it ejects all collected particles — including
nutritious prey — and may even stop grazing until find-
ing a more suitable prey community (Demott et al.,
1991, 2001; Rohrlack et al., 1999). While evolved
physiological (Chislock et al., 2013) or microbiome-
mediated (Macke et al., 2017) tolerance to toxic
cyanobacteria may under some circumstances enable
Daphnia to control cyanobacteria as long as they are
within the edible size range, filamentous or otherwise
inedible prey often inhibit Daphnia top-down con-
trol and population growth. In contrast, copepods and
rotifers may continue to grow in population size and
graze on nutritious particles while selectively avoid-
ing toxic or otherwise inedible prey, with little or no
cost to nutritional intake or fitness (Wallace et al.,
2006; Ger et al., 2016a; Leitdo et al., 2021). The
cost of blooms of defended phytoplankton taxa (e.g.,
cyanobacteria) is therefore higher for Daphnia than
for selectively grazing copepods or rotifers (Ger et al.
2014). Hence, despite Daphnia’s stronger potential
for top-down phytoplankton control, stronger grazing
by copepods may occur especially when phytoplank-
ton quality is variable (Ger et al., 2019). This stronger
grazing is, however, selective, and may therefore shift
community composition to a dominance of defended
(e.g., toxic) phytoplankton taxa, with longer-term
effects in nature still mostly unknown.

Smaller and more selective grazing zooplankton
have strong effects on phytoplankton community
composition. All zooplankton can potentially change
the phytoplankton community composition by graz-
ing on cells within their edible prey size range and
passively selecting for the dominance of prey species
that are too large to ingest (Porter, 1977). This, how-
ever, is passive selection that occurs for both general-
ist and selective grazers, and is limited to prey that is
too large to ingest. In contrast, active size selection
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(e.g., copepods) operates within the edible prey
size range, and therefore has broader implications.
For example, via active avoidance of toxin produc-
ing cyanobacteria within the edible size, copepods,
but not Daphnia, increased the dominance of bloom
forming species (Ger et al, 2019). Similarly, by
actively selecting larger sized phytoplankton, cala-
noid copepods increased the dominance of smaller
phytoplankton (Sommer et al., 2001). This effect is
well known from marine studies, where copepods
shift phytoplankton to a bimodal size distribution
dominated by smaller or very large species (Peter &
Sommer 2012; Charalampous et al. 2021).

During dominance of smaller zooplankton, passive
size selection may also shift phytoplankton commu-
nities simply because the proportion of phytoplank-
ton taxa that is too large to ingest increases with
smaller zooplankton. For example, small cladocer-
ans (e.g., Ceriodaphnia) and rotifers promoted the
dominance of inedible (morphologically defended)
chlorophyte phytoplankton in mesocosms (Hunt &
Matveev, 2005). Both Bosmina and Ceriodaphnia are
also known to select for more nutritious prey such as
autotrophic flagellates (DeMott, 1982), though their
overall effects on phytoplankton composition is less
understood (DeMott & Kerfoot, 1982; Gladyshev
et al., 1999; Adamczuk, 2016). While the impact of
small zooplankton species (i.e., Bosmina, rotifers,
small copepods) on size distributions of phytoplank-
ton are less well studied, there are indications that
they, like marine copepods, may induce a bimodal
phytoplankton size distribution with peaks of large
and small taxa (Bergquist et al., 1985).

Taken together, the impact of a generalist feeder
like Daphnia on phytoplankton may be expected
to be stronger in terms of biomass than in terms of
species composition, whereas the impact of copep-
ods, small cladocerans and rotifers can be expected
to be stronger in terms of species and trait composi-
tion of phytoplankton communities then in terms of
phytoplankton biomass. If Daphnia has a strong top-
down control on biomass whereas other zooplankton
taxa would rather shift community composition, this
would be an important qualitative difference with
far-reaching effects on the whole food web. Yet it
would need comparative analyses of feeding impacts
of Daphnia, calanoids, cyclopoids, small cladocer-
ans such as chydorids, bosminids, Ceriodaphnia,
and rotifers under highly standardized conditions and

using controlled and diverse phytoplankton commu-
nities to test this hypothesis in a rigorous way.

Existing evidence from comparative studies is not
unequivocal for the top-down effects on biomass.
Some studies have shown that Daphnia but not cope-
pods reduced total phytoplankton biomass (Adrian &
Schneider-Olt, 1999). Others have shown that neither
Daphnia nor copepods reduced total phytoplankton
biomass when alone, but together they had comple-
mentary effects and reduced phytoplankton biomass
as they differentially fed on small and large phyto-
plankton (Sommer et al., 2001; Sommer & Sommer,
2006). Still others showed that copepods had stronger
top-down effects on edible algae than Daphnia in the
presence of toxic cyanobacteria (Ger et al., 2019).
The same studies, however, are in more agreement
regarding the role of selective grazers on shifting
phytoplankton community composition (Adrian &
Schneider-Olt, 1999; Sommer et al., 2001; Sommer
& Sommer, 2006; Ger et al., 2019). Hence, whether
zooplankton communities are dominated by larger
generalists or smaller selective grazers is likely a
major factor regulating both the biomass and compo-
sition of phytoplankton (Ger et al., 2019). The extent
of phytoplankton trait regulation by zooplankton
may have ecosystem-wide impacts due to the avail-
ability of phytoplankton taxa producing lipids and
sterols—critical drivers of trophic transfer efficiency
from producers to all trophic levels including fish
(Brett & Miiller-Navarra, 1997; Winder et al., 2017).
We therefore urge future work to compare the effects
of zooplankton with contrasting traits on phytoplank-
ton biomass and composition in hypothesis driven
experiments of varying complexity.

Ecological stoichiometry and nutrient cycling

As main grazers of primary producers, zooplank-
ton strongly determine the distribution of stocks and
fluxes of elements in the pelagic food web (Sterner
& Elser, 2002; Vanni, 2002; Atkinson et al., 2017).
Zooplankton sequester nutrients but also recycle ele-
ments, and may as such enhance primary productivity
(Sterner 1986). The relative rates at which particular
elements are recycled will depend on the elemental
requirements of the dominant zooplankton relative
to what is present in its food (Elser & Urabe, 1999).
In case of a mismatch between elemental needs and
availability, metazooplankton will sequester elements
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in short supply and release relatively more of the ele-
ments in excess. As a result, by determining the ratios
of nutrients that become available for phytoplankton
growth, zooplankton grazing may affect phytoplank-
ton stoichiometry, phytoplankton productivity, and
trophic transfer efficiency. Depending on differences
in somatic growth rate, morphology, physiology, and
life history, zooplankton species vary in their nutri-
tional needs, which is also reflected in a pronounced
interspecific variation in somatic elemental compo-
sition (Sterner & Elser, 2002; Hébert et al., 2016).
Although a large portion of this variation is still
poorly documented and understood, cross taxon com-
parisons have revealed at least one important over-
arching pattern, which is that Daphnia is relatively
rich in P compared to most other zooplankton taxa
(Sterner & Elser, 2002). An important consequence is
that a shift in community composition from a domi-
nation by Daphnia to smaller zooplankton or vice
versa may not only result in changed overall grazing
pressure and feeding selectivity, but also in changed
relative nutrient supply rates to primary producers.
This may especially be important in systems that
are close to a co-limitation of N with P. For exam-
ple, a shift in metazooplankton composition from
copepods to Daphnia has been observed to result in
an enhanced P-limitation of phytoplankton and bac-
terioplankton communities due to the sequestration
of P in Daphnia biomass and an increase in the N:P
ratio of excretion products (Elser et al., 1988, 2000).
More work is needed, however, to understand under
which conditions such zooplankton-mediated shifts in
relative nutrient recycling rates will have an impact
on ecosystem functioning. A further exploration of
differences in organismal stoichiometry between
functional groups of the non-daphnid component of
zooplankton communities and the impact of composi-
tional shifts in such communities on relative nutrient
recycling rates and its effects on phytoplankton and
microbial communities have the potential to contrib-
ute to a better understanding of systems where Daph-
nia is not a dominant component of the zooplankton
community.

Assets of small cladocerans, copepods, and rotifers as
model systems

From the above, it is clear that small cladocerans,
copepods, and rotifers are likely to have significantly
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different and more diversified effects on ecosystems
compared to larger-bodied Daphnia. They are, how-
ever, generally less well studied, especially in the
context of highly controlled, mechanistic experi-
ments, even though a lot of work has been done on
specific topics, for instance on grazing selectivity
(e.g., DeMott, 1986; DeMott et al., 1991; Ger et al.,
2011; Rangel et al., 2020). To illustrate the difference,
a search on Web of Science (March 2023) using the
keywords “Daphnia,” “copepod,” and “rotifer” yields
approximately 17,800, 21,000, and 7,500 papers,
respectively. Given that the copepod papers also
include marine copepods, adding “freshwater” to the
search term yields approximately 3,700, 2,200, and
1,400 papers, respectively. This implies that the genus
Daphnia attracts equal attention as the combined
groups of copepods and rotifers, which harbor > 1,000
species. The difference is even more spectacular if we
further add “experiment” to our search term, yield-
ing 900, 420, and 300 papers, respectively. While we
are fully aware of the fact that one needs to interpret
such searches with caution as they heavily depend on
which search term is used, these results do indicate
that Daphnia, as a genus with a comparatively small
number of species, is the focus of a vast amount of
research directed toward zooplankton.

It is our plea to use Daphnia as a role model to
develop research lines that aspire to systematically
obtain the same level of detailed mechanistic insight
for key copepod, rotifer, and non-Daphnia cladoceran
taxa (e.g., the very common genera Chydorus, Cerio-
daphnia, Moina, and Simocephalus or rotifer taxa
like Brachionus, Keratella and Asplanchna). This
will obviously be a challenge, but the added value
would be (i) much better insight into the function-
ing of pond and lake ecosystems across the globe and
(ii) the capacity to combine mechanistic research on
these different organism group simultaneously and
thus reconstruct a more holistic, multispecies per-
spective on mechanistic studies (for the case of eco-
evolutionary dynamics, see De Meester et al., 2019).
Broadening the scope of taxa that are studied in
more detail and from a more mechanistic angle will
become even more relevant in future, as projections
of climate warming in interaction with eutrophica-
tion lead to the expectation that large-bodied Daphnia
may become less dominant in many systems, either
as a direct consequence of warming or as a conse-
quence of warming-induced changes in the food web
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(lower food quality linked to cyanobacteria and more
fish), to the advantage of smaller-bodied zooplankton.
Other globally relevant climate-induced stressors on
freshwater ecosystems including brownification and
salinization have also been associated with a rela-
tive loss of Daphnia (Leech et al., 2018; Greco et al.,
2023; Hébert et al., 2023), further highlighting the
importance of a more inclusive approach to mecha-
nistic zooplankton ecology.

The broadening of our perspective to a greater
investment in mechanistic studies of copepods and
rotifers is possible, among others thanks to novel
techniques. Small-bodied cladocerans and rotifers
share several of the assets as model organisms that we
outlined for Daphnia (Serra et al., 2019), including
cyclical parthenogenetic reproduction facilitating the
experimental study of quantitative genetics, epigenet-
ics (Lemmen et al., 2022), rapid evolutionary adapta-
tion and the exploration of eco-evolutionary dynamics
(Declerck & Papakostas, 2017). Not all these species
are easy to culture, but several are. Their small size
allows faster population growth rate, shorter multi-
generation experiments, and larger population sizes,
which are important advantages compared to work-
ing with Daphnia. In rotifers but especially in ciliates,
the relatively large population sizes that can be main-
tained in small volumes makes it more straightfor-
ward to experimentally mimic landscapes inhabited
by metapopulations or metacommunities (Altermatt
et al., 2015). Model systems with very small body
sizes present some challenges, for instance to isolate
single individuals or perform chemical or molecular
analysis. While most of these species have no refer-
ence genome, next generation sequencing has made it
possible to carry out quite a broad range of genomic
studies on non-model species (Altermatt et al., 2015;
Arif et al., 2019; Bourgeois & Warren, 2021).

Copepods are a somewhat more complex group to
involve in experiments, because they are more diffi-
cult to manipulate (i.e., strong escape response), and
because of their obligately sexual and more complex
life cycle involving several nauplius and copepodite
stages. Yet mechanistic work with copepods, includ-
ing grazing (Ger et al., 2019; Leitao et al., 2021) and
genomic (including microbiome) studies, has been
on the rise, though the latter studies are still mostly
restricted to marine or estuarine waters where cope-
pods dominate zooplankton biomass by far (Homon-
nay et al., 2012; Jgrgensen et al., 2019; Choi et al.,

2021). Most freshwater copepods are large enough
to use in grazing or nutrient excretion experiments
(Balseiro et al., 1997; Hambright et al., 2007; Sche-
none et al., 2021), and their gut contents can be ana-
lyzed via molecular methods for quantifying in situ
prey-specific ingestion (Ger et al., 2018). Common
freshwater copepods species that are large and easy
enough to culture include the genus Eudiaptomus and
Arctodiaptomus in Eurasia, Pseudodiaptomus in East
Asia and North America (where it is a common inva-
sive species), Diaptomus in the Northern hemisphere,
Notodiaptomus, and Boekella in the Southern Hemi-
sphere, and Eurytemora, which is a recent freshwa-
ter invader in the Northern hemisphere (Boxshall &
Defaye, 2008).

Conclusion

The water flea Daphnia has in the past decades devel-
oped into one of the best studied model systems in
ecology, evolution, and environmental sciences. This
has not only led to crucial novel insights into ecologi-
cal, developmental, and eco-evolutionary concepts
and theory, but has also provided important insights
into the structure and functioning of ponds and lake
ecosystems. Yet, this latter insight risks to be biased,
because the zooplankton of many standing waters is
not dominated by Daphnia but rather by copepods,
smaller-bodied cladocerans, and rotifers. While the
further development of Daphnia as a general model
system will allow us to tackle increasingly complex
ecological and eco-evolutionary questions, we argue
that it is also very important that there is an enhanced
investment in developing additional taxa that are rep-
resentative of the other major zooplankton groups as
model systems. This will have crucial added value
in three ways: it will (i) broaden our insight into
the functioning of lentic systems, (ii) allow testing
hypotheses that were hitherto not possible, and (iii)
enable the joint analysis of ecological and evolution-
ary theory in multispecies settings that representative
for natural zooplankton communities. In addition to
the topics that were briefly addressed in the current
paper, many other research fields and questions will
benefit from a broadening of our spectrum of model
organisms, including food web studies, inducible
defenses in response to communities of invertebrates,
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microbial loop dynamics, seasonality, and metabolic
theory, to name a few.
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