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We have demonstrated that qualitatively
different consumer-resource dynamics can
have a large impact on natural selection in a
consumer population, and proposed that the
change in selection is generated by the juve-
nile-adult stage-structure of the consumer'.
Yoshida ef al.* propose an alternative mecha-
nism to explain our results, but, on the basis of
other evidence collected at the time of our
experiments', we can refute this explanation.
We also discuss theoretical results that show
how simple stage-structure in a consumer
population can modify selection.

The consumer—resource interaction between
Daphnia and algae shows two qualitatively
different classes of population cycle: small-
amplitude, stage-structured cycles and large-
amplitude, consumer-resource cycles®. These
cycles are characterized by different ampli-
tudes, frequencies and juvenile development
rates. Among competing genotypes of Daph-
nig', we found that small-amplitude, stage-
structured cycles reduce the amount of
selection compared with large-amplitude,
consumer-resource cycles — a result that we
explained in terms of the interaction between
resource dynamics and resource-dependent
juvenile development, which emerges from
general competition models based on Daphnia
and algal ecology™”.

Yoshida ef al.” propose that the observed
change in selection results from the difference
in algal diversity between treatments, rather
than a difference in population dynamics.
They suggest that the four algal species pro-
vided in the stage-structured treatment allows
for trade-offs among genotypes, whereas the
single algal species in the consumer-resource
treatment does not. This mechanizm would
require that Daphnia genotypes have different
performance (relative to one another) with
each algal species, and that selection is slow
when multiple algal species are present and
rapid when only one is present.

However, these features do not exist in our
experiments. The algae we used are easily

ingested by Daphnia and, as Daphnia are gen-

eralist filter-feeders®, differential ingestion of
algal species is unlikely. Furthermore, Daphnia
genotypes do not show the required trade-off
in performance among algal species’. A more
direct test is to compare the rate of selection
among genotypes against the dynamics of each
algal species. In our experiments, the algal
community became dominated by a single
species at around day 50 (Fig. 1la) — a com-
mon observation in Daphnia-algal aquaria
experiments'. As this does not lead to the
required rapid competitive excdusion (Fig. 1b),
the mechanism suggested by Yoshida ef al. can
be rejected.

We agree that it is challenging to identify the
mechanisms that maintain diversity, particu-
larly when they involve life-history features
that are difficult to manipulate. However, the
alternative mechanism proposed by Yoshida
ef al.* cannot capture the main result of our
experiments — selection is reduced under
small-amplitude population cycles'. Theoret-
ical work on physiclogically structured mod-
els in Daphnia has tightly linked the models
to experiments™. Based on those results, we
have developed a competition model to test
the influence of structured Daphnia-algae
population dynamics on selection among
Daphnia genotypes*. This independently para-
meterized model predicts both of the two
classes of population cycle. Selection among
competing consumer genotypes changes
depending on the class of dynamics — selec-
tion under large-amplitude cycles is greater
than under small-amplitude cycles.

Aswe proposed’, the difference in selection
is cansed by the influence of resource dynam-
ics on mortality and juvenile development.
Our experimental and theoretical results both
indicate that structured population dynamics
can have a strong influence on natural selec-
tion through a potentially general equalizing
mechanism.
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Figure1 | Algal compositionand genotype
selection. a, Example of species composition of
the algal community changing with time (see also
Fig. 2a in ref. 1). Lines represent individual algal
species and symbols indicate times at which
samples were taken. b, Selection dynamics for
genotype “9H’. Red line shows selection for
example shown ina; black line shows average
selection under stage-structured cycles; and
dashed line shows the faster selection under
consumer-resource cycles. The genotype
dynamics in stage-structured cycles do not
show rapid competitive exclusion when the algal
population is dominated by a single species.
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