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abstract: The competition-colonization trade-off has long been
considered an important mechanism explaining species coexistence
in spatially structured environments, yet data supporting it remain
ambiguous. Most competition-colonization research examines plants
and the dispersal-linked traits of their seeds. However, colonization
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Figure 1: Hypothesized relationship between competitive and coloni-
zation abilities. If a trade-off exists, then species should fall along the
diagonal line.

These species could conceivably be classified into one of
three groups: those occurring along a trade-off diagonal;
Hutchinsonian demons, with superior competitive and
dispersal abilities (Kneitel and Chase 2004); or evolution-
ary losers, being poor competitors and dispersers (see fig.
1). If competition-colonization trade-offs in these species
are based on a real trade-off between the ability to compete
versus colonization ability, then we expect to see this trade-
off maintained despite isolation.

Thirteen species were used in the two experiments, and
they are listed in table 1. Several labs use these same or
closely related organisms in experiments investigating the
role of dispersal in regulating coexistence and species rich-
ness (e.g., Holyoak and Lawler 1996; Warren 1996; Ho-
lyoak 2000; Holt et al. 2004; Cadotte and Fukami 2005;
Cadotte 2006; Cadotte et al. 2006), yet no study has ex-
amined whether there are in fact competition-colonization



706 The American Naturalist

Table 1: Mean time to colonize all five patches and the associated Monte Carlo mean colonization and
competition ranks for each species used in this experiment

Species
Cell mass

(g/cell)
Colonization
time (weeks)

Mean colonization
rank (2.5, 97.5

percentiles)

Mean competition
rank (2.5, 97.5

percentiles)
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Figure 2: Relationship between competitive and colonization abilities,
which supports a competition-colonization trade-off. Error bars represent
95% confidence intervals from 10,000 Monte Carlo simulations.

time and competition rank against cell mass (table 1). Cell
mass was log transformed.

Results

Experiment 1: Colonization Ability

By the end of this experiment (week 8), all species had
colonized all empty patches. There was significant among-
species variation in the colonization rate of patches
(repeated-measures ANOVA: , ,F p 20.09 df p 12, 26

). The best colonizers were able to colonize allP ! .0001
patches within 1 week, while the poorest colonizers took
4 weeks or more (table 1). Log cell mass did not predict
the time to colonize patches ( , ,F p 1.763 df p 1, 11

, ).2P p .211 R p 0.138

Experiment 2: Competitive Ability

By week 8, 10 species became extinct in at least one trial,
and 11 species caused at least one extinction. There was
a positive correlation between the number of extinctions
caused and the number of trials in which a species survived
(Pearson’s , , ). However, therer p 0.317 P p .049P
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releases from competitive selection pressures. However, we
can only speculate, albeit with circumstantial evidence, on
the currency of this trade-off. It seems that energetics play
a major role in this trade-off. Superior colonizers appear
to move faster and for longer periods of time, while su-
perior competitors move intermittently and for shorter
durations of time (M. W. Cadotte, personal observations).
Colonizers appear to find and colonize open patches
quickly, while competitors require fewer available re-
sources or use resources more thoroughly than colonizers.
The fact that body size is positively correlated with com-
petitive ability likely means that large-bodied organisms
secure and store food better than small-bodied ones. Thus,
small-bodied species must adopt other strategies, such as
rapidly colonizing empty patches in order to coexist.

Finally, as mentioned in the introduction to this note,
a number of laboratories use these organisms to test eco-
logical hypotheses and theories, including the role of space
and species movement and metacommunity dynamics
(e.g., Holyoak and Lawler 1996; Warren 1996; Holyoak
2000; Holt et al. 2004; Cadotte and Fukami 2005; Cadotte
2006). Yet, even in these well-studied species, the presence
of competition-colonization trade-offs has not been ob-
served or tested experimentally. In a recent article by Ca-
dotte (2006), dispersal rate and patch connectivity were
manipulated, and competition-colonization trade-offs
were hypothesized as an important mechanism affecting
the results. The current results reveal that the dominant
species in Cadotte’s (2006) no-dispersal control are su-
perior competitors/inferior colonizers. However, some dis-
persal treatments enhanced richness, and the species ben-
efiting most from these treatments are those that are
intermediate in the trade-off. Superior colonizers still
eventually lost out, likely because there were no distur-
bances in Cadotte’s (2006) experimental design. We would
hypothesize that inferior competitors/superior colonizers
would benefit from nonequilibrial conditions imposed by
local disturbances, much like weedy species in an agri-
cultural landscape.

Conclusion

While competition-colonization trade-offs are an impor-
tant tool in explaining species coexistence at larger spatial
scales (Amarasekare 2003; Kneitel and Chase 2004), we
feel that studies thus far actually measure dispersal and
not colonization. We here show that when measuring col-
onization, the competition-colonization appears to be po-
tentially robust. Further, most studies of this trade-off use
plants; we show its existence in a nonplant system.
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