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ADVANTAGES OF LOW EVOLVABILITY 215
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Figure 4. Competition of the plastic and elastic species in various parts of the parameter space in periodically and discon-
tinuously changing conditions. For explanation, see the legend to Figure 3.
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Figure 5. Competition of the plastic and elastic species in various parts of the parameter space in aperiodically and con-
tinuously changing conditions. For explanation, see the legend to Figure 3.

performance of the plastic species (measured by mean
fitness or mean population size) was better most of time.
However, the final result of the competition depended
on the rate and the magnitude of the changes.

The results of the simulation for continuous periodic
changes showed that in conditions of moderately sized

changes or in conditions of rapid changes, the elastic
species won significantly more often than the evolu-
tionarily plastic species. On the contrary, the evolu-
tionarily plastic species won when the changes were
slow and the size of change was large; see Figures 3 7.
The evolutionarily plastic species also won in a second

" 2018 The Linnean Society of London, Biological Journal of the Linnean Society, 2018, 125, 210 220
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Figure 6. Competition of the plastic and elastic species in various parts of the parameter space in aperiodically and discon-
tinuously changing conditions. For explanation, see the legend to Figure 3.

Figure 7. Competition of the plastic and elastic species in the short period large amplitude region of the parameter space
in periodically and continuously changing conditions. For explanation, see the legend to Figure 3.

small region of the period amplitude parameter space,
namely for the periods 10 130 and the amplitudes
2.9 3.1; see Figure 7.

For the combination of parameters used in our
simulation, aperiodic conditions favoured plastic spe-
cies for amplitudes > 1.5; compare Figures 3 and 5. In
contrast, discontinuous changes (Figs 4, 6) somewhat
favoured the elastic species. The size of the elastic spe-
cies winning area of the period amplitude parameter
space was slightly larger and its position and shape
differed (see the Discussion).

DISCUSSION

Our results confirmed that, in fluctuating environ-
mental conditions, the evolutionary passivity of spe-
cies with low evolvability, namely their limited ability
to respond to selection by adaptive phenotypic change,
could provide them with an advantage when indirectly
competing (see below) with more evolvable species in
a broad area of parameter space. In such conditions,
the evolutionarily passive species had a lower risk of
extinction. This advantage was slightly higher when

= 2018 The Linnean Society of London, Biological Journal of the Linnean Society, 2018, 125, 210 220
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