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Plastic changes in phenology contribute to a large part of

contemporary responses to climate change

Impact on fithess: is plasticity adaptive?
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Rapid genetic evolution of phenology in response to

climate change

Plants from 1997 flower 3 days later than plants
from 2014 in a common garden

ah

Brassica rapa

Hamann etal. 2018 Is fast evolution rare or common?



Variation in phenology affects gene flow and mating

patterns

Assortative mating :

preferential mating among
iIndividuals with similar
phenotype

Correlation between mates for
flowering time 5%-60%

Weis 2014
Cole & Sheldon 2017

How does assortative mating affect phenology responses
to climate change?
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A simple model for the evolution of flowering phenology in

a heterogeneous environment
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Plasticity of flowering date varies between individuals and

IS heritable

Flowering date Optimal reaction norm
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Assortative mating results in non random gene flow
across environments
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Non random pollen flow
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e Evolution of phenotypic plasticity for flowering time is shaped
by conflict between natural and sexual selection

e This conflict depends on the intensity and distance of pollen
dispersal
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If plasticity is not sufficient to mitigate the negative

consequences of climate change, can fast evolution help?
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Mean phenotype
evolves to track the
shifting optimum with a
constant lag

The population goes
extinct if the
evolutionary lag is too
large
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Evolutionary lag is smaller when the genetic diversity for
the adapting trait is larger

Can assortative
pimum  Mating for phenology
g Increase the genetic
variance?

lag to the optimum
o
1
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Godineau et al. 2021 Journal of

genetic variance Evolutionary Biology 12



Evolutionary lag is smaller when the genetic diversity for

the adapting trait is larger

mating: : : :
f o AM Genetic variance Is
e O RM much higher with
30 - | : :
g assortative mating than
= optimum random mating in a fast
g 20 - change changing environment
£
S 10-
& | Lag is smaller with
0 - e assortative mating
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Godineau et al. 2021 Journal of
genetic variance Evolutionary Biology 13
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e Assortative mating for flowering time resuits in evolution of larger
genetic variance in a changing environment than for a trait under
random mating, but not in a constant environment

e This higher genetic variance reduces adaptive lags and generally
increases fitness under climate change

e Assortative mating could explain the fast responses to climate
change of flowering time
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e Assortative mating for phenology may be both the source of the
problem and the solution when adapting to climate change.

e Assortative mating may cause the evolution of maladaptive plasticity
in heterogeneous environments

e But it helps maintaining higher genetic variance and thus
evolutionary potential in a changing climate
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Different types of landscapes: a linear gradient

Slope of reaction norm

Short distance dispersal
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Different types of landscapes: a linear gradient

Simulations with long distance gene flow
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Different types of landscapes: a linear gradient

Simulations with short distance gene flow
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Does assortative mating constrain the evolution of plasticity?
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Canassortative mating accelerate evolution in a changing climate?
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