
The evolutionary potential 
of plastic responses: 

a meta-analysis
Reinder Radersma1, Dan Noble2, Tobias Uller1

1Lund University, SE
2The University of New South Wales, AU



Novel 
environment

Stress

Plasticity first hypothesis



Novel 
environment

Stress
Plastic 

response

Functional

Non-
functional

Plasticity first hypothesis



Novel 
environment

Stress
Plastic 

response

Phenotypic 
accommodation

Non-
functional

Evolutionary 
change

Genetic 
accommodation

Plasticity first hypothesis



Novel 
environment

Stress
Plastic 

response

Phenotypic 
accommodation

Non-
functional

Evolutionary 
change

Genetic 
accommodation

Plasticity first hypothesis

Can evolution proceed in the direction of plasticity?
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• Stressful environment
• Plastic response
• Leads to evolutionary change in 

the direction of plasticity?
Quantitative genetics framework
• Heritable variation?
• Does G-matrix align?

Quantitative genetics perspective
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• Experimental studies
• No selection
• ≥ 2 environments
• e.g. Diet
• e.g. Temperature
• e.g. Location

• ≥ 2 traits
• e.g. Morphological

• Estimates for P and G matrices

Which studies do we need?



• Literature searches
• Wood & Brodie 2015
• Rowsinski & Rogell 2017

• 21 studies
• Mainly plants and invertebrates
• 2-4 environments
• 2-11 traits  

Data collection
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Do genetic variation and
plastic response align?
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• Substantial variation in the 
quantitative genetic 
variation along the 
dimension of plasticity
• No change in alignment 

between plasticity vector 
and G matrix
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In general:
• Substantial variation in evolutionary potential of plastic responses
• Alignment of G-matrices and plastic response does not change

Conclusions and discussion



In general:
• Substantial variation in evolutionary potential of plastic responses
• Alignment of G-matrices and plastic response does not change

Specific cases:
• The ‘evolutionary potential’ in the direction of plasticity can both improve 

or worsen – the reasons for different responses is subject to future work

Conclusions and discussion
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