
 

Study finds mutual reinforcement of
phenotypic diversity and cooperation
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A new model exploring how evolutionary dynamics work in natural
selection has found that phenotypic diversity, or an organism's
observable traits, co-evolves with contingent cooperation when
organisms with like traits work together to protect themselves from
outsiders, according to a Dartmouth-led study published in PLOS
Computational Biology. The study also finds that diversity helps prevent
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the collapse of cooperation.

Understanding how evolutionary dynamics of cooperation like these
work, especially at the individual level, is critical given the implications
that these have on human health, other organisms and the environment,
especially when it comes to phenotypic variation.

Consider that you have a group of "resident cooperators" and "invading
defectors" in a community. By creating a mathematical model, the
researchers found that to prevent invasion from defectors, cooperators
could express a new phenotype that serves as a secret tag, making it
difficult for defectors to break through the new code to join the group.
This in turn allows the cooperators more time to flourish.

Prior studies have explored that interactions based on phenotypic
similarity can promote cooperation. Yet in these models, the level of
phenotypic diversity is prescribed such that individuals each possess the
same number of available phenotypes, and thereby, no evolution of
phenotypic diversity per se. The new model does not require any
prescribed level of phenotypic diversity but rather lets it be an evolvable
trait. The study shows that phenotypic diversity and contingent
cooperation can coevolve under wide conditions, and moreover, natural
selection favors an optimum level of phenotypic diversity.

"We find that cooperation prevails, as well as is resistant against the
invasion by defectors, only if the co-evolved level of phenotypic
diversity is high; in stark contrast, the evolved phenotypic diversity
quickly gets lost once defectors take over the population." says senior
author Feng Fu, an assistant professor of mathematics at Dartmouth,
whose lab specializes in evolutionary dynamics.

"From this perspective, our study establishes theoretical rationale
regarding why it is appealing to live in a diverse society and why we
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need to make efforts to increase diversity on campuses." Fu said.

Although phenotypic diversity and contingent cooperation are typically
associated with the biological sciences, the findings of the study could be
used to help explain sociological phenomenon, such as the evolution of
in-group favoritism or that of "playing favorites" in social groups.

  More information: Te Wu et al. Coevolutionary dynamics of
phenotypic diversity and contingent cooperation, PLOS Computational
Biology (2017). DOI: 10.1371/journal.pcbi.1005363
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