
 

Evolution to the rescue: Researchers offer
hope that species may adapt quickly to rapid
environmental change

June 22 2011

Evolution is usually thought to be a very slow process, something that
happens over many generations, thanks to adaptive mutations. But
environmental change due to things like climate change, habitat
destruction, pollution, etc. is happening very fast. There are just two
options for species of all kinds: either adapt to environmental change or
become extinct. 

So, according to McGill biology professor, Andrew Gonzalez, the
question arises, "Can evolution happen quickly enough to help a species
survive?" The answer, according to his most recent study, published in 
Science, is a resounding yes.

By using a long-armed robot working 24/7 over a period of several of
months, McGill Professors Graham Bell and Gonzalez were able to track
the fate of over 2000 populations of baker's yeast for many generations.
Yeast was chosen for the experiment because a lot is known about the 
genetic makeup of this model organism and because it can reproduce in
a matter of hours. Bell and Gonzalez used the robot to submit different
yeast populations to varying degrees of environmental stress in the form
of salt and so study evolutionary rescue, which is the ability of a 
population to adapt rapidly through evolution, in real time.

What they observed was that the likelihood of evolutionary rescue
depended on the severity and rate of change of the environment and the
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degree of prior exposure of populations to the environmental stressor
(salt). The degree of isolation from neighboring populations also
affected the capacity of the yeast populations to adapt through the
accumulation of beneficial mutations. 

Gonzalez and his team were in effect watching evolution at work. And
what they discovered is that it can happen surprisingly fast, within 50 -
100 generations.

"The same general processes are occurring whether it's yeast or
mammals," said Gonzalez. "At the end of the day we can't do the
experiment with a panda or a moose, for example, because the time it
would take to study their evolution is far longer than the time we have
given the current rate of environmental change. At some point we have
to work at the level of a model and satisfy ourselves that the basic reality
we capture is sufficient to extrapolate from." While there has been
theoretical work on the subject done in the past, this is the first time
anyone has done a practical experiment of this kind, and shown
evolutionary rescue at work.

More detailed information about the findings

Bell and Gonzalez discovered that a population was more likely to adapt
quickly through evolutionary rescue if:

1. There was slow environmental deterioration, i.e. a slow increase
in the concentration of salt, along with modest levels of contact
with other populations. These populations were then able to adapt
to environmental stress that would have been sufficient to
eradicate their ancestors.

2. It was connected by dispersal, i.e. had previous contact, with
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another population that had already experienced environmental
change. This population then had a much greater probability of
avoiding extinction after a rapid and severe perturbation.

  More information: www.sciencemag.org/content/332/6035/1327.full

Provided by McGill University

Citation: Evolution to the rescue: Researchers offer hope that species may adapt quickly to rapid
environmental change (2011, June 22) retrieved 23 May 2023 from 
https://phys.org/news/2011-06-evolution-species-quickly-rapid-environmental.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/environmental+change/
https://phys.org/tags/environmental+change/
http://www.sciencemag.org/content/332/6035/1327.full
https://phys.org/news/2011-06-evolution-species-quickly-rapid-environmental.html
http://www.tcpdf.org

