
 

New research paper offers insights on
'ecological speciation'
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Leaf galls of B. treatae

(Phys.org)—new paper by researchers at the University of Notre Dame
provides new insights into speciation, which is the evolutionary process
by which new biological species arise.

The research team, which was headed by Scott P. Egan, a research
assistant professor with the Advanced Diagnostics and Therapeutics
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Initiative, and included Glen R. Hood, Gabriel DeVela and James R. Ott,
investigated a special case of speciation, known as "ecological
speciation," in which new species arise as a result of populations
adapting to different environments.

"We do this using a peculiar group of plant-feeding insects called gall 
wasps, which induce cancer-like tissue growths on their host plants,
within which the wasps live, feed and grow," Egan said.

The researchers compared populations of two different species of these
gall wasps that each inhabit the same two environments: the sand live
oak and the southern live oak. The two oak species differ in many ways,
and the populations of gall wasps feeding on each oak species may
therefore experience different environmental challenges, which can
result in selection for different traits due to natural selection.

"We found evidence of parallel morphological differences in body size
and gall size associated with host plant environment, as well as strong
behavioral differences in the host plant preferences of each population,
where insects prefer to settle only on their own oak and not the other,"
Egan said. "This is an important measure of reproductive isolation
among populations that demonstrates that the host plant environment is
important to the evolution of new species."

He points out that the persistent differences the researchers found in
morphology and behavior among populations of both species highlight
the important role of host plant use in promoting the reproductive
isolation and speciation among herbivorous insect populations, which is
one of the most species-rich groups of organisms on Earth.

The new paper appears in the journal PLOS ONE. The Egan group
previously published two papers in the journals Biology Letters and the 
International Journal of Ecology on ecological speciation using one of
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the two species studied in the new paper. The previous papers addressed
the evolution reproductive isolation in just one species associated with
adaptation to different host plants. The present paper expands on this
work by testing two species across the same environmental difference.

"This offers a new and powerful approach to address the general factors
contributing to ecological speciation," Egan said. "By comparing
distantly related taxa that inhabit the same selective environments,
similarities among species can demonstrate general mechanisms of the
speciation process whereas difference may uncover specific factors
important to the process for an individual species."

The two species tested in the present study are two of eight species that
form host-associated populations of these two live oak species across the
southeastern United States. The researchers are also interested in the
genetic basis of adaptation to different environments and how this
contributes to the speciation process.

"To address the second factor, we plan on genotyping populations of all
eight species using molecular markers across the genome of each, to ask
questions of the similarities and differences at the genomic level," Egan
said. "This can help us understand whether there have been similar
genetic regions under selection across each of the eight species."

DeVela is a Notre Dame senior who contributed to the research
described in the paper.

"My participation in the paper started as an independent project guided
by Dr. Egan and doctoral candidate Glen Hood in which I had samples
of gall wasps from various locations in the South and Southeast," he said.

He plans on a career in medicine and is currently finishing up the
medical school application process.
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"I know it may seem odd that a pre-med student chose to research insect
genetics, but I was drawn to the lab because of its focus on speciation,"
DeVela said. "I have always been fascinated with the concept and how
we can study speciation through genetics."

  More information: www.plosone.org/article/info
%3Adoi%2F10.1371%2Fjournal.pone.0054690
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