
 

New findings suggest species' interactions
don't always promote diversity
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New findings show that co-evolution between Joshua tree and its pollinator
moths, such as the Tegeticula Synthetica, shown here, acts to reduce diversity
within the species, rather than increase it as was previously thought. Credit:
Christopher I. Smith/Willamette University

Biologists have long thought that interactions between plants and
pollinating insects hasten evolutionary changes and promote biological
diversity. However, new findings show that some interactions between
plants and pollinators are less likely to increase diversity than previously
thought, and in some instances, reduce it.

Findings, published in the Journal of Evolutionary Biology, show that
local populations of one of the most distinctive plants in the Mojave
Desert, the Joshua tree, are not as biologically diverse as would be
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expected. Joshua trees cannot produce seeds without specialized moths
pollinating the tree's flowers. Previous research has shown that biological
diversity exists among species of Joshua trees and their pollinating
moths: Moth's with longer ovipositors, the part of the moth used to lay
eggs, favor trees with large flowers while smaller moths species favor
smaller flowers. Thus, biologists would expect the moths would adapt
this trait to local flower populations and vice versa in order to reproduce.
Yet using a combination of mathematical modeling and field studies,
researchers observed little biological diversity among populations and
thus no evidence that local populations of moths adapt to local
populations of Joshua trees.

"We had previously observed two species of moths and have shown that
the larger moth species uses large flowers and the smaller moth species
uses smaller flowers. However, once we account for this difference,
there no evidence that moths have adapted to flowers," said William
Godsoe, the study's lead author and postdoctoral researcher at the
National Institute for Mathematical and Biological Synthesis.

The observation is consistent with recent work from biologists at the
University of Idaho who using a mathematical model determined that in
some cases, interactions in nature don't increase diversity but instead
reduce it. In a study published in The American Naturalist, University of
Idaho biologists Jeremy Yoder and Scott Nuismer developed a
mathematical model to compare how different interactions in nature
affect biological diversity.

"The interactions we stimulated all change the evolution of the
interacting species," said Yoder, who also co-authored the study on
Joshua trees. "But different interactions can have very different effects –
some increase diversity, some don't increase diversity at all, and some
can even reduce diversity."
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The Joshua tree study is a collaboration of theory and field work. "The
pattern we're finding in the Joshua tree and moth data are exactly what
we expect from the theory. Coevolution between Joshua tree and its
pollinators acts to reduce the variation within species, which creates
stronger contrasts between moth species and Joshua tree varieties,"
Yoder explained.

  More information: Godsoe W, Yoder JB, Smith CI, Drummond CS,
Pellmyr O. Absence of population-level-phenotype matching in an
obligate pollination mutualism. Journal of Evolutionary Biology
23:2739-2746. onlinelibrary.wiley.com/doi/10 … 010.02120.x/abstract 

Yoder JB, Nusimer SL. When does coevolution promote diversification?
The American Naturalist 176:802-817. 
www.journals.uchicago.edu/doi/full/10.1086/657048

Provided by National Institute for Mathematical and Biological
Synthesis

Citation: New findings suggest species' interactions don't always promote diversity (2010,
November 22) retrieved 10 April 2024 from https://phys.org/news/2010-11-species-interactions-
dont-diversity.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

http://onlinelibrary.wiley.com/doi/10.1111/j.1420-9101.2010.02120.x/abstract
http://www.journals.uchicago.edu/doi/full/10.1086/657048
https://phys.org/news/2010-11-species-interactions-dont-diversity.html
https://phys.org/news/2010-11-species-interactions-dont-diversity.html
http://www.tcpdf.org

