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Habitat loss poses the greatest threat to the survival of a species, and often
precipitates the demise of top predators and wide-ranging animals, like the
Siberian tiger and the orangutan. Any hope of recovering such critically
endangered species depends on understanding what drives changes in
population size following habitat contraction. In a new study published in
PLoS Biology, Nicholas Gotelli and Aaron Ellison test the relative
contributions of habitat contraction, keystone species effects, and
food-web interactions on species abundance, and provide experimental
evidence that trophic interactions exert a dominant effect. Until now,
direct evidence that trophic interactions play such an important role has
been lacking, in part because manipulating an intact food web has proven experimentally intractable,
and in part because these different modeling frameworks have not been explicitly compared.

Gotelli and Ellison overcame such technical limitations by using the carnivorous pitcher plant
(Sarracenia purpurea) and its associated food web as a model for studying what regulates abundance in
shrinking habitats. Every year, the pitcher plant, found in bogs and swamps throughout southern
Canada and the eastern United States, grows six to 12 tubular leaves that collect enough water to
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support an entire aquatic food web. The pitcher plant food web starts with ants, flies, and other
arthropods unlucky enough to fall into its trap. Midges and sarcophagid fly larvae "shred" and chew
on the hapless insect. This shredded detritus is further broken down by bacteria, which in turn are
consumed by protozoa, rotifers, and mites. Pitcher plant mosquito larvae feed on bacteria, protozoa,
and rotifers. Older, larger sarcophagid fly larvae also feed on rotifers as well as on younger, smaller
mosquito larvae.

Working with 50 pitcher plants in a bog in Vermont, Gotelli and Ellison subjected the plants to one of
five experimental treatments, in which they manipulated habitat size (by changing the volume of water
in the leaves), simplified the trophic structure (by removing the top trophic level--larvae of the
dipterans fly, midge, and mosquito), did some combination of the two, or none of the above (the control
condition). Dipteran larvae and water were measured as each treatment was maintained; both were
replaced in the control condition and more water was added in the habitat expansion treatment. These
treatments mimic the kinds of changes that occur in nature as habitat area shrinks and top predators
disappear from communities.

The best predictors of abundance were models that incorporated trophic structure--including the
"mosquito keystone model." This model accurately reflected the pitcher plant food web, with mosquito
larvae preying on rotifers, and sarcophagid flies preying on mosquito larvae. "Bottom-up" food-web
models (in which links flow from prey to predator) predicted that changes in bacteria population size
influence protozoa abundances, which in turn affect mosquito numbers, and that changes in bacteria
abundance also affect mite numbers, which impact rotifer abundance. This scenario lends support to
the model of a Sarracenia food web in which each link in the chain performs a specialized service in
breaking down the arthropod prey that is used by the next species in the processing chain.

With over 200 million acres of the world's forestlands destroyed in the 1990s alone, and an estimated
40% increase in the human population by 2050, a growing number of species will be forced to cope
with shrinking habitat. Instead of trying to determine how individual species might respond to habitat
loss, Gotelli and Ellison argue that incorporating trophic structure into ecological models may yield
more-accurate predictions of species abundance--a critical component of species restoration strategies.

Citation: Gotelli NJ, Ellison AM (2006) Food-web models predict species abundances in response to
habitat change. PLoS Biol 4(10): e324. DOI: 10.1371/journal.pbio.0040324.

CONTACT:
Nicholas Gotelli
University of Vermont
Marsh Life Science Building
Burlington, VT 05405-0086
+1-802-656-0450
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PLEASE MENTION THE OPEN-ACCESS JOURNAL PLoS BIOLOGY (www.plosbiology.org) AS
THE SOURCE FOR THESE ARTICLES AND PROVIDE A LINK TO THE FREELY-AVAILABLE
TEXT. THANK YOU.

All works published in PLoS Biology are open access. Everything is immediately available--to read,
download, redistribute, include in databases, and otherwise use--without cost to anyone, anywhere,
subject only to the condition that the original authorship and source are properly attributed. Copyright
is retained by the authors. The Public Library of Science uses the Creative Commons Attribution
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A new way to treat colon cancer?Possible new drug still is three to five years away Researchers at
University of Utah's Huntsman Cancer Institute have discovered a new target for possible future colon
cancer treatments – a molecule that is implicated in 85 percent of colon cancer cases. These findings
were published online Oct. 6, 2006, in the Journal of Biological Chemistry.
... read full topic comments
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Controlling antibiotics and antibiotic resistance in hospitalsINDIANAPOLIS - In one of the first
national studies on guidelines that control antibiotics and antibiotic resistance in hospitals, researchers
from the Indiana University School of Medicine, the Regenstrief Institute, Inc. and the Richard
Roudebush Veterans Administration Medical Center report that hospitals that follow national
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guidelines on controlling antibiotic use have lower rates of antibiotic resistance.
... read full topic comments
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LOGIIC helps keep oil, gas control systems safeSandia serves as lead national lab in security system
integrationALBUQUERQUE, N.M. - For the past 12 months, Sandia National Laboratories has served
as the lead national lab in Project LOGIIC (Linking the Oil and Gas Industry to Improve Cyber
Security). The project was created to keep U.S. oil and gas control systems safe and secure, and to help
minimize the chance that a cyber attack could severely damage or cripple AmericaвЂTMs oil and gas
infrastructure.
... read full topic comments
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Powerful genome ID method extended to humansFor cancer biology and other medical applications,
optical mapping reveals more than traditional DNA sequencingA mathematical discovery has extended
the reach of a novel genome mapping method to humans, potentially giving cancer biology a faster and
more cost-effective tool than traditional DNA sequencing.
... read full topic comments
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Nanocrystals are hotGermanium nanocrystals embedded in glass: they're hotter before they melt and
colder before they freezeBERKELEY, CA -- Scientists at the Department of Energy's Lawrence
Berkeley National Laboratory have discovered that nanocrystals of germanium embedded in silica
glass don't melt until the temperature rises almost 200 degrees Kelvin above the melting temperature
of germanium in bulk. What's even more surprising, these melted nanocrystals have to be cooled more
than 200 K below the bulk melting point before they resolidify.
... read full topic comments
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