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Study Suggests
Link Between
Agricuitural
Chemicals and
Frog Decline

Around rthe world, amphibian
populations are in decline, and sci-
entists have not been able to figure
out why, Now a study of leopar
frogs in Pennsylvania has j hei-
fied one possible culprit, accord-
ing to a Penn State ecologist.

Research conducted  primar-
ily at Penn State’s Russell E. Lar-
son Agricultural Rescarch Cen-
ter at Rock Springs in the summer
of 2007—described in a recent-
ly published article in the journal
Nature—suggests that chemical
pollution can increase often-dead-
ly tremarode (parasitic flactworm)
infections in a declining amphib-
ian species.

“Like canaries used to gauge
the safety of air in coal mines, am-
phibians are thought to be the
‘canarics’ in our freshwater en-
vironments, and reductions in
their health can warn that subse-
quent species declines might be in
store,” says Hunter Carrick, assaci-
ate professor of aquatic ecology in
the College of Agricultural Scienc-
es who was one of the lead investi-
gators in the study.

“The scientific findings point
o worrisome synergisms berween
two commonly used agrochem-
icals that, when combined, can
praduce a lechal effece 1o frog pop-
ulations at concentrations that
are often observed in wetland
ccosystems.”

The study looked ar atrazine, a

widely used herbicide, and phos-
phate, a primary ingredient in fer-
tilizers. “When combined, they
accounted for 74 percent of the
varfation in larval trematode abun-
dance in the frogs,” says Carrick.
These agrochemicals increase
trematode _infecdons by aug-
menting snail incermediate hosts
(phosphorus)-—the  source of
rrematodes thar infece amphibi-

ans—and suppressing amphibian
immune responses (atrazine), ex-
plains Jason Rohr, assistant pro-
fessor of integrative biology ar the
University of South Florida who
was the principal investigator in
the research. Rohr was a postdoc-
toral fellow at Penn State during
much of the project, which was
funded by grants from the Na-
tional Science Foundation, the
U.S. Department of Agriculture,
and the Environmental Protection
Agency.

According to Rohr, identify-
ing the main risk facrors and pre-
dictors for disease in amphibians is
important. The study showed that
atrazine and phosphate concen-
trations in wetlands they investi-
gated wete the best of more than
240 plausible predicrors of trema-
tode abundance in frogs. In a ma-
nipulative experiment conducted
with 300-gallon tanks ourdoors
at Penn Srate’s Larson Agricultur-
al Research Center, Rohr and col-
leagues verified that atrazine and
phosphate increased snail abun-
dance, caused amphibian immuno-
suppression, and elevated amphib-
ian trematode loads.

At concentrations common-
ly occurring in freshwater ecosys-
tems, atrazine and phosphate can
be drivers of amphibian trematode

infecrions, raising concerns about
the role of these chemicals in am-
phibian declines,” concludes Rohr.
“Reducing atrazine and phosphate
inputs to wetlands might remedi-
ate these often-debilitating am-
phibian trematode infections.”

Atrazine and phosphate might
not be the only chemicals affect-
ing disease tisk, notes Carrick.
“Many chemicals can be immuno-
suppressive, and standard toxiciry
tests used to register chemicals in
the United States and Europe are
conducted on isolated individu-
al organisms, often ignoring in-
teractions with other species, such
as their parasites,” he says. “Thus,
our findings are likely the tip of
the iceberg for pollution-induced
disease emergence in both humans
and wildlife.”

Leopard frogs are a species of
concern in Pennsylvania because of
the marked decline in their popu-
lation, Catrick points out. Scien-
tsts had been unable to explain
their shrinking numbers, suspect-
ing growth in predator popula-
tions, habitar degradation, or cli-
mate change. “Now we have shown
that _these chemicals combine to
increase infections in amphibians,
and this is a plausible explanation
for their decline,” he says.

—feff Mulhollem
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