Figure 1.10 Comparative Experiments Look for Differences among Groups
In Figure 1.9, Hayes and colleagues took a laboratory approach to studying the effect of the herbicide atrazine on amphibian reproductive development. In the laboratory there was a clear effect of atrazine on the level of gonadal dysgenesis and testicular oocytes in male frogs. But what happens in the field? Is release of atrazine into the environment via herbicide application on crop fields actually detrimental to natural frog populations? To address this question Hayes and colleagues collected and euthanized 100 newly metamorphosed frogs from eight field locations from Utah to Iowa. Based on records of atrazine sales, the researchers were able to predict in advance the locations more likely to be contaminated with the herbicide. At each location, actual levels of atrazine were determined by water sampling and liquid chromatography/mass spectrometry analysis. All sites except site one had atrazine levels above the detection limit of 0.1 ppb. As with the laboratory experiments, Hayes and colleagues prepared and examined under the microscope gonadal tissue sections from 20 male frogs and a subset of female frogs per site. Male frogs from all sites except site one had testicular oocytes, and frogs from one site showed gonadal dysgenesis. In concordance with the laboratory experiments, reproductive abnormalities did not increase with higher levels of atrazine (above 0.2 ppb) at metamorphosis. Thus, both the laboratory and field studies taken together suggest a strong effect of atrazine at low levels. As a result of his research and work of other researchers suggesting a relationship between atrazine and human cancers of the breast and prostate, Hayes has become an outspoken advocate for restrictions on atrazine use. Although atrazine is now banned by the European Union, its use is still permitted in the United States, often with few controls. Despite roadblocks by powerful manufacturers, Hayes continues to reach out beyond the traditional realm of scientists to create awareness and push toward restrictions on the use of this herbicide.
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