Synopsis of “An Assessment of the Hazard of a Mixture of Rodeo® and R-11® to Aquatic Invertebrates and Larval Amphibians1
The primary purpose of the study was to see if tank mixes of the glyphosate herbicide, Rodeo® and the non-ionic surfactant R-11® posed a toxicity hazard to tadpoles from the genus Rana, the same genus that includes two sensitive species in California, the red-legged frog (Rana aurora draytoni), a federal threatened species and the foothill yellow-legged frog (Rana boylii), a California species of special concern. Rodeo® and R-11® tankmixes are commonly used to control giant cane in riparian or wetland sites within the historic range of these frog species. Since using these frog species in the tox tests was not possible, a closely-related species, the northern leopard frog (Rana pipiens) was used instead. The test was set up to mimic a worst-case herbicide-surfactant concentration scenario. The chemicals were applied in a manner that would produce atypically high chemical concentrations in water.  

The study measured concentrations of the two chemicals and their most important metabolites found in water from the herbicide-treated area. Two different types of toxicity tests were done as well. The first test involved taking water from the herbicide –treated area and using it in tests to see if the water was toxic to the aquatic invertebrate Ceriodaphnia dubia. These samples were collected within one hour of the herbicide application. The second toxicity test involved developing a short-term exposure toxicity value for the herbicide-surfactant mix and the larval leopard frog.  

1 (J. Trumbo, California Fish and Game 91(1) 38-46 2005).

Summary of Results:

1. The treated water was not toxic to Ceriodaphnia dubia. In other words, the concentrations of the chemicals in water were not high enough to kill the invertebrates. 

2. While the concentrations of the detected chemicals were initially high, only the concentration of NPE, the active ingredient of R-11®, was close to the short-term toxicity value that we determined for the larval frogs.  It’s important to remember that NPE levels dropped down quickly within the first 24 hours. When estimating the hazard posed by a chemical in the environment, you have to consider both the toxicity of the compound and how much the non-target environment is exposed to it (Hazard = Toxicity x Exposure). In other words, while the NPE concentration during that first day was close to the level that might be a toxicity concern for the tadpoles, the exposure was so brief that it, in effect, muted the toxic impact. Put simply, the water was toxic enough to be a concern, but the exposure was too brief to produce dead tadpoles. 

Additional Items to Consider

1. The study focused in on the short-term impacts of the herbicide and surfactant mix. While the chemicals were still present in the test area at the close of the study, their concentrations were very low.

2. The study looked at whether or not the chemicals would kill the non-target organisms, not whether or not it would harm them in a sub-lethal manner.

3. Most Rodeo® and R-11® foliar applications to control arundo would likely be done during the late summer or early fall (at, or after, arundo flowering). By this time of the year, Ranid tadpoles in the valley and foothills should be in the adult stage and out of the water. This adds an additional level of protection for the frog species. 
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