Observations on Herbicide Choices & Amphibian Conservation
With our increasing awareness of the threats posed by invasive exotic plant
introductions, it is often necessary for today’s land managers and owners to
employ herbicides to achieve their management objectives.
Glyphosate is a non-selective systemic herbicide widely used for vegetation
control. It is considered relatively non-toxic to humans and most terrestrial
wildlife and as such has been marketed for years as environmentally-friendly.
The chemical kills plants by inhibiting the activity of certain enzymes that are
present only in plants.
Glyphosate is the active ingredient in Roundup, which was manufactured
exclusively by Monsanto until 2000, when the patent expired. Since then many
other companies have developed their own glyphosate formulations. Most of the
glyphosate products marketed for today contain surfactants, which are added to
enhance the effectiveness of the herbicide by increasing foliar penetration.
Before an herbicide can be registered for use in the United States, the
manufacturer has to conduct toxicity studies on a variety of living organisms.
Monsanto reported that aquatic species were much more sensitive to the
formulated product than to the technical grade glyphosate that was used to make
Roundup. The higher toxicity of the formulations was determined to be due to
the presence of POEA (polyethoxylated tallow amine) surfactants.
As a precaution to prevent harm to aquatic life, Roundup and many other
surfactant-loaded glyphosate formulations are not labeled for aquatic use. When
these formulations are applied to upland sites according to label instructions, the
risk to surfactant-sensitive species is considered low. While this may be the case
for fish it does not necessarily apply to amphibians.
Recent studies have suggested that in addition to having negative effects on
tadpoles within an impacted aquatic environment, surfactant-loaded
formulations such as Roundup can also cause substantial mortality in juvenile
terrestrial frogs and toads. Many frogs, toads, and salamanders that breed in
water also routinely use non-aquatic areas and could easily be exposed to
glyphosate formulations that contain harmful surfactants through direct
application and not just incidental drift.
For those of us concerned with amphibian conservation issues, this scenario may
be viewed as an unacceptable risk to a group of animals already in decline. This
then begs the question – can we use a glyphosate herbicide to control invasive
plants without undue risk to amphibians that are found in terrestrial situations?
The answer is yes, because fortunately there are surfactant-free glyphosate
products available. Some examples of surfactant-free 53.8% glyphosate products
are Accord Concentrate (Dow Agrosciences), Foresters Non Selective (Nufarm),

Aquamaster (Monsanto), AquaNeat (Nufarm), and Rodeo (Dow Agrosciences).
These will either be labeled specifically as an aquatic herbicide or the label will
indicate that it can be used for forestry, rights-of-ways, and habitat restoration
sites that include wetlands.
All herbicides come with a specimen label. It is attached to the container itself
but is also available from the internet.
http://www.cdms.net/LabelsMsds/LMDefault.aspx?ms=1,2,3,4
The trade name of the product, its intended use, and the active ingredients will be
listed first, along with the signal word and the necessary precautions to take with
the product. Adjuvants such as surfactants are usually included under Inert
Ingredients on the label because they are not required to be disclosed.
Unfortunately, this can make it quite difficult to tell whether a product actually
contains a surfactant or not just by looking at the label. Another document called
the Material Safety Data Sheet (MSDS) can often be a better source of
information.
Toxicological and ecological information from various surfactant-free glyphosate
products can be found in the MSDS provided by the manufacturer. Generally,
surfactant-free 53.8% glyphosate products are in the range of >1000 mg/L (ppm)
for bluegill and trout 96-hr LC50. Under U.S. Environmental Protection Agency
(EPA) guidelines for aquatic toxicology tests, this falls into the practically
nontoxic category. In comparison, Roundup 96-hr LC50 for bluegill and trout is
less than 10 mg/L (ppm). The LC50 or ‘lethal concentration, 50%’ is the
concentration of a substance calculated to kill 50% of the test animals.
Although the MSDS information provided by the chemical companies in the U.S.
shows no values for frogs, it is logical to conclude that the surfactant-free
glyphosate products would pose less risk to amphibians as well as fish and this
has generally been the consensus drawn from various independent research
studies conducted on frogs. These products allow for a fairly high safety margin
for sensitive organisms exposed to glyphosate through normal application rates
recommended on the label.
The surfactant-free 53.8% products do not seem to be as commonly available as
the numerous glyphosate products formulated with surfactant that are marketed
for lawn and garden use. Some aquatic glyphosate herbicides may be obtained
locally from farm and garden stores or from local chemical warehouses that carry
pesticides for agricultural and landscape use. The forestry herbicides will usually
have to be ordered from companies that specialize in herbicides for invasive plant
control.
http://www.helenachemical.com/locations/Pages/locations.aspx
http://www.uap.com/uap/ (see Monroe NC location for forestry herbicides).
Prices for what is essentially the same product (53.8 % glyphosate, in the form of
its isopropylamine salt) can vary significantly from one brand to another.

The use of the surfactant-free glyphosate can be very effective for ‘cut stem’ and
‘hack and squirt’ treatments on many species of woody plants. These methods
use a targeted application of glyphosate on the trunk or stem of the plant to be
controlled. It can be labor-intensive, especially over large areas, but the directed
application reduces the risk of damage to non-target plants and the lack of
surfactant minimizes the threat to sensitive wildlife as well.
To be effective as a foliar treatment, the surfactant-free 53.8% glyphosate labels
recommend adding a surfactant. So the question arises - are there safer
surfactants available than what is in Roundup?
The answer is yes, but it is a qualified yes.
You would think that if a surfactant is needed (for foliar applications) choosing
one that is labeled for aquatic use would be a safe bet. Surprisingly, data supplied
by the US Fish & Wildlife Service and other sources reveal that not all aquatic
surfactants are equally benign. Over the past few years, while researching
surfactants for use in invasive plant control, I have been dismayed to discover
that many products that are apparently routinely used on invasives in natural
areas (including riparian sites) have a toxicity rating that in some cases is no safer
than Roundup.
For example, even though it was labeled for aquatic use, university researchers in
Washington found that R-11 had a very low LC50 value for trout - less than
Roundup Original which contains the POEA so deadly to aquatic animals
(remember, the lower the value the greater the toxicity). It defeats the purpose to
stipulate the use of an herbicide with a high LC50 value (like Rodeo) then add a
surfactant with a low value (like R-11). The trouble is many land managers may
not realize this is a problem.
Surfactants, oddly enough, do not fall under the same stringent testing and
regulations as do herbicides. And because manufacturers can claim they are
proprietary mixtures that need to be protected under the trade-secret laws, they
do not have to publicly divulge the actual chemical makeup of their product.
Currently, the EPA does not register or approve the labeling of spray adjuvants.
As a result, toxicity data are not routinely available.
Some states do have spray adjuvant registration. For example, the Washington
State Department of Agriculture (WSDA) requires aquatic toxicity tests if the
product is labeled for aquatic use in that state. It is interesting to note that the
R-11 label states the surfactant may be used with aquatically labeled products
such as glyphosate but also cautions ‘Not for aquatic use in Washington’.
Toxicity tests have identified one surfactant that fell into the range of >1000
mg/L (ppm) for bluegill and trout 96-hr LC50, the practically nontoxic category.
Agri-Dex (Helena) allows for a greater safety margin than most if not all of the
other surfactants that are marketed as aquatic-safe and is probably the least
likely to cause harm to fish and aquatic organisms (including frogs).

So does it work? I have been using Agri-Dex with 53.8% glyphosate since 2005
and have found it very effective on all types of invasives. I use it in both upland
and riparian sites because in addition to the frogs in my frog ponds, my
woodland edges and openings have abundant amphibians – salamanders, toads,
peepers, tree frogs, wood frogs – and selecting the least toxic chemical that will
provide the desired result but afford a higher level of protection to sensitive
species makes good ecological sense.
It is interesting to note that in Australia and the UK, a less toxic formulation of
glyphosate with a surfactant included is available under the trade name Roundup
Biactive. An Environmental Protection statement included on the MSDS reads
‘ROUNDUP BIACTIVE has been formulated specifically to reduce the toxicity of
the product to certain aquatic organisms including frogs and is the preferred
ROUNDUP formulation for use around dams, waterways and other aquatic
situations’. The 96-hr LC50 (Leopard frog tadpole) is >1040 mg/L (ppm). For
reasons that are unclear, Roundup Biactive is not available in the US.
Until Roundup Biactive or a generic equivalent is available in this country, I
contend that land managers concerned with the potential negative impacts of
surfactant-loaded products on amphibians should be willing to take the few extra
steps needed to ensure we are using the least toxic product currently available to
us. In this case that means obtaining a surfactant-free 53.8% glyphosate product
such as Accord Concentrate, Foresters Non Selective, Aquamaster, AquaNeat,
Rodeo or a comparable herbicide and mixing it with the surfactant Agri-Dex.
Even with the arguments that surfactant toxicity is often rapidly diminished
through natural processes such as interception by vegetation, soil binding, and
dilution in water, and thus may have little direct lethal impacts on amphibians ‘in
the real world’, we can’t really rule out the possibility that they could be a
contributing factor to population declines in ways we don’t yet realize. We may
never have definitive answers to the questions regarding the reasons amphibians
are imperiled so why not do all we can to ensure our management activities do as
little harm as possible to sensitive species.
Questions or comments, contact Kelly Hughes at hughesem@mindspring.com
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