chemicalWATCH Factsheat

Despite widespread use of the weed killer
glyphosate, and the prevalent myth that it
is harmless, this pesticide istied to acute
human health effects and linked to non-
Hodgkin’slymphoma. It isfound intwo
Monsanto products, available over the
counter, RoundupT'VI and Rodeo ™™,
making glyphosate one of the most widely
used and well-known herbicides on the
market. If thereis one pesticide that
representsthe “fast-food,” quick-fix
generation, glyphosate would likely beit —
the McPesticide of toxic chemicals.

General Use

Glyphosate (N-phosphono-methyl
glycine), according to the Environmental
Protection Agency’s (EPA) most recent
data on pesticide usage, was the seventh
most widely used active ingredient in
agriculture, with 34 to 38 million pounds
usedin 1997.1 In 1995/96, glyphosate
ranked as the second most used active
ingredient in non-agricultural settings,
with five to seven million pounds used in
the home and garden and nine to twelve
million poundsused in commercial
settings.2 Glyphosate use is currently
growing at arate of about 20 percent per
year, duein large part to the growing
number of genetically engineered crops
that are resistant to the herbicide.® With
this growth rate, it is estimated that as
much as 100 million pounds of glyphosate
was applied in 2000. Of coursethese
numbersfail to reflect the poundage of
inert ingredientsin the formulations that
are mixed with the glyphosate.

First registered for usein 1974, there are 63
glyphosate-containing pesticide formula
tionsregistered for useinthe U.S. The
isopropylamine salt of glyphosate, the
active ingredient in 53 of these products,
isused to kill avariety of broadleaf weeds
and grasses. The principal agricultural
uses include corn, wheat, sorghum, citrus

GLYPHOSATE

and stone fruits, potatoes, onions,
asparagus, coffee, peanuts and pine-
apple.* There are al'so agood number of
non-food uses including ornamental, turf,
forestry and rights-of-way.®

Some of the most widespread uses of
glyphosate that have been attracting
public attention include use in invasive
weed management and home gardening.
The increase of glyphosate use in these
areasisdirectly tied to thelarger problem
of poor land management, including over
grazing, over devel opment, soil compac-
tion and other stressors. Glyphosate has
replaced ecologically sound and sustain-
able cultural practices such as green-
mulching, and preventive maintenance
such as aeration and dethatching.

Modeof Action

Plants treated with glyphosate translocate
the systemic herbicide to their roots, shoot
regions and fruit, whereit interfereswith
the plant’sability to form aromatic amino
acids necessary for protein synthesis.
Treated plants generally diein two to three
days. Because plants absorb glyphosate it
cannot be completely removed by washing
or peeling produce or by milling, baking or
brewing grains. It has been shown to
persist in food products for up to two
years.®

Inert Ingredients

A letter published in the Feburary 6, 1988
Lancet (page 299) cited a Japanese report
of 56 cases of toxic exposureto
RoundupT'vI between June, 1984 and
March, 1986. Theindividuals had ingested
the pesticide, and experienced a range of
adverse effects to their respiratory,
cardovascular, and central nervous
systems; nine patients died. An analysis
of the findings identified one of the so-
called“inert ingredients’ (inerts) inthe
formulation, polyoxyethyleneamine

(POEA), asthe cause of harm. POEA isa
surfactant, a chemical added to help
glyphosate work its way into the plant
tissue. Roundup M contains 15% POEA.

All pesticide formulations are actually toxic
soups, amixture of the active ingredient
(the registered pesticide) with avariety of
other chemicals such as solvents, surfac-
tants (like POEA), and emulsifiers—the
inerts. Federal law classifiesinertsastrade
secrets and pesticide manufactures are not
required to list inert ingredients on the
pesticidelabel. Inerts, which can make up
to as much as 99% of apesticide formula
tion, are often highly toxic chemicalsthat
can be more hazardous then the active
ingredient.

Inerts known to be included in glyphosate
productsinclude ammonium sulfate,
benziothiazol one, 3-iodo-2-propynl
butylcarbamate (IPBC), isobutane, methy!|
pyrrolidinone, pelargonic acid, sodium
sulfite, sorbic acid, and isopropylamine.
All of these chemicals are associated with
skinirritation, gastric and respiratory
problems.”

AcuteExposure

While EPA considers glyphosate to be “of
relatively low oral and dermal acute
toxicity,” @ the agency does classify
glyphosate in toxicity class|l (class|
chemicalsarethe most toxicin ascalefrom
I-1V). Some glyphosate products are of
higher acute toxicity, primarily dueto eye
and/or skinirritation.

Themost recent data (1998) from
California’ s Department of Pesticide
Regulation finds that glyphosate ranks
first among herbicides as the highest
causes of pesticide-induced illness or
injury to peoplein Cdifornia.® Beyond
Pesticides’ own pesticide incident report-
ing system has received numerous reports
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of people poisoned by exposure to
glyphosate from around the country.
These victims of pesticide exposure
suffered from eye soreness, headaches,
diarrhea, and other flu-like symptoms.

Symptomsfollowing exposureto
glyphosate formulationsinclude: swollen
eyes, face and joints; facial numbness;
burning and/or itching skin; blisters; rapid
heart rate; elevated blood pressure; chest
pains, congestion; coughing; headache;
and nausea.®®

In developmental toxicity studies using
pregnant rats and rabbits, glyphosate
caused treatment-related effectsin high
dose groups, including diarrhea, decreased
body weight gain, nasal discharge and
death.

ChronicExposure

One reproductive study using rats found
kidney effects in the high dose group
while another study showed digestive
effects and decreased body weight gain.'?
A cancer study looking at rats found an
increase in pancreas and liver tumorsin
malesaswell asanincreasein thyroid
cancer infemales.*®

A 1999 study, A Case-Control Sudy of

Non-Hodgkin Lymphoma and Exposure to
Pesticides, (American Cancer Society,
1999), found that people exposed to
glyphosateare 2.7 timesmorelikely to
contract non-Hodgkin Lymphoma.

There has been controversy regarding
whether glyphosate at high doses causes
tumors of the thyroid and testes in rats.
EPA has reported that technical
glyphosate is contaminated with “less
than 100 parts-per-billion” of N-nitroso-
glyphosate (NNG), a by-product of
synthesis. Many N-nitroso compounds are
animal carcinogens. EPA isnot, however,
requiring further investigation of the
toxicological effectsof NNG, becauseit
does not typically require data on N-
nitroso contaminants present at levels of
lessthan one part-per-million.

Environmental Effects

Much of the belief about glyphosate's
environmental safety is based on the
expectation that residueswill be“immobile
insoil,” and therefore the chemical will not
contaminate groundwater. EPA acknowl-
edges that the material does have the
potential to contaminate surface waters. If
glyphosate reaches surface water, it is not
broken down readily by water or sun-
light.** The half-life of glyphosatein pond

water rangesfrom 70to 84 days.’®

Glyphosate is moderately persistent in soil,
with an average half-life of 47 days,
although there are studies reporting field
half lives of up to 174 days.® Residues of
glyphosate have been known to persist for
months in anaerobic soils deficient in
microorganisms. Glyphosateresiduesare
difficult to detect in environmental samples
and most |aboratories are not able to
perform this service because of the lack of
generally available, economically feasible
methodol ogy.

Effectson Nontarget Animals

Glyphosate use directly impacts a variety
of nontarget animals including insects,
earthworms, and fish, and indirectly
impactsbirdsand small mammals.” A
study conducted by the International
Organization for Biological Control found
that exposureto RoundupT'VI killed over
50 percent of three species of beneficial
insects — a parasitoid wasp, alacewing and
aladybug.®® Repeated applications of
glyphosate significantly affected the
growth and survival of earthworms.®
Studies have also shown that glyphosate,
and in particular theinert ingredientsin the
formulation of RoundupT'VI are acutely
toxictofish.®
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