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OHERBICIDE FACTSHEET

CLOPYRAL

The herbicide clopyralid is commonly sold under the brand names Transline, Stinger, and Confront. It is used to
kill unwanted plants in lawn and turf, range, pasture, rights-of-way, sugarbeets, mint, and wheat.

Clopyralid and the products containing it are irritating to eyes, some severely. The eye hazards of four
clopyralid products include permanent impairment of vision or irreversible damage.

In laboratory tests, clopyralid caused what a U.S. Environmental Protection Agency (EPA) reviewer called
"substantial” reproductive problems. These include a reduction in the weight of fetuses carried by rabbits who
ingested clopyralid, an increase in skeletal abnormalities in these fetuses at all doses tested, and an increase
in the number of fetuses with hydrocephaly, accumulation of excess fluid around the brain.

"Inert” ingredients in clopyralid products include cyclohexanone (produces tearing and burning of the eyes,
vomiting, diarrhea, and dizziness), triethylamine (a severe eye irritant and cause of chemical pneumonia), and
polyethoxylated tallow amines (cause eye burns, nausea, and are acutely toxic to fish).

Clopyralid is "persistent” in soil, according to an EPA review, and field studies have measured persistence as
long as 14 months. it has the chemical characteristics that make it a likely water contaminant; despite its
relatively low level of use it has been found in 2 of the 20 river basins studied by the U.S. Geological Survey.

Potatoes are extremely sensitive to clopyralid with damage occurring when plants are exposed to 0.07 percent
of typical agricultural rates. When tubers from these damaged plants were grown in unsprayed fields, the new
generation of plants also showed damage symptoms. .

By CAROLINE COX

Clopyralid (3,6-dichloropicotinic
acid; see Figure 1) is an herbicide used to
kill unwanted annual and perennial
broadleaf plants in turf and lawn, range,
pasture, rights-of-ways, and some agricul-
tural crops.1 Its primary manufacturer is
Dow AgroSciences and it has been regis-
tered for use in the U.S. since 1987.2
The acid form of clopyralid and three
clopyralid salts (triethylamine, tri-
isopropylamine, and monoethanolamine)
are commonly used in commercial herbi-
cide products.>!! Common brand names
under which clopyralid is sold include
Transline, Stinger, and Reclaim.®? It is
also sold in combination with other her-
bicides including triclopyr, MCPA, and
2,4-D; brand names of these mixes in-
clude Confront, Curtail, Scorpion, Hor-
net, and Accent Gold 51!

Caroline Cox is JPR's editor.
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Use

“The National Center for Food and
Agricultural Policy estimates that agricul-
tural uses of clopyralid in the U.S. total
about 89,000 pounds per year. Most of
this is used on sugarbeets, mint, and
wheat.'? (See Figure 2.)

Mode of Action

Clopyralid is a synthetic plant growth
hormone and has some structural simi-
larities to naturally occurring hormones
called auxins. It disrupts plant growth by
binding to molecules that are normally
used as receptors for the natural growth
hormones.! Because clopyralid is more
persistent in plant tissue than auxins, '3
the binding causes abnormal growth lead-
ing to plant death in a few days or weeks,
depending on the species.! Clopyralid is
similar in structure and mode of action
to the herbicide picloram.13

Acute Toxicity

In laboratory rats, symptoms of
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Figure 2
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Gianessi, L.P. and J.E. Anderson. 1995.
Pesticide use in U.S. crop protection.
Washington, D.C: National Center for
Food and Agricultural Policy, Feb.

clopyralid poisoning include watery eyes,
diarrhea, and lethargy. These symptoms
appear between 2 and 48 hours after
clopyralid inges'tion.14 Acute exposure to
clopyralid is also “severely irritating” to
eyes, with symptoms (opaque cornea, in-
flamed iris, redness, and discharge) last-
ing up to 21 days after exposure.!®

Commercial clopyralid products also
damage eyes. Confront “may cause se-
vere irritation”® with effects that can be
“slow to heal."® These effects include
"blurred, smoky, or halo vision.”® Cur-
tail, Scorpion, and Hornet “may cause
permanent impairment of vision, even
blindness.””%10 Accent Gold “causes ir-
reversible eye damage.”!!

In addition, clopyralid herbicides can
irritate skin. Material safety data sheets
for the products Hornet, Reclaim,
Transline, Stinger, Curtail M, Curtail, and
Scorpion all warn, “Prolonged exposure
may cause skin irritation.”3378.10 Re-
peated exposure to Confront “may cause
allergic skin reactions in some individu-
als,”® and Accent Gold “may cause skin

sensitization.”!!

Subchronic Toxicity

Subchronic {medium term exposure)
studies of laboratory animals exposed to
clopyralid have identified a variety of ad-
verse effects. A three-month study with
mice found an increase in the size of cells
in the liver in females at two of the four
doses tested. At the high dose, males
showed similar effects and liver weights
were increased in both sexes. A six-month
study with dogs found increased liver
weights in females, and urinary tract prob-
lems in males. Both effects were found at
the highest dose tested.!®

There are no publicly available studies
of the subchronic effects of clopyralid-
containing products.

Chronic Toxicity

Chronic (long-term exposure) studies
of laboratory animals have identified ef-
fects on the stomach, liver, blood, and
body weight. A two-year study with rats
found hyperplasia of the stomach lining,

D.C., Mar. 20.
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Source: U.S. EPA. Office of Pesticides and Toxic Substances. 1991. 3,6-dichioro-2-pyridinecarboxylic acid (clopyralid): Review of a rabbit
teratology study submitted by the registrant. Memo from T.F. McMahon, Health Effects Division, to E. Wilson, Registration Division. Washington,
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Clopyralid’s reproductive hazards include reduced weight of offspring and an increased incidence of skeletal abnormalities.
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an increase in the number of cells lead-
ing to an enlargement of the lining, at all
but the lowest dose tested. A one-year
study with dogs found an increase in liver
weights and a decrease in the number of
red blood cells, also at all but the lowest
dose tested. A two-year study with mice
found decreased weight of males at the
highest dose tested.'® '

There are no publicly available studies
of the chronic effects of clopyralid-con-
taining products.

Effects on Reproduction’

According to a U.S. Environmental
Protection Agency (EPA) reviewer, labo-
ratory tests have demonstrated that expo-
sure to clopyralid results in “substantial”!’
toxicity to fetuses and birth defects. (See
Figure 3.} In a test with rabbits, clopyralid
caused a decrease in the weight of the
fetuses at both the low and the high dose
tested. (At the middle dose the decrease
in fetal weights occurred but was not large
enough to be statistically significant.) In
the same study, EPA also found that “de-
velopmental toxicity in the form of skel-
etal abnormalities was evident at all dose
levels tested.”1” These skeletal abnormali-
ties included delayed bone formation in
the skull, pubic bone, and breast bone.
At the highest dose tested, a “substantial
increase was found in the number of fe-
tuses with hydrocephaly,”!” accumulation
of excess fluid around the brain resulting
in a small brain and an enlarged skull.

There are no publicly available studies
of the reproductive effects of clopyralid-
containing products.

Carcinogenicity

EPA has not evaluated the ability of
clopyralid to cause cancer. In addition,
there are no publicly available studies of

the cancer-causing ability of clopyralid-
containing products. 819

“Inert” Ingredients

Like most pesticide products,
clopyralid products contain so-called in-
ert ingredients. These are ingredients
added to the pesticide product to make it
more potent or easier to use. Only lim-
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ited information about their identities is
publicly available. The following inert
ingredients have been identified in
clopyralid-containing products:

_ Curtail M contains cyclohexanone ® It
produces eye irritation, tearing, and burn-
ing pain. It also causes skin irritation,
nausea, vomiting, and diarrhea. [t may
cause liver and kidney damage, headache,
dizziness, drowsiness, and nausea. Inha-
lation of cyclohexanone may be fatal as a
result of spasms, inflammation, and fluid
accumulation in the lungs,20

Curtail contains triisopropanolamine.
It causes eye irritation, and may cause
skin irritation. Inhalation of
triisopropanolamine may irritate the res-
piratory tract, and may be fatal as a re-
sult of spasms, inflammation, and fluid
accumulation in the lungs.21

Confront, Confront Weedstick, Con-
front F, and two Confront-fertilizer com-
binations contain triethylamine (N,N-
diethylanamine), ethylenediaminetetraacetic
acid (EDTA), and polyethoxylated
tallowamine (POEA).2? Triethylamine
causes severe eye irritation, and may cause

“blue haze” vision. It also causes skin irri-

7

‘tation, and respiratory tract irritation

which may lead to chemical pneumonia.
It may irritate the digestive tract.?3 EDTA
causes eye irritation, skin irritation, and
respiratory tract irritation. In laboratory
tests it has caused reproductive problems,
including stunting and death of fetuses
and abnormal fetal development 242
POEA causes eye burns; skin redness,
swelling, and blistering; nausea; and di-
arrhea.?827 Concentrations of POEA be-
tween 1 and 5 parts per million kill fish.?

Persistence in Soil

Clopyralid is “persistent”?® in soil, ac-
cording to EPA, with a half-life (the time
required for one-half of the amount of
clopyralid to break down or move away
from a test site) of “up to 11 months.”?®
Several studies have measured persistence
under field conditions; clopyralid per-
sisted in soil between 2 and 14 months
depending on soil type, climate, and other
factors.?%3! (See Figure 4.) Enough

clopyralid persists in soil that lentils, saf-

flower, and peas are damaged 220 days
after treatment,’! and a fall application
caused “severe potato growth reductions”
in potatoes planted the next spring?2

Persistence in Compost
and Muiches

Compost and mulches made from
clopyralid-treated plants contain residues.
A study from Michigan State University
measured clopyralid in grass clippings
composted for up to one year.33 Another
study found that potatoes mulched with
mint hay were damaged when the hay
was made from plants treated with
clopyralid the preceding spring.34 In a
greenhouse experiment in which
clopyralid-damaged bean plants were used
as a soil amendment for subsequent
plantings of beans, damage was visible
for three generations.3 '

Contamination of Water

EPA described clopyralid as “very
soluble™ in water and “very mobile”%
in soil and concluded that it “has the
potential to leach to ground water and/
or contaminate surface water.”3¢ Relative
to other herbicides, the amount of
clopyralid used in the U.S. is small: for
example, its use is about 0.1 percent of
that of atrazine, the most widely used
herbicide in the U.S.1? Atrazine is widely
found as a water contarmninant.% Despite
this low level of use, the U.S. Geological
Survey has found clopyralid in two of
the twenty river basins it has sampled for
pesticides, the Central Columbia Plateau
(Washington and Idaho) and the Trinity
River Basin (Texas).38-39

Under “worst case” experimental con-
ditions (application to a harvested, culti-
vated field followed by irrigation),
clopyralid was found in soil water samples
at all depths and dates tested, up to 30
days after treatment and down to a depth
of 1.8 meters (almost 6 feet).*?

Effects on Crop Plants

Clopyralid is “considered volatile,”*!
according to EPA, meaning that it can
evaporate from foliage and soil after ap-
plication, move away from the applica-
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Figure 4

Persistence of Clopyralid in Soil
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Sources: Pik, A.J. et al. 1977. Fate of 3,6-dichloropicolinic acid in soils. J. Agric. Food Chem.

Bovey, R.W. and C.W. Richardson. 1991. Dissipation of clopyralid and picloram in soil and
seep flow in the backlands of Texas. J. Environ. Qual. 20:528-531.
Tanphiphat, K. and L.C. Burrill. 1987. Persistance of clopyralid in soil. Proc. West. Soc. Weed

Haderlie, L.C. and D.K. Harrington. 1988. Potato growth and symptoms when grown in
clopyralid soil residue. West. Soc. Weed Sci. Res. Prog. Rep. Pp. 387-389.

Depending ‘on soil type and climate, clopyralid can persist up to 14 months in soil.

tion site, and “adversely affect nontarget
broadleaf plants.”*! EPA calculated that
volatilization of only one percent of ap-
plied clopyralid would be enough to dam-
age nontarget plants.'“ For a sensitive crop
plant, the amount causing damage is even
smaller. Potato plants showed damages
after exposure to 0.07 percent of typical
agricultural rates, and 0.7 percent reduced
potato yields.42 Potatoes are so sensitive
to clopyralid that effects can be seen in

plants the year following exposure. When
tubers from clopyralid-damaged plants
were grown in an unsprayed field,
clopyralid injuries were visible in the new
generation of potato plants.*3

Hazards to Endangered
Species
EPA has identified 11 species of en-

dangered plants which could be jeopar-
dized by the use of clopyralid.44 Five of

these species are rare cactus species. T he
impact of clopyralid on endangered cac-
tus has been studied in Arizona, by do-
ing experiments with close relatives of the
endangered species. The experiments
showed that some of the cactus species
were impacted for months following
clopyralid treatment. Of the five species
studied, one showed reduced vigor 16
months after treatment, one showed re-
duced survival and vigor for six months
(this species is not easy to keep alive, and
could not be evaluated for 16 months),
and one showed reduced survival for 16
months.

Effects on Plant Communities

Clopyralid is used in plant commu-
nity restoration efforts in an attempt to
kill alien (weed) species and promote the
growth of native species. A study con-
ducted in Glacier National Park found
that clopyralid-based restoration has
mixed results. After a highway in the park
was widened, researchers attempted to re-
establish native vegetation along the road-
side. Study plots were seeded with native
seed mixes, and treated three times with
clopyralid. The abundance of nonnative
broad-leaved species decreased and the
abundance of native grasses increased
slightly. However, the herbicide treatment
also reduced the abundance of native
broad-leaved plants and increased the
abundance of nonnative grasses.*6

An experiment in the United King-
dom showed similar results. After sowing
seed from native species, treatment with
clopyralid reduced the abundance of one
of the seeded broad-leaved species about
75 percent and completely eliminated
flowering by that species. Clopyralid treat-
ment also eliminated flowering by two
other species and reduced flowering of a
third species by 90 percent.?’

Effects on Beneficial Insects

Since clopyralid is an herbicide, it is
not surprising that plants are the primary
target of its toxicity. However, clopyralid
is also toxic to some beneficial insects,
those insects that are economically im-
portant because they reduce populations
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of agricultural pests. The International
Organization for Biological Control
found that clopyralid is toxic to three spe-
cies of beneficial insects: between 30 and
80 percent of test populations of a lady-
bug and a pirate bug were killed by
clopyralid, as were between 25 and 50
percent of populations of a lacewing.48

Resistance

Resistance to clopyralid was docu-
mented in a yellow starthistle population
in Washington. The starthistle grew in a
pasture that was treated frequently with
picloram over a ten year period. Green-
house studies showed that the starthistle
had 3-fold resistance to picloram. (The
amount of picloram required to kill the
plants was three times the amount re-
quired to kill plants that had not devel-
oped resistance.) For clopyralid, the
starthistle showed 14-fold resistance.*? ¥
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