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ECOLOGICAL EFFECTS BRANCH REVIEW

Paragquat CL

Submission Purpose- and Label Information

To add rice preplant or preemergence for kill of emerged
annual broadleaf weeds and grasses and for top kill and
sgppression of perennials prior to flooding (California

only).
1-2 gts. per sprayed acre (0.5 to 1.0 1b ai/A).

Aerial application - 5 to 10 gals. water per acre.*
Ground application - Use 20-60 gals. diluted spray per
acre.*

*pdd ORTHO X~77 SPREADER (Non-ionic) at 8.0 oz. per 100
gallons of dilute spray.

Apply when the weeds and grasses are succulent and growth
is from 1" to 6" high. Apply prior to flooding rice.

Hazard Assegsment

Paraquat is a nonselective contact herbicide and dessicant
which rapidly (within hours) kills all green plant growth
to which it is applied. It was registered for use in

this country in the 1960's by the U.S. Department of

Agriculture, EPA's predecessor 1n pesticide regulation.

Registered uses for paraquat include:

—~-preemergence weed control in various vegetable crops
——-noncrop weed control
--weed control in orchards and vineyards
—-weed control in reduced tillage operations
—--harvest aid for soybeans, sugarcane, sunflowers,
and cotton

All formulations but one (0.276% pressurized liquids for
home use) are classified restricted.

Paraquat is applied to fallow rice fields already under
current noncrop weed control registration.




Based on environmental fate data available to us at the
present time, paraquat can be classified as a persistent
pesticide because it binds rapidly and completely to

soil clay minerals and to a lesser extent with soil
organic matter; in its bound state in soil it is not
readily subjected to photochemical, microbial, or chemical
degradation and it is not readily metabolized by plants.

The primary mechanism by which paraquat becomes unavailable
is adsorption to soil containing expanding clay minerals
such as montmorillonite. Biological and chemical
degradation do not contribute appreciably to its
dissipation. The adsorption of paraguat to soil is highly
dependent upon the type of clay mineral present.

paraquat adsorbed to soils high in montmorillonite clay
content may be deposited as sediment in ponds, lakes and
streams following sheet erosion from treated areas.
paraquat may persist in bottom sediments for considerable
periods of time. At present, the data available are not
sufficient fo demonstrate that paraquat will not desorb
from sediment after prolonged exposure in_the aquatic
environment and thereby present a potential hazard to
aquatic organisms. Additionally., information should be
obtained on the possible translocation of paraquat from
bottom sediments by rooted aquatic plants.

Bioaccumulation of paraquat, per se, does not appear to
represent a problem. Low residues were found in fish
and shellfish tissues. Anodonta had a maximum
bioaccumulation ratio of about 3X.

There are two concerns EEB has with Paraquat. First,
although acute toxicity is of concern to terrestrial
wildlife, we are more concerned with the subacute effects.
There is evidence that contact, particularly with freshly
sprayed foliage, causes severe lingual necroses in

certain mammals and a subsequent inability or unwillingness
to eat. The stomachs of some dead animals were found to

be empty. gseveral incidents 1n Britain and France

following the spraying of paragquat on a variety of sites
(mostly grasses) have -been recorded. parquat residues
were detected in gut and urine samples. second, there
is evidence to show that following direct application

paraguat can cause a reduction in avian egg hatchability.

el



Believing that only certain sites of application represent
potentially serious exposure opportunities, the Agency
evaluated the registered uses of paraquat during 1980 to
1982.

Certain noncrop sites (rights-of-way, including highways,
dividers and medians, railroads, and electric utility)

and one pasture site (east of the cascade and Sierra
Nevada Mountains and west of the Rocky Mountains)
presented the potential for significant wildlife exposure.
The Agency and the registrant agreed that voluntary
cancellation of those sites would reduce the risk to
wildlife, and they have been deleted from paraquat labels.

pParaquat would not normally be expected to present a
hazard to fish at expected rates up to 1.0 1b ai/A.
Available acute toxicity data demonstrate that paraquat
is slightly toxic to certain species of fish. This is
based on a 96—hour LCsg of 13 (8.5-19) ppm using the
29.1% paraguat dichloride. Initial exposure of fish to
paraguat, based on direct application to water 6 inches
deep at a maximum rate of-1.0 1b ai/A, would be expected
to approximate 0.734 ppm. This results in at least a
2-fold margin of safety (based on 1/10 the LC50).

paraquat is moderately toxic to freshwater invertebrates.
The Daphnia 48-hour LCsg of 1.2 ppm (92.3% paraquat) and
4.0 ppm (29% paraquat) indicates that initial expected

residues up to 0.734 ppm would be within the restrictive
classification range for certain agquatic invertebrates.

Treatment of ponds has resulted in some acute toxicity

to aquatic organisms (in some instances probably resulting
from deoxygenation of the water), but the studies were

not good enough to adequately determine the effects.

Use of rice fields by air-breathing animals is expected
to be minimal at the time paraquat is to be applied,
prior to flooding. Regarding aquatic organisms, paraguat
will be bound-up in soil and will not be bio-available
upon flooding. Subsequent off-target movement should be
minimal and below acute action levels.
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103.

Conclusions

Tbe use of paraquat preflood to rice in California only,
will not pose any significant additional adverse effects
to nontarget organisms.

Unless it can be shown that information on persistence
and desorption of paraquat in California soils obviate
the need, chronic fish and invertebrate studies should

>

be provided for the Paraquat Registration Standard.

Estuarine and marine organism testing is usually required
for rice use. However, since use is intended for
california only, and the immediate rice drainage areas
are freshwater, these data are not required. 1In the
event paraquat is registered for rice in other states,
estuarine/marine organism testing may be needed.

A 1/ofes

Richard Stevens
Biologist

o

Core— /235
Harry Craven -
Head, Section 1

MIk ak
Cchief, Ecological Effects Branch
Hazard Evaluation Division
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061601

Shaughnessey Number

Initiated:

EEB Chemical pProfile

pParaquat

100 Fish and Wildlife Toxicology

100.1 Minimum Requirements

100.1.1 Avian Acute Oral LD50

Results
Species Test Material (mg/kg)

Bobwhite 93.3% 176
(144-213)

Mallard 24% 199
: (144-276)

7
A 6001
(424-848)

1 acute percutaneous LD50

100.1.2 Avian Dietary LCS50

sul
Relwusts
Sgecies Test Material (ppm)
Bobwhite 29.1 981 __
(784-1213)
Mallard 29.1 4048

(3432-4886)

100.1.3 Fish Acute LC50

Results
Sgecies Test Material (ppm)
Channel
catfish 42% >100
Bluegill 29% 13
(8.5-19)
Rainbow 29% 15

(11-19)

Category

peferred

Supplemental

supplemental

Category

Core

Core

Category

Supp

Supp

Supp

April 2, 1985
by R.R. Stevens

Reference

Beavers, 1973

Hudson, et al.
(1979)

Ibid

Reference
geath, et al.

1975

Ibid

Reference

Johnson and
Finley, 1980

Ibid

Ibid
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100.1.4

Sgecies

Daphnid

_ Daphnid

Aquatic Invertebrate LC50

Results
Test Material (ppm)
29% 4.0
(2.7-6.0)
92.3% 1.2
(0.67-2.2)

Category
Supp

peferred

Reference

Johnson and
Finley, 1980

Chevron Chemical
Co., 1978
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