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emergence weed control in a number of

agricultural crops, including barley, canary grass, Data exist for each of the three principal groups of
fescue, oats, rye, wheat, corn, and sorghum (Albertanontarget crops that are irrigated in Canada: cereals, tame
Agriculture 1989). Target weeds include buckwheat, hay, and pastures; legumes; and other crop species. Cereal
cleavers, cow cockle, lady's-thumb, corn spurry, crops were relatively resistant to dicamba. In wheat, a
smartweeds, bindweed, ragwort, goldenrod, thistles,NOEAR of 0 and a LOEAR of 0.12 lig" a.i. per year
knapweed, poverty weed, pasture sage, sheep sorrel, amdere reported, based on an increase in deformed wheat
spurge. It is also used for brush control in pasturesplant heads (lvany and Nass 1984). In the legume
rangeland, forest lands, roadsides, railways, and utilitygroup, the soybean NOEAR and LOEAR were 0 and
rights-of-way and in turf to control the growth of 0.011 kdha'a.i., respectively, based on a decrease in total
broadleaf weeds, brush, and vines (OMAF 1989). yield (Auch and Arnold 1978). Of the *“other crop

species” tested, sunflowers were the most sensitive, with a

Dicamba has low persistence, with a mean half-life of NOEAR and LOEAR of 0.0004 and 0.0008ha" a.i.,
approximately 25 d (Altom and Stritzke 1973). Dicamba respectively, based on significant decreases (20 and 42%)
dissipation depends on the application rate, soil moisturén the dry weight of seedlings (Derksen 1989).
content, temperature, organic matter content, and type of
soil (Burnside and Lavy 1966; Nash 1989). It has a lowThe geometric means of the LOEAR and the NOEAR for
affinity for most soil types and the potential to be highly the three principal groups were divided by an uncertainty
mobile in soils, with greater mobility evident at higher pH factor of 10 to determine the acceptable application rate
(Grover 1977; Murray and Hall 1989). Low soil-water (AAR). The AARs are then divided by the approximate
partition coefficients () for dicamba (0-0.11 mif™), Canadian annual irrigation rate of ‘10ha” per year to
coupled with a high water solubility, give dicamba the calculate the SMATC. The resulting SMATCs were
potential to leach through agricultural soils and adopted as the guideline for that crop group, namely
contaminate groundwater sources (Grover 1977; Rao an@.6 udll™ for cereals, tame hays and pastures, 0.06 g
Davidson 1980). Microbial degradation appears to be thefor legumes, and 0.006 [Iig* for other crops. The lowest
most important process controlling the fate of dicamba invalue of 0.006 @™ is recommended as the overall
agricultural soils (Smith 1973, 1974; Krueger et al. 1989). Canadian water quality guideline for irrigation (CCME
Suitable conditions of pH, temperature, soil moisture, 1993b). Since this guideline is at the lowest detection limit
percent organic matter, and soil composition that promoteof dicamba in water (0.01 jig"), it should be considered
microbial growth in soil generally favour herbicide in conjunction with a site-specific evaluation until better
dissipation (Torstensson 1988) and have been reported tanalytical detection methods are developed.
favour dicamba degradation in soil (Krueger et al. 1989).
Photodegradation, hydrolysis, and volatilization appear to
be relatively minor routes of dicamba degradation in soilsLivestock Water
(Scifres et al. 1973; Chau and Thompson 1978).

Dicamba is a selective herbicide used for post-Irrigation Water

Dicamba is readily absorbed, only partially metabolized,
For more information on the wuse, environmental and rapidly excreted by mammals (Makary et1886).
concentrations, and chemical properties of dicamba, see
the fact sheet on dicamba in Chapter 4 C#nadian
Environmental Quality Guidelines Table 1. Water quality guidelines for dicamba for the
protection of agricultural water uses (CCME
1993b).

Water Quality Guideline Derivation ) L
Use Guideline value (u@l ™)
The Canadian water quality guidelines for dicamba for thelrrigation water 0.006
protection of agricultural water uses were developed Livestock wat 122

based on the CCME protocol (CCME 1993a). vestock water
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Dicamba does not bioaccumulate to an appreciable exterfthau, A.S.Y., and K. Thompson. 1978. Investigations of the integrity of

in animals according to the data available (St. John and seven herbicide acids in water samples. J. Assoc. Off. Anal. Chem.
) . ’ 61:1481-1485.

Lisk 1969; Oehler and Ivie 1980).

Derksen, D.A. 1989. Dicamba, chlorsulfuron, and clopyalid as sprayer
) ) . contaminants on sunflowégHelianthus annuus)mustard(Brassica
Dicamba is low to moderately toxic to mammals and juncea),and lentil(Lens culinaris) respectively. Weed Sci. 37:616—

birds. Acute oral toxicities of dicamba to mammals 621.

indicate that sensitivities are similar across taxonomicGhassemi. M., L. Fargo, P. Painter, S. Quinlivan, R. Scofield, and
A. Takata. 1981. Environmental fates and impacts of major forest use

gerpS (Worthing and Hance 19_91)- Acute orakdsCfor pesticides. U.S. Environmental Protection Agency Contract 68-02-
mice, guinea pigs, and rabbits ranged from 566 to 3174. TRW Environmental Division, Redondo, CA.
>4600 m@gg'l (Hayes 1982; USDE 1983). Acute oral Grover, R. 1977. Mobility of dicamba, picloram and 2,4-D in soil

LDses of dicamba in birds ranged from 673y in columns. Weed Sci. 25(2):159-162. . -

female pheasants (Pimental 1971) to >10 00 i in Hayels, W.J. 1982. Pesticides studied in man. Williams and Wilkins,
. . . Baltimore, MD.

mallard ducks and bobwhite quail (Ghassemi €1@81). Ivany, J.A., and H.G. Nass. 1984. Effect of herbicides on seedling

growth, head deformation and grain yield of spring wheat cultivars.

Rabbits were more sensitive to the developmental effects Can. J. Plant Sci. 64:25-30.

of dicamba than any other mammalian or avian Sp(::‘CiesKrueger, J.P., R.G. Butz, Y.H. Atallah, and D.J. Cork. 1989. Isolation
" and identification of microorganisms for the degradation of dicamba.

Reduced fetal body weights and post-implantation losses ; Agric. Food Chem. 37:534-538.

-1 .
were observed at 10 riig ™ per day. This study was used Makary, M.H., J.C. Street, and R.P. Sharma. 1986. Pharmacokinetics of
to establish a generic mammalian no-observed-effect dose dicamba isomers applied dermally to rats. Pestic. Biochem. Physiol.

(NOED) of 3 mdkg™ per day and a lowest-observed- 25:258-263.

.m;-l Murray, M.R., and J.K. Hall. 1989. Sorption-desorption of dicamba and
effect dose (LOED) of 10 per dayWazeter et al 3,6-dichlorosalicylic acid in soils. J. Environ. Qual. 18:51-57.

19_77)- The geome_tric mean of the NO_ED and LOED from nash, R.G. 1989. Volatilization and dissipation of acidic herbicides
this study was divided by an uncertainty factor of 100 to from soil under controlled conditions. Chemosphere 18(11/12):2363—
result in an acceptable daily intake (ADI) level of 2373.

55 udﬂg‘l per day. Multiplying the ADI by the ratio of the Oehler, D.D., and G.W. lvie. 1980. Metabolic fate of the herbicide

. f . f dicamba in a lactating cow. J. Agric. Food Chem. 28(4):685-689.
animal body weight to water intake yielded an RC of OMAF (Ontario Ministry of Agriculture and Food). 1989. 1990 Guide

1 .
611 pdl™. To account for exposure to q‘camb?- .from to weed control. Publication 75. Queen’s Printer for Ontario, Toronto.
sources other than water, the lowest RC is multiplied byPimental, D. 1971. Ecological effects of pesticides on non-target
an apportionment factor of 0.2 to give a water quality species. Executive Office of the President, Office of Science and

Al -1 ; ; Technology, Washington, DC.
?gg&lgigggg)zz Hg for the protection of livestock Rao, P.S.C., and J.M. Davidson. 1980. Estimation of pesticide retention

and transformation parameters required in non-point source pollution
models. In: Environmental impacts of non-point source pollution.

overcash, M.R. and J.M. Davidson, eds. Ann Arbor Science
Publishers, Inc., Ann Arbor, MI.

Scifres, C.J., T.J. Allen, C.L. Leinweber, and K.H. Pearson. 1973.
Dissipation and phytotoxicity of dicamba residues in water.
J. Environ. Qual. 2:306-309.

Smith, A.E. 1973. Degradation of dicamba in prairie soils. Weed Res.
13:373-378.

'Smith, A.E. 1974. Breakdown of the herbicide dicamba and its
degradation product 3,6-dichlorosalicylic acid in prairie soils.
J. Agric. Food Chem. 22:601-605.

St. John, L.E., and D.J. Lisk. 1969. Metabolism of Banvel-D herbicide
in a dairy cow. J. Dairy Sci. 52(3):392—-393.

- . - . Torstensson, L. 1988. Microbial decomposition of herbicides in the soil.
CCME (Canadian Council of Ministers of the Environment). 1993a. Outlook Agric. 17:120-124.

Appenc_ilx XV—P_rotocoIs for deriving water quality gw'dellnes _for the USDE (U.S. Department of Energy). 1983. Final environmental
protection of agricultural water uses (October 1993). In: Canadian water™ . . . )
impact statement transmission facilities vegetation management

quality guidelines, Canadian Council of Resource and Environment ) ) L -
Ministers. 1987. Prepared by the Task Force on Water Quality \F;\;ggL?rT;toanE/Els 0097.  Bonneville  Power Administration,

CGhu;?]eller;esi.n [Lg?::g&:ngn:,?g;%iitguh l:nallinor ri}’ézﬁr?:sanghzd'ttg:'aé USEPA (U.S. Environmental Protection Agency). 1988. Health advisories
g€ ladian ¢ quality g o AP S, tor 50 pesticides. PB88-245931/REB. USER®ifice of Drinking
Canadian Council of Ministers of the Environment, 1999, Winnipeg.] :
Water, Washington, DC.

. 1993b. Appendix Xll—Canadian water quality guidelines: . .
Updates (April 1993), bromoxynil, dicamba, and diclofop-methyl, In: "aZeter, F.X., E.I Goldenthal, and D.C. Jessup. 1977. Pilot toxicity

- ! Lo . . studies in rats and rabbits. IRDC Number 163-295. Unpub. (Cited in
Canadian water quality guidelines, Canadian Council of Resource and USEPA 1988.)

Environment Ministers. 1987. Prepared by the Task Force on Water
Quiality Guidelines.
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