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alkanoic acid herbicide with a CAS name and When the addition of sterile and nonsterile sediment to

number of (methyl)-2-[4-(2,4-dichloro-phenoxy) nonsterile estuarine water was compared, however,

phenoxy] propionic acid and 51338-27-3, degradation was greater in the presence of nonsterile
respectively (Tomlin 1994). Diclofop-methyl undergoes sediment (values for sterile sediment = 51.7, 49.9, and
hydrolysis to form diclofop-acid (referred to here as 43.8 h, versus values for nonsterile sediment = 2.6, 3.1,
diclofop), a compound that also exhibits herbicidal and 7.9 h). This shows the important role that
properties (Swanson and Lintott 1989). Diclofop-methyl microorganisms associated with sediment play in the
was registered in Canada in 1977 and is sold under théiodegradation of diclofop-methyl.
tradename Hoe-Grass (Agriculture and Agri-Food Canada
1997). Information on the bioaccumulation of diclofop-methyl

was limited to a 28-d study conducted by Gildemeister et

Diclofop-methyl is used for postemergence control of wild al. (1991) using Hoe 023408c. BCFs of 112—643 for
oats, wild millets, and other annual grass weeds in wheatwhole fish, 34-95 for edible tissue, and 225-1113 for
barley, rye, red fescue, and broad-leaved crops such asonedible tissue were reported in bluegill sunfish
soya beans, sugar beet, flax, legumes, potatoes, andlepomis macrochirus)The peak concentrations in the
cucumbers. Diclofop-methyl is a selective systemic different fish parts were reached after 7 d, followed by a
herbicide that is used primarily in the prairies. It destroyssteady decline to half that concentration in nonedible parts
the cell membrane, prevents the translocation ofand constancy in the edible parts. After being placed in
assimilates to the roots, reduces the chlorophyll contentclean water, concentrations decreased significantly within
and inhibits photosynthesis and meristem activity (Tomlin the first 24—72 h. Clearance from whole fish was an 88%,
1994). In 1988, over & 10° kg of diclofop-methyl were  reduction in edible parts and 70-82% reduction in
used in Canada (Agriculture Canada and Environmentonedible parts over 14 d.
Canada 1987).

D iclofop-methyl (GeH14Cl,O,) is a polycyclic  sediment assists in catalyzing diclofop-methyl hydrolysis.

Erosion of diclofop-methyl adsorbed to soil and, to a Water Quality Guideline Derivation

small extent, its desorption and solubilization into water

are the possible main routes for entry into the environmenfThe Canadian water quality guideline for diclofop-methyl
(Hickman et al. 1983). Concentrations in Canadian for the protection of freshwater life was developed based
aquatic  environments range from 0.11 to onthe CCME protocol (CCME 1991).

6.1 udll™* (Grover 1983; Waite et al. 1986).

In a laboratory microcosm study diclofop-methyl Freshwater Aquatic Life

underwent almost complete hydrolysis within the first 8 h

in the water column. Its depletion occurred concurrently Acute toxmly values (96-h L&gs) for fish range from 150
with a rapid increase in the activity of diclofop, which to 540 pudl™ for bluegill (L. macrochirus)(Mayer and
peaked 4 h after the addition of diclofop-methyl. The Ellersieck 1986; Smith and Schweitzer 1990). Hoe-Grass
diclofop slowly degraded to 50% of the peak concentra-(36% a.i.) produced 96-h Ls6 of 90, 180, and 270 [Ig*

tion 11 d after the initial diclofop-methyl spike (Lintott for fingerling rainbow trouf{Oncorhynchus mykissyith
1993). decreasing water hardness of 44.8, 37.1, and 2518'mg

Walker et al. (1988) studied the biodegradation of
diclofop-methyl in sterilized and unsterilized estuarine Table 1. Water quality guidelines for diclofop-methy! for

water/sediment slurries. The mean half-life of diclofop- the protection of aquatic life (CCME 1993).
methyl in nonsterile estuarine water was 9.2 h. When & — m
nonsterile sediment slurry was added to this water, theAquatic life Guideline value (ug-L")
mean half-life value was reduced to 4.5 h. A reduction ingreshwater 6.1

mean half-life was also observed when sterile sediment "
was added to sterile estuarine water (value decreased frof2ine NRG
160.6 h to 48.5 h). Thisuggests that the addition of Norecommended guideline.
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Toxicity Species Toxicity Concentration (ug-k) for Ankistrodesmusp. to 4357 u@.-l for Nitzschia
'”fo’matjfr _ endpoint kutzigiana(Lintott 1993).
& |O. mykiss 96-h LG, : ]
£ |o. mykiss 96-h L : = . S .
2o, mikiss 96-h LEZ : " The water quality guideline for diclofop-methyl for the
> |L. macrochiruslo6-h LG,| ¢ = protection of freshwater life is 6.1 [ig' (CCME 1993). It
o | §|p-magna  [4&-hLG, : m was derived by multiplying the 6-week LOEC of
= a . - . a.
3| D.magna  [48-hLG, : u 61 pudgll™ (Fischer and Knauf 1981) for the most sensitive
g :yk?r'”"dt”’s”' 48': 'I'ECGO : = organism, the brown tro(S. trutta),by a safety factor of 0.1
s (;:[i%uejg‘“s gg:h E%’ : . (CCME 1991). Since diclofop-methyl hydrolyzes quickly to
2 . 0| - . o . . . . .
£ |s. capricomutum{96-h EG, : ] diclofop, it is assumed that this guideline provides protection
& IN. kutzigiana [96-h EG, : . against the adverse effects of both compounds.
_|Ulothrix sp.  [168-h EGy| . L]
g [s. truta 6-wk LOE 5 .
£ § P. promelas  [30-d LOEQ : L] References
£ [ ;
© [ £ [P- magna 14-d LG, 5 = Agriculture and Agri-Food Canada. 1997. Regulatory Information on
g |cyprinotussp. |46-d LG, : ] Pesticide Products (RIPP) Database (CCINFODISK). Produced by
= — . Agriculture and Agri-Food Canada and distributed by the Canadian
Canadian V‘G’alter Qli‘la"w Guideline : Centre for Occupational Health and Safety. CD-ROM.
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Chemicals Branch, Ottawa.
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water quality guidelines, Canadian Council of Resource and
Environment Ministers. 1987. Prepared by the Task Force on Water

Figure 1. Select freshwater toxicity data for diclofop-methyl.

A chronic 6-week study (l)n brown tro®&almo f'jUtta) Quality Guidelines. [Updated and reprinted with minor revisions and
reported a NOEC of 8 (llfj” based on egg mortality and  editorial changes in Canadian environmental quality guidelines,
fry and embryo development, and a LOEC of 6]]]1{}9 Chapter 4, Canadian Council of Ministers of the Environment, 1999,

based on a decreased rate of fish fry development (Fischer Winnireg.]

L ——— 1993. Appendix Xll—Canadian water quality guidelines:
and Knauf 1981). In a 30-d study on egg hatchability and Updates (March 1993), bromoxynil, dicamba, and diclofop-methyl.

survival and growth of fathead minno@imephales In: Canadian water quality guidelines, Canadian Council of Resource
promelas)larvae, a NOEC of 39 |iij* and a LOEC of and Environment Ministers. 1987. Prepared by the Task Force on
86 pudll™t Hoelon (36% a.i.) were recorded (EG&G _ Water Quality Guidelines. N _
Bionomics 1981) EG&G Bionomics. 1981. The toxicity of Hoelon® to fathead minnow

(Pimephales promela®mbryo and larvae. Research report submitted to
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