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CHLOROTHALONIL

hlorothalonil is a broad-spectrum fungicide sold
under the trade names such as Daconil 2787 and
Bravo. Chlorothalonil is used for controlling
fungal pathogens in cabbage, broccoli, cauliflower,
brussels sprouts, carrots, celery, cucumbers, melons,
potatoes, tomatoes, squash, turf, ornamentals, and
conifers. It is also used as a preservative in latex paints
(Agriculture and Agri-Food Canada 1997).

C

of spray during flowering (ISK Biotech 1990a). The
maximum labelled application rate presumed to have been
used was 2.5 kg⋅ha-1. A single application of 14 g⋅L-1 to
mature leaves of greenhouse-grown pecan seedlings
(Carya illinoensis) reduced net photosynthesis for 9 d
post-treatment (Wood et al. 1984). Since this crop is not
grown in Canada and an application rate could not be
calculated, it was not used for guideline derivation.

In neutral and acidic soils, chlorothalonil is relatively
immobile and persistent, with a half-life in sandy loam of
1–2 months (Stallard et al. 1972). Little movement (0.01–
0.17 mg⋅kg-1) below 0–7.6 cm occurred throughout the
8-month study. Reduker et al. (1988) reported only 2.8%
(2.8 mg) was recovered from soil column elution and soil
extraction, suggesting either strong adsorption or
significant degradation. Capps et al. (1982) concluded that
chlorothalonil was moderately mobile in sand and that
organic material did not influence its mobility. Krawchuck
and Webster (1987) found chlorothalonil in the outflow of
tile drains from irrigated cropland (0.06–3.66 µg⋅L-1) and
concluded that it was mobile in coarse sandy soils.

Limited phytotoxicity occurred in De Chaunac grapes
when two flowable formulations (Bravo 7.2F [720 g⋅L-1]
and Bravo 500F [500 g·L-1]) were applied at concentrations equivalent to 1.5 kg⋅ha-1 per application
(Northover and Ripley 1980). A full-season program of
six applications was compared to a late-season, threespray program. The 7.2F and 500F formulations damaged
the berries (superficial epidermal roughness, scaling, and
blotchy coloration) when assessed 14 d after the final
application.

For more information on the use, environmental
concentrations, and chemical properties of chlorothalonil,
see the fact sheet on chlorothalonil in Chapter 4 of
Canadian Environmental Quality Guidelines.

Water Quality Guideline Derivation
The interim Canadian water quality guidelines for
chlorothalonil for the protection of agricultural water uses
were developed based on the CCME protocol (CCME
1993).

Irrigation Water
No definitive reports of phytotoxicity have been reported
from chlorothalonil use at recommended rates. Agriculture
Canada (1985) reported the results of four studies; no
toxicity to any of the crops (spring wheat, hard red winter
wheat, barley, creeping bent grass, and annual bluegrass)
was found at rates of 1.125–24.0 kg⋅ha-1.

Stephenson et al. (1980) observed additive phytotoxicity
to tomato seedlings exposed to chlorothalonil plus
metribuzin. Metribuzin was sprayed on day 30 at 0.25 or
0.50 kg⋅ha-1, and 3 h later Bravo (75WP) was applied to
the foliage at 2.52 kg⋅ha-1. Phytotoxicity was additive as
slight injury occurred to plants exposed to metribuzin
alone, but significantly greater injury was found in
combination with chlorothalonil. Field studies, however,
showed no reduction in tomato yield and no enhanced
metribuzin injury. The disparity between field and
laboratory results was attributed to differences in light
intensity.
Sufficient data existed to derive a guideline only for the
“other crops” group, which consists of crops other than
cereals, tame hays, or pastures. A LOEAR of 1.5 kg⋅ha-1
was reported for grapes (Northover and Ripley 1980). The
NOEAR was estimated by dividing the LOEAR by 4.5,

Table 1. Water quality guidelines for chlorothalonil for the
protection of agricultural water uses (CCME 1994).
Use
Irrigation water

Discolouration of blooms has been observed in
petunias, hydrangeas, azaleas, and rhododendrons when
chlorothalonil was applied at concentrations of 1.25 g⋅L-1

Canadian Environmental Quality Guidelines
Canadian Council of Ministers of the Environment, 1999

Livestock water
*

Interim guideline.
Other crops.

†

-1

Guideline value (µg·L )
5.8
170

*

*†

CHLOROTHALONIL

Canadian Water Quality Guidelines for
the Protection of Agricultural Water Uses

resuting in a NOEAR of 0.33 kg⋅ha-1. The geometric mean
of these values was divided by an uncertainty factor of 10
to arrive at an acceptable application rate (AAR) of
0.07 kg⋅ha-1. The AAR was then divided by the
approximate Canadian annual irrigation rate of 107 L⋅ha-1
per year to calculate the SMATC of 5.8 µg⋅L-1. This value
is the recommended interim Canadian water quality
guideline for irrigation of “other crops” (CCME 1994).

Chlorothalonil is classified as a potential human
carcinogen (Group B2) (USEPA 1989). No clear doserelated trend was distinguished. Chlorothalonil was
carcinogenic in Osborne-Mendel rats (NCI 1980). Doserelated adenomas and adenocarcinomas of the renal
tubular epithelium developed in the treated rats. The
observed tumours were considered to be histogenically
related and sufficient evidence for carcinogenicity in
Osborne-Mendel rats (USEPA 1989). In a 2-year study
using the Fisher 344 rat, a NOEL of 1.5 mg⋅kg-1 per day
and a LOEL of 3.3 mg⋅kg-1 per day were reported based
on general toxicity and oncogenicity and primary stomach
tumours (Health Canada 1993).

Livestock Water
The acute dermal and oral LD50s for rats and rabbits were
>10 000 g⋅kg-1 (ISK Biotech 1985). Inhalation studies
using rats reported a 1-h LC50 of 0.31 mg⋅L-1 for technical
chlorothalonil and 4-h LC50s of 0.54, 0.9, and
>7.16 mg⋅L-1 for Daconil 2787 W-75, Bravo W-75, and
Bravo 500, respectively (ISK Biotech 1985).

When mallard ducklings (Anas platyrhynchos) were
administered a single dose of 4640 mg⋅kg-1 bw of
technical chlorothalonil and observed for 8 d, they showed
lethargy, lower limb weakness, and reduced body weight
gain, but not mortality (ISK Biotech 1977). The single
dose LD50 for DS-3701 was 158 mg⋅kg-1 bw (ISK Biotech
1978). Chronic studies investigating the reproductive
effects on mallards and bobwhite quail (Colinus
virginianus) reported no-observed-effect doses (NOEDs)
of 1487 and 100.3 mg·kg-1 per day, respectively (ISK
Biotech 1988a, 1988b). The major degradation product,
DS-3701, however, was more toxic. For mallards, the 5-d
LD50 was 300 mg⋅kg-1 per day in ducklings and the lowestobserved-effect dose (LOED) was 15.4 mg⋅kg-1 per day
based on reduced eggshell thickness of (ISK Biotech
1981b, 1988b). The degradation product DS-3701 was
also
more
toxic
in
14-d-old bobwhite quail than the parent compound, with a
LOED of 100 mg⋅kg-1 per day causing lethargy, loss of the
righting reflex, and prostrate posture (ISK Biotech
1981a).

Several studies have evaluated the chronic toxicity of
chlorothalonil to mammals such as rats, mice, dogs, and
rabbits. Effects measured were renal histopathology, body
and organ weights, growth rates, teratogenicity, mutations,
mortality, tumour growth, blood chemistry, fertility, preimplementation losses, and fetal mortality. Kidney
damage was generally identified as the likely effect of
exposure; the NOEL and LOEL were 1.0 and 1.5 mg⋅kg-1
per day, respectively, in a 1-year rat study (Health Canada
1993).
Reproduction effects were assessed in two studies where
technical chlorothalonil was fed to Charles River CD rats.
ISK Biotech (1990b) reported reduced body weights in F0
and F1 adults at a LOEL of 75 mg⋅kg-1 per day and a
NOEL of 25 mg⋅kg-1 per day. Stomach lesions were found
in all animals and kidney lesions in all but males at the
lowest dose tested of 25 mg⋅kg-1 per day. Decreased pup
weight was observed on day 21 of lactation at
300 mg⋅kg-1 per day, but not at 150 mg⋅kg-1 per day.
Paynter and Kundzin (1967) fed chlorothalonil at up to
250 mg⋅kg-1 per day to three generations of rats.
Significant growth suppression was observed in the
nursing litters of each generation. Reproductive
performance was not affected, and pups showed no
malformations attributable to chlorothalonil. Body weight
gains for exposed rats (male and female) were lower than
those in control animals (USEPA 1989).

The most sensitive mammal or bird found was the rat,
with a reported 1-year LOEL and NOEL of 1.5 and
1.0 mg⋅kg-1 per day, respectively (Health Canada 1993).
However, a 2-year study conducted in 1987 on the Fischer
344 rat was deemed the most appropriate to derive the
recommended human acceptable daily intake (ADI) (C.
Warfield 1993, Health Canada, Ottawa, pers. com.). This
study reported a LOEL and NOEL of 3.3 and 1.5 mg⋅kg-1
per day, respectively, for general toxicity and
oncogenicity, and was considered the most appropriate to
derive the TDI. To calculate the TDI, the geometric mean
of the LOEL and NOEL was divided by an uncertainty
factor of 10 to result in a TDI of 0.22 mg⋅kg-1 per day.
Multiplying the TDI by the ratio of animal body weight to
water intake for the most conservative livestock animal
(leghorn chicken) yielded am RC of 0.83 mg⋅L-1. To
account for exposure to chlorothalonil from sources other
than water, the lowest RC is multiplied by an
apportionment factor of 0.2 to give an interim water

Reported NOELs for maternal toxicity and teratogenicity
for rats and rabbits were 100 and 400 mg⋅kg-1 per day,
respectively (Rodwell et al. 1983). Health Canada (1993)
reported a NOEL for embryotoxicity, fetotoxicity, and
teratogenicity of 20 mg⋅kg-1 per day for New Zealand
white rabbits. It was concluded that chlorothalonil is not a
mammalian genotoxic agent (Health Canada 1993).
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quality guideline of 170 µg⋅L-1 for the protection of
livestock (CCME 1994).
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