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aptan (C9H8Cl3NO2S) has a CAS name and
registry number of 3a,4,7,7a-tetrahydro-2[(trichloro-methyl)thio]-1H-isoindole-1,3(2H)-dione
and 133-06-2, respectively (Tomlin 1994). The most
common trade name for captan is Orthocide, but other
trade names and formulations registered in Canada can be
found in Agriculture and Agri-Food Canada (1997).
Captan is a broad-spectrum, nonsystemic fungicide that
was first registered in Canada in 1953 and is used to
control disease in vegetables, fruit, tobacco, turf, and
ornamentals. It may be used as a seed treatment on corn,
beans, peas, and other crops and also to control mildew in
vinyl, lacquer, wallpaper flour paste, rubber, and
polyethylene articles (Agriculture and Agri-Food Canada
1997).
The persistence of captan can range from a half-life of 1 d
in a thoroughly mixed soil to little degradation in 21 d
under localized application conditions (seed treatments)
(Griffith and Matthews 1969). Hydrolysis and microbial
degradation are both significant fate processes for captan
in soil, while volatilization is not important (USEPA
1984). Captan stability increases with decreasing pH and
soil moisture content (Goring 1972; Agriculture Canada
1982). A half-life of 3.5 d was observed in a moist (17.5%
water) and slightly acidic (pH 6.4) soil (Burchfield 1959).
The half-life increased to 50 d with a decrease in pH to
6.2 and reduction in soil moisture content to 1.6%.
However, Kluge (1969) reported that captan degradation
was not influenced by soil pH changes in the range pH
3.6–7.4. Captan is not very mobile in soil and should not
leach in appreciable quantities to groundwater (Goring
1972; USEPA 1985).
For more information on the use, environmental
concentrations, and chemical properties of captan, see the
fact sheet on captan in Chapter 4 of Canadian
Environmental Quality Guidelines.

Water Quality Guideline Derivation

protocol (CCME 1993) and, therefore, does not follow the
protocol.

Livestock Water
Captan typically exhibits low acute oral toxicity to
mammals and birds. Reported acute oral LD50 values for
mice and rats are 7000 mg⋅kg-1 and >9000 mg⋅kg-1,
respectively (USEPA 1984, 1986). The lowest LD50 for a
bird species was >2000 mg⋅kg-1 bw for 3- to 4-month-old
male mallard ducks (Hudson et al. 1984).
Many studies have been conducted on the long-term
effects of captan ingestion by mammals and birds. A
LOEL of 100 mg⋅kg-1 per day and a NOEL of 25 mg⋅kg-1
per day based on hepatocellular hypertrophy, increased
kidney weight, and decreased body weight were
determined in rats (USEPA 1985). A total oral dose of
78 mg⋅kg-1 bw over a 2-month period was reported to
affect blood hemoglobin concentration, leucocyte and
erythrocyte counts, prothrombin levels, serum cholesterol,
and sperm motility in treated rats. Intermittent dosing with
captan produced a more pronounced toxic response than
continuous dosing (Dekanozishvili 1975).
Martin and Lewis (1979) injected chicken embryos with
captan at 12 mg⋅kg-1 egg weight. The biosynthesis of
DNA, RNA, and various proteins in the developing limbs
was inhibited or delayed, and total protein concentration
was lower. However, chicks fed captan-treated seed corn
in a mixed ration (producing a final level of 320 mg⋅kg-1)
for 74 d suffered no harmful effects (Link et al. 1956).

Table 1. Water quality guidelines for captan for the
protection of agricultural water uses (CCME 1991).
Use
Irrigation

The interim Canadian water quality guideline for captan
for the protection of livestock water (CCME 1991) was
developed prior to the implementation of the CCME
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The USEPA classified captan as a Group B2 (probable
human) carcinogen (USEPA 1989). Several studies have
also reported positive mutagenic responses in a variety of
in vitro test systems (Legator et al. 1969; USEPA 1985).
Mutagenesis assays indicated that captan induces DNA
repair mechanisms, produces chromosome aberrations in
mammalian cell cultures (USEPA 1985), and increases the
number of X-chromosome breaks in human embryo cell
cultures (Legator et al. 1969). Xu and Schurr (1990)
labelled captan a “strongly positive” genotoxic compound.

guideline for captan, however, has not been developed
(Health Canada 1996). The NOAEL of 12.5 mg⋅kg-1 per
day for reproductive effects in rats (USEPA 1985),
therefore, was used as the basis for guideline
development. For a conservative estimate, an uncertainty
factor of 0.001 (USEPA 1987) is applied to the NOAEL
to produce an estimated NOAEL of 0.0125 mg⋅kg-1 per
day for livestock. Multiplying this value by the ratio of
animal body weight to water intake for a lactating dairy
cow yielded an RC of 64.1 µg⋅L-1. To account for
exposure to captan from sources other than water, the
lowest RC is multiplied by an apportionment factor of 0.2
to give an interim water quality guideline of 13 µg⋅L-1 for
the protection of livestock (CCME 1991).

Captan may produce embryological and maternal toxic
effects in mammals. Weight loss was observed in pregnant
mice
receiving
oral
doses
of
captan
of
100 mg⋅kg-1 per day (Bionetics Research Laboratories
1968). Oral administration of captan to golden Syrian
hamsters on gestation days 6–10 (cumulative doses to
1500 mg·kg-1 per day) or as a single dose of 300 mg⋅kg-1
per day resulted in reduced fetal weight, increased
maternal mortality, and teratogenic effects (i.e., fused ribs
and exencephally) (Robens 1970). Doses of 200 mg⋅kg-1
per day have also been reported to cause maternal and
fetal weight loss and death, increased early and late
resorptions, and post-implantation losses (Goldenthal
1978). Doses of 12 mg⋅kg-1 per day administered to
rabbits reduced maternal, mean litter, and fetal weights
(Chevron Chemical Co. 1981). Daily doses of 30 mg⋅kg-1
administered to beagle dogs throughout gestation
increased the percentage of stillborn pups and produced a
low incidence of terata (Earl et al. 1973). These
teratogenic effects were not dose-dependent and did not
show any consistent pattern.
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