Canadian Water Quality
Guidelines for the Protection
of Agricultural Water Uses

CARBOFURAN

arbofuran is a systemic acaricide, insecticide, and
nematicide used on corn, alfalfa, sorghum,
potatoes, sugar beets, canola, sunflowers, and
mixed vegetables. Other names and registered trademarks
include Furadan, Curaterr, Yaltox, Bay 70143, NIA
10242, and ENT 27164 (Thompson 1979; Worthing and
Walker 1983).

C

Acute oral toxicities (14-d LD50) for birds range from
238 µg⋅kg-1 for the duck Dendrocygna bicolor (Tucker
and Crabtree 1970) to 38 900 µg⋅kg-1 for the domestic
chicken (Gallus gallus) (Finlayson et al. 1979). Oral
toxicities (as a single lethal dose) in mammals range from
2000 to 34 500 µg⋅kg-1 for mice and rats, respectively
(Finlayson et al. 1979).

Information is available concerning the fate and
persistence of carbofuran in flooded soils used for rice
cultivation. The degradation of carbofuran in flooded soil
is essentially a hydrolytic reaction producing carbofuran
phenol, although this chemical hydrolysis may be
catalyzed or mediated by the microflora of the flooded
soil (Venkateswarlu and Sethunathan 1978). Anaerobic
conditions in flooded soils apparently enhance the
hydrolysis of carbofuran to carbofuran phenol and
3-hydroxycarbofuran. Further degradation of these
metabolites to carbon dioxide and water requires aerobic
conditions and is primarily accomplished by the microbial
community.

A feeding study using milk cows and silage containing
carbofuran (83–147 mg⋅kg-1 of silage or 3 g⋅d-1) produced
only limited symptoms of muscular contraction after the
first feeding. Thereafter symptoms were barely noticeable
(Miles et al. 1971). Using the data (Miles et al. 1971) on
body weight, the rate of carbofuran ingestion was 4.72 mg
⋅kg-1 bw per day. Assuming an average daily water
requirement of 160 L per cow (CCREM 1987) and a body
weight of 635 kg (Miles et al. 1971), the concentration of
carbofuran in water necessary to attain an intake of
4.72 mg⋅kg-1 per day would be 18.7 mg⋅L-1. This
concentration of carbofuran cannot, however, be
considered a NOEL, as minor symptoms of carbofuran
poisoning were observed after the first feeding and
significant differences of voluntary silage intake were
noted between control cows and cows receiving
carbofuran at 3 g⋅d-1 (Miles et al. 1971).

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

Water Quality Guideline Derivation
The Canadian water quality guideline for carbofuran for
the protection of livestock water (CCME 1989) was
developed prior to the implementation of the CCME
protocol (CCME 1993) and, therefore, does not follow the
protocol.

Livestock Water
Information specifically related to carbofuran in livestock
water supplies could not be found. Most studies indicate
that mammal and bird poisonings are a result of direct
ingestion of carbofuran granules or contaminated food
rather than the result of ingestion of contaminated water.

The maximum acceptable daily intake concentration for
humans (90 µg⋅L-1) is based on extensive data (a 2-year
laboratory study of carbofuran intake by rats). The NOEL
from this study was 0.01 mg⋅kg-1 per day (Health and
Welfare Canada 1987). Although the 90 µg⋅L-1 value
would conceivably be safe for livestock of greater body
weight than humans, small animals might be at risk.
Available data suggest that sensitive bird species might

Table 1. Water quality guidelines for carbofuran for the
protection of agricultural water uses (CCME 1989).
Use

*

Irrigation water

NRG

Livestock water

45

*

No recommended guideline.
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not be protected at a level of 90 µg⋅L-1. An oral LD50 of
0.42 mg⋅kg-1 for redwinged blackbirds (Agelaius
phoeniceus) indicates a considerably higher degree of
sensitivity to carbofuran for birds than for mammals
(Schafer et al. 1973). This study showed that 27.3 mg of
carbofuran ingested orally would be lethal to half of the
population of blackbirds over 14 d. To introduce a margin
of safety, the value of 90 µg⋅L-1 was reduced by half to
obtain a water quality guideline of 45 µg⋅L-1 for the
protection of livestock (CCME 1989).
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