CHEMICAL

ACEPHATE
(An organophos-
phate insecticide
used in Orthene
and other
products.)

CHLORPYRIFOS
(Organophosphate
used in Dursban,
Dragon, Ortho-Klor,
and other products.)

DIMETHOATE
(Organophosphate
used in Cygon and
a variety of other
products.)

2,4-D

(A chlorinated phe-
noxy herbicide used
in Scotts Turf
Builder Plus 2,
Weed-B-Gon, and
other products.)

Acephate is used to kill
aphids and other biting
and sucking insects as
well as leafminers,
caterpillars, sawflies,
and thrips. Commonly
a foliar spray (also
available in granules),
its used on ornamen-
tals, especially roses
and chrysanthemums.

Widely used as a
perimeter treatment
and sprayed near build-
ings, chlorpyrifos kills
ants, armyworms, ticks,
chinch bugs, mites,
roaches, crickets, cut-
worms, earwigs, fleas,
grasshoppers, milli-
pedes, sowbugs, turf
weevils, mole crickets,
and white grubs.

Dimethoate Kkills cater-
pillars, mites, aphids,
thrips, plant hoppers,
and whiteflies. It is
absorbed by ornamen-
tals, fruits, and vege-
tables for residual
protection from these
insects for days to
weeks. It's available as
a spray, dust, and emul-
sifiable concentrate.

The most commonly
used pesticide in the
home and garden mar-
ket, 2,4-D is a systemic
herbicide used to control
many broadleaf weeds
in gardens and lawns.
It is commonly mixed
with water to form a
milky liquid spray.
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HOW IT WORKS TOXICITY TO HUMANS AND WILDLIFE EPA RATING

The first organophosphate and carba-
mate pesticides were developed in the
1940s. They kill insects by inhibiting
cholinesterase enzymes that are vital
for transmitting nerve impulses; this
can lead to respiratory failure and
death. A wide variety of species are
vulnerable to these substances, but
birds are particularly sensitive (more
than 100 bird species have been poi-
soned by these insecticides), and
waterfowl, passerines, and raptors
have been hit hardest. Birds are
exposed through inhalation, absorp-
tion through the skin, or by eating
treated seeds or berries, vegetation,
pesticide granules, or poisoned
insects. Poisoned birds often exhibit
signs of nervous-system overload,
including paralysis, excessive mucus
secretion, diarrhea, and respiratory
distress. Cholinesterase-inhibiting
pesticides have been linked to ner-
vous-system disorders in humans.
Young children are particularly vulner-
able to exposure to organophosphate
and carbamate pesticides. In humans,
overexposure can cause rapid heart-
beat, dizziness, blurred vision, nau-
sea, abdominal cramps, wheezing,
chest tightness, throat spasms, and,
in severe cases, death by respiratory
failure or cardiac arrest.

Acephate is highly toxic to most insects (including
beneficial ones such as bees) and is moderately toxic
to humans and wildlife. Even so, the EPA labels
acephate with its mildest signal word: CAUTION.
Residues can last more than two weeks on vegetables
and fruits.

Chlorpyrifos, which can be absorbed through the skin,
is slightly to moderately toxic to humans and may
cause eye and skin irritation. Keep children and pets
off treated areas until the material is washed into the
soil and the grass is dry. It is toxic to fish, shrimp,
crabs, birds, and other wildlife and has been implicated
in numerous wildlife poisonings, including those of
robins, pigeons, and Canada geese.

ALTERNATIVES

For aphids, use ladybugs and lacewings, both
of which are readily available by mail order.
You can also hose down infected plants with
water. Try insecticidal soaps, superior oils,
summer oil, or synthetic pyrethrum for aphids,
leafminers, sawflies, and thrips. The bacterium
Bacillus thuringiensis, or Bt, is effective on
caterpillars but also kills beneficial moths and
butterflies, so be careful how you apply it.

For termites: diflubenzuron (Siren Termite Bait),
hexaflumeron (Sentricom); for spider mites:
bifenazate (Floramite); for caterpillars: a Bt
biopesticide; for aphids, whiteflies, mealybugs:
insecticidal soaps. Also try ladybugs for aphids,
insecticidal soaps and superior oil for whiteflies,
milky spore disease for Japanese beetle grubs,
and Beauvaria bassiana fungus for chinch bugs.
Nematodes can be effective on a variety of
grubs, beetles, grasshoppers, and other insects.
Imidacloprid (Merit) and halfenozide (Grub-B-
Gon) can also be used for grubs.

Dimethoate is toxic to humans if swallowed, inhaled,
or absorbed through the skin. It has caused severe eye
irritation in workers manufacturing the product. People
with respiratory problems should avoid exposure to this
chemical. Dimethoate is highly toxic to birds, honey-
bees, and aquatic insects, and moderately toxic to fish.

An herbicide and plant-growth regula-
tor, 2,4-D is readily absorbed by
broadleaf plants. It first causes uncon-
trolled growth in broadleaf plants, then,
as more chemical is taken up, it cuts
the growth cycle abruptly, resulting in
malformed leaves, stems, and roots,
and eventual death.

2,4-D has caused serious skin and eye irritation in
agricultural workers, and in commercial use can carry
the EPA's highest warning label: “DANGER-POISON.”
Several studies have linked 2,4-D exposure to cancer,
though these results have been hotly contested. It is
readily absorbed through the skin or through inhala-
tion but doesn't appear to accumulate in the body. It
is slightly to moderately toxic to birds. Some formula-
tions are highly toxic to fish and aquatic plants. It's
the third most common herbicide found in urban streams.

EPA TOXICITY RATINGS Most pesticides are designed to kill something and
must be used with care. The EPA requires labeling products WARNING, CAUTION, OFr DANGER-POISON
to alert consumers to their toxicity. These designations are partially based on the acute “lethal dose
50” (LD50) of the active ingredients—the amount in milligrams per kilogram of body weight nec-
essary to Kkill half a sample population of mice. The lower the LD50, the more toxic the pesti-
cide. Products with wARNING or DANGER (products that need a DANGER label are restricted in use)
can also cause severe burning. Labels vary based on formulations, so read the instructions carefully.

Try superior oils or summer oil for mites, aphids,
thrips, and, to a lesser extent, whiteflies. Selec-
tively use Bt biopesticides on caterpillars.
Rotenone and pyrethrum can be used as gen-
eral-purpose insecticides.

Try soap-based spot sprays, hand weeding,
mowing, dethatching, aerating, and maintain-
ing a healthy lawn to crowd out weeds. Use
organic fertilizers and plant grass mixtures
suited to your climate.
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WARNING
LD50 of 50 to 500

DANGER-POISON

LD50 of 0 to Sy

soURCEs: EPA Ecological Incident Information System database; EPA National Pesticide Telecommunications Network; EPA list of Reduced-Risk Pesticides; Rodale Institute;Bio-Integral Resource Center
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