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Unit F - Integrated Pest Management
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OBJECTIVE
To understand the control of plant pests through natural, biological

means.

Competencies to Be Developed

After studying this unit, you should be able to

44 explain orally or in writing what biological control means.

I explain orally or in writing what integrated pest management means.

r^ outline a pest control program, explaining when biological control
should be used and at what point chemicals must be used.

;y list at least three insects that have been effectively controlled
without man-made chemicals.

4 list at least one plant disease controlled by biological means.

list at least one weed and the biological method used to control it.

ATE.LS LIST
Collect insect predators for identification

YU-TTEGRATED PIES
'I° NAGEA ENT

A new approach to pest control of plants has been
tested and found to be very effective in not only
controlling pests, but also in greatly reducing the
need for the application of chemicals.

The key to an effective integrated pest manage-
ment (IPM) program is regular monitoring to de-
tect the pest when it first becomes active. This is
done through regular inspection of plants by spe-
cialists and by using traps or other collection de-
vices to spot the first few pests on the scene. Action
is taken immediately, before the number of pests
has a chance to increase.
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The first control used should be nonchemical
such as hand collecting of pests and pruning out in-
fected or diseased limbs or plants. Next, a biological
control system is considered and used if deemed
adequate. Lastly, chemicals are used. Treatment
should be early when only a small area is affected,
spraying only infected plants, thus reducing the
need to spray entire fields or other large areas.
Often, one well-timed spray application on a small
area is all that is needed for control the entire sea-
son. The least toxic chemicals available should be
used first. Spray oils, which are now highly refined
and effective, are very safe for the plant. If used
early in the season, spray oils may eliminate the
need to spray with more toxic chemicals later, thus
protecting the environment. IPM is working well
and-for- many pests has eliminated the need. for
costly regular applications of chemicals once
thought necessary.

Plant diseases are not quite as easy to control
with IPM as insects, but good sanitation to prevent
carry over of fungus spores and early identification
and prompt control can greatly reduce the need for
regular preventive sprays. Disease resistant vari-
eties can also reduce or eliminate the need for
chemical control of some diseases.

IPM can work. A report in Maryland stated that
nurseries using the IPM program used 98 percent
fewer pesticides than reported for other nurseries.
This reflects tremendous savings in money spent
for chemicals as well as reducing pollution of the
environment.

A HISTORY OF
BIOLOGICAL CONTROL
The biological control of plant pests is the oldest
control method available. All creatures in nature
have natural enemies, such as diseases, predators,
or parasites that repel, kill, and consume them.
Plant pests are controlled by naturally occurring
bacteria, fungi, insects, nematodes, birds, toads
and frogs, lizards, snakes, voles (micelike crea-
tures), and others. See figure 16-1. If these natural
enemies were not here, the world would be over-
run with insects. If natural enemies did not exist, a
single aphid could be responsible for the produc-
tion of more than 318 million aphids in one
month. The fact that aphids do not increase in
numbers to this extent in nature.(where no spray-

FIGURE 16-I The green lacewing, one of the most
effective biological controls of aphids and many other
soft-bodied insects. (Courtesy of U.S. Department of

-Agriculture)

ing is done) is proof that biological control works,
figures 16-2 and 16-3.

In the first half of the twentieth century and in
earlier years, when farms were smaller and crops
were grown on smaller acreage and in rotation, the
natural predators did-a good job of controlling, not
eliminating, many of these pests. Then came the
large, specialized grower with hundreds or thou-
sands of acres of one crop. This was a paradise for
plant pests. Whichever direction a fungus disease
spore blew in the wind, it hit a plant it could grow
on. Soil-borne diseases multiplied as the same crop
was planted in the same field year after year. Pests
survived in large numbers under the same condi-
tions. Why didn't the plant pest-control organisms

FIGURE 16-2 A Braconid wasp (I 'i' long) laying an
egg in an aphid. The wasp larva will kill the aphid.
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FIGURE 16-3 A ladybug larva preparing to eat an
aphid. (Courtesy of U.S. Department of Agriculture)

-also build up -and- control these pests? - There -are
three main reasons the pests' natural enemies did
not keep up with and do their control job.

1. Many of these organisms needed a different
environment as adults in order to survive.
They may have needed nectar from wild-
flowers or some cover in which to lay their
eggs. Large acres of the same crop destroyed
this natural habitat and the adult pest-
control organism died out.

2. The American consumer wanted a perfect
food product with no blemishes from insect
bites. To do this, intense chemical control
was used, killing good organisms as well as
pests.

3. The farmer felt that the only good insect was
a dead insect, and started using chemicals to
kill them all. For biological control organ-
isms to survive, there must be some pests on
which they can feed.

In order for biological control to work, man
must rethink his strategy on pest control, and the
methods of integrated pest management may pro-
vide the answer. We must be willing to live with a
few pests when no real economic damage is being
done, and we must learn what environment the
natural biological control agents need in order to
survive.

It is now known that many adult parasitic pest
control insects need wild flowering plants such as
mustard, wild carrot, yarrow, dill, anise, black-
eyed susan, catnip, and milkweed, to name a few,
as food sources of nectar and pollen. Some areas set
aside for these wild flowers would help to ensure

survival of the adult insects and guarantee a new
generation of natural pest-control insects.

EXAMPLES OF SUCCESS

Brief mention will be made here of the successful
biological control of some insects that cause serious
damage. More detail is given later in this unit.

In the 1940s and 1950s, the Japanese beetle
was a serious pest in the eastern United States. Mil-
lions of dollars were spent on chemical controls,
which had to be repeated year after year. When
two natural enemies of the beetle were brought to
the United States and placed in the environment,
the beetle was controlled to the point where it is
not as damaging and chemical sprays are less often
needed. The biological controls live from year to
year and need not be reapplied.

Researchers at Cornell University. recently re-
leased and established the European sevenspotted
lady beetle (Coccinella septempunctata) as a predator
of aphid pests. This species is highly adaptable to
many environments and should survive to provide
continued control of aphids and greatly reduce the
need for chemical control. See figure 16-4.

The U.S. Department of Agriculture has had
great success against isolated pockets of gypsy
moth infestations. Through the use of biological
agents and traps baited with sex attractants, the
department has had consistent success in eradicat-
ing the moth. In thirty out of thirty-five infested
sites, the moths were eliminated with no chemical
pesticides.

FIGURE 16 -4 A seven spotted ladybug adult.
(Courtesy of U.S. Department of Agriculture)
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Other exciting success stories using biological
control are being reported for the Colorado potato
beetle, which is resistant to nearly all chemical pes-
ticides, the alfalfa weevil, the Mexican bean beetle,
the musk thistle, and many others.

The Mexican bean beetle can be controlled on
a crop if a special management system is set up
whereby some beans planted early are used to ini-
tiate the bean beetle population and start the para-
sitic control agent on these beans. When the
commercial crop is planted later, enough parasites
have built up to maintain control on the larger
planting. It is necessary to build up the pest control
agents in this way or grow them in a laboratory for
release in the field. Otherwise, there is diminished
effectiveness until the predators have time to in-

_crease._in numbers large enough for satisfactory
control.

Some predators remain in the environment and
give control in the future; others must be released
from the laboratory each year. Through selection
and genetic changes, researchers are developing
control agents that can live longer in the environ-
ment.

ci1EMICA.L F EE CONTR

THE NEED FOR
BIOLOGICAL CONTROL
The most exciting thing about this success in bio-
logical pest control is that we are finally looking to
nature for control of plant pests rather than using
highly poisonous chemical materials. Many of
these chemicals are no longer effective anyway, be-
cause insects become resistant to them. The Chi-
nese use biological control to a very large extent
and we can learn much from them in this respect.

In spite of close monitoring, new plant pests
and weeds are still being introduced into the
United States. In the article "Biological Control" by
Dr. Lloyd A. Andres in the 1986 Yearbook of Agri-
culture-`Research for Tomorrow' it is estimated that
eleven new immigrant species make the United
States their home each year and that about seven of
these will become "pests of some importance."
Bringing in the natural enemies of these new pests
will be important in controlling them. Nature nor-
mally has a system of balances where each creature,
large and small, has some natural enemy to help
control the population. It is easy to understand
how a new insect, weed, or disease, introduced in
an area where there are no natural' enemies, would
multiply rapidly.

Insects are controlled to a great extent by natural
forces. Natural enemies.of pests, such as birds, in-
sects like the ladybug and lacewing, and diseases,
help to keep the pest population under control.
For example, tiny wasps lay eggs on the tomato
hornworm, figure 16-5; the eggs hatch into worms
that eat the tomato worm from the inside out.
Other parasitic wasps kill insects such as the alfalfa
weevil, figure 16-6, and the Mexican bean beetle,

FIGURE 16 -5 A tomato homworm with tiny, white
eggs of the Braconid wasp attached to its back. The eggs
will hatch and the tiny larvae will enter the tomato worm
and kill it. (Courtesy of U.S. Department of Agriculture)

FIGURE 16-6 The tiny stingless wasp, a parasite of
adult and larval stage alfalfa weevils, depositing an egg in
a weevil larva. When the egg hatches, the wasp larva eats
its way out, killing the weevil. (Courtesy of U.S.
Department of Agriculture)
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figure 16-7. If natural enemies are not present in
a certain area, they may be introduced to provide
the necessary control. Figure 16-8 shows a small,
wormlike larva of a wasp that was introduced to
the United States to aid in the control of the Japa-
nese beetle.

Commercial preparations containing pest-
control organisms that attack insects can also be
used for chemical-free control. Naturally occurring
disease organisms that attack insects, such as fungi,
viruses, and bacteria, are grown on host insects in

FIGURE 16 -7 A tiny stingless wasp (Pediobius
faviolatus) lays eggs inside a Mexican bean beetle larva.
(Courtesy of Dr. Gary Cunningham, Animal and Plant
Health Inspection Service, Hyattsville, Maryland)

FIGURE 16 -8 A digger wasp parasite of the Japanese
beetle in its larval form feeding on the larva of a beetle.
The United States Department of Agriculture introduced
the parasite from Japan to the United States, where it
prevents the Japanese beetle from becoming a serious
economic threat. (Courtesy of NYS Experimental Station)

the laboratory and then prepared for use as pesti-
cides. In this way, the natural diseases of the insects
are multiplied to such a great extent that the insect
population is greatly decreased or eliminated.

Before chemical pesticides are used the insect
or disease build-up is carefully monitored by uni-
versity extension specialists and growers. If a prob-
lem is found to exist, natural enemies may be used
such as parasitic wasps for bean beetle, figure 16-7,
or Thuricide (Bacillus thuringiensis), which is a bac-
terium that kills many worms or caterpillars. The
bacillus kills by causing high gut pH, thus upset-
ting the digestive tract and causing fatal starvation.
Caterpillars such as the spruce bud worm, cabbage
looper, imported cabbage worm, and gypsy moth
are killed.

Another example of new experimental biologi-
cal control is the use of the insects' own uric acid as
poison. There is also a control for Verticillium wilt:
a fungus Talaromyces flavius, which fights other
harmful fungi. If established naturally, these new
controls could save millions of dollars each year in
crop damage and chemical pesticide cost. These bi-
ological controls are not harmful to other living
things and do not harm the environment.

BIOLOGICAL
CONTROL SYSTEMS
As mentioned, biological control or natural ene-
mies of plant pests should be considered first in
any pest-control program. After being mass pro-
duced, these biological organisms are added to the
soil or sprayed on plants. In most cases, these con-
trols are very effective and do not poison the envi-
ronment.

The first thing that must be understood if bio-
logical control is to be used effectively is that we
cannot kill every pest in one or two days. This is not
a problem if the pest does not enter the part of a
plant to be marketed or eaten by humans. In other
words, a potato beetle can eat some plant leaves
without damaging the crop, which grows under-
ground. If large numbers of beetles eat lots of leaves
and the crop is reduced, this is a problem. Biologi-
cal control may keep the number of beetles down to
where crop production is not reduced. This is suc-
cessful control, even if a few beetles do survive.
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As discussed; biological control organisms are
living things, such as viruses, bacteria, fungi, or
insects. They may also be naturally occurring
chemicals that repel insects, sterilize them so eggs
do not hatch, or stop them from maturing to adult-
hood. Most of these living organisms or chemicals
are specific; in other words, they affect only one in-
sect or disease.

SPECIFIC EXAMPLES OF
BIOLOGICAL CONTROL
Biological control agents work in a number of ways.

1. The plant itself is resistant to the disease or
insect.

2. Chemicals in the plant are toxic or repellent,
or there.are sticky hairs. on -the leavesand
stems that repel insects.

3. Biological control agents produce chemicals
that injure or kill the plant pest.

4. Parasitizing-they grow on or in the pest
and kill it.

5. They eat the pest or suck out its body fluids.

6. They compete for food with plant pests in
the soil or eliminate the food supply.

DISEASE- AND
INSECT-RESISTANT PLANTS
Development of insect-and disease-resistant vari-
eties of plants is a most important step in biologi-
cal control, and there are many such plants
available that should be selected and used, figure
16-9. Some of these varieties are so resistant to
pests that no chemical sprays are needed. For ex-
ample, the tomato variety Better Boy is listed as
VFN resistant. The V stands for Verticillium wilt, F
for Fusarium wilt, and the N for nematodes. There-
fore, this tomato variety needs no help in control-
ling all three of these pests.

Insect pests never bother the neem tree or the
Ginkgo tree. We know that the neem tree has a
chemical that deters or kills insects. But there are
other reasons insects do not attack certain varieties
of plants while they seriously damage other vari-
eties of the same type of plant. For example:

Rhododendron `Mist Maiden' never has lace bug
damage because of a thick layer of hairs (indu-
mentum) on the underside of its leaves where
the lace bug feeds.

• Tomato variety Trimmer' deters the tomato fruit
worm because of its thick skin.

Bush lima `Henderson' deters all small insects be-
cause of leaf hair.

ENDOPITES
Microorganisms called endophytes are fungi and
bacteria that live in other plants without harming
them. The endophytes protect plants against insect
attack. Some lawn grasses naturally infected with
fungal endophytes have excellent resistance to lawn
insects. Researchers are now inserting genes into
the endophytes from other bacteria such as Bacillus
thuringiensis (Bt) to provide specific insect control in
other plants. One example is control of the corn
borer in corn. The treated endophytes are forced
under pressure into the corn seed- through-tiny nat-
urally occurring cracks in the corn seed. When the
plant grows, the endophyte grows with it and con-
trols the corn borer without harming the plant.

NATURAL PESTICIDES
For years we have used rotenone and pyrethrums
as natural insecticides. Some of the newest and
most effective insecticides are the synthetic pyre-
throids made by copying the chemical found in the
chrysanthemum. In addition, six plants show real
promise as natural pesticides. They are:

* Basil-an effective repellent and larvacide for
mites, aphids, and mosquitoes.

* Big Sagebrush-Extract of branch ends is very
effective in preventing the Colorado potato
beetle from feeding.

* Chilcuan-Root extracts are effective against
many agricultural pests.

• Mamey-flowers, fruit, and leaves are effective
against a large number of insect pests.

Calamuse-an insect repellent especially effec-
tive on stored grain insects.

The Neem Tree-by far the most promising of
these six. Extracts of the seed are outstanding
repellents to insects.

THE NEEM TREE The chemical azadirachtin
is a natural pesticide taken from the neem tree.
The chemical is most concentrated in the seeds.
Azadirachtin acts very effectively as an insect repel-
lent and as a growth regulator, interrupting the
growth cycle of insects. It does not kill adult insects,
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'VEGETABLE; PLANT VARIETIES PLANT PEST RESISTED

Asparagus Jersey Giant, Jersey Knight Asparagus rust, Fusarium wilt, crown and root rot

Bean, bush or'snap Tendercrop Bean mosaic virus and pod mottle virus

Top Crop Bean mosaic virus and pod mottle virus

Bean, pole Kentucky Wonder Rust

Bean, lima Eastland Downy mildew

Broccoli Emperor Hybrid Black rot, Downy mildew, Hollow stem

Green Dwarf Downy mildew

Corn Burpee's Honeycross, Ambrosia Wilt

Cucumber Saladin Hybrid Cucumber mosaic virus, Powdery mildew, Bacterial wilt

Sweet Success Cucumber mosaic virus, Scab, Target leaf spot

Amira Hybrid Cucumber mosaic virus, Downy mildew, Powdery mildew

Melon - - 11 - Bush Charlston Gray Fusarium wilt, Anthracnose

Ediato Muskmelon Downy mildew, Powdery mildew

Dixy Queen Wilt

Sweet Favorite, Crimson Street Anthracnose, Fusarium wilt

Pea Sugar Bon snap pea Powdery mildew

Green Arrow garden pea Downy mildew, Fusarium wilt

Pepper Golden Summer hybrid Tobacco mosaic virus

Bell Boy Tobacco mosaic virus

Potato Kennebec Late blight

Tomato Super Beefsteak VFN*

Roma VF*

Better Boy VFN*

Park's OG Whopper Improved VFFNT*

Better Bush VFN*

Celebrity VFFNT*

Big Pick VFFNTA*

Trees
Chinese Chestnut Chestnut blight
American Chestnut Dunstan Hybrids Chestnut blight

Ginkgo All

Apple Liberty Scab, Cedar rust, Fire blight, mildew

Priscilla Scab, Fire blight, Cedar apple rust

Prima Scab, Fire blight, mildew

*V Verticillium wilt

F Fusarium wilt

N Nematodes

T Tobacco mosaic

FF Race 1 and 2 Fusarium wilt

A Crown wilt

FIGURE 16-9 Some plants that resist insects and diseases.
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but prevents them from eating. It does kill the larval
stage as it stops the growth cycle of the insect.

The neem extract is not toxic to warm-blooded
animals and is easy on beneficial insects since they
do not eat the plant and swallow the azadirachtin.
It gives effective control of more than 170 different
plant insects. It is a systematic chemical; it gets into
the plant sap and offers longer protection since rain
cannot wash it off.

Azadirachtin is effective as an insect feeding de-
terrent at concentrations as low as one tenth of a part
per million (ppm) parts of water. It also breaks down
rapidly in the environment. Recent research shows
that Azadirachtin is also effective as a fungicide.

The naturally occurring chemical from the
neem tree is now commercially available under
trade names such as Bioneem, Azatin, and Mar-
gosan-O. It shows great promise as a naturally oc-
curring, safe pesticide for.the future

PEST LIFE CYCLE
For best control, the life cycle of a pest to be con-
trolled must be known. This is true for chemical
control as well. There are times in the life cycle of
a pest when it is easier to control and times when
control is not possible. Also, a pest that gets inside
-a plant part, such as a fruit or vegetable used for
consumption, should be controlled in the egg or
first hatch stage, if possible, before the plant is
damaged, or the adult must be prevented from lay-
ing eggs in the first place. An excellent nonpollut-
ing control for eggs is spray oil. There are now new
highly refined oils that can be used year round in-
stead of just when plants are dormant, as with the
older types of oils. Many insects, if hit by oil spray
during egg or early hatch stage, are effectively con-
trolled. The oils are not toxic and do not harm the
environment.

CROP ROTATION
Crop rotation is a method of controlling some
types of insects that do not move rapidly from
place to place. Crop rotation consists of planting a
different crop in a field from year to year, rather
than growing the same crop on the same land for
several years. Many soil-borne diseases, such as
tomato wilt, can live in the soil for only two or
three years if the plants on which they feed (host
plants) are not present. Thus, if crops are rotated so
that the host plant or related plants are not grown
in a field more than once in three years, the disease
will die out. In the case of tomatoes, this means

that tomatoes, eggplant, or potatoes, (plants that
also support tomato wilt) should be planted in a
field only once every three or four years. A typical
rotation might be: tomatoes the first year, beans
the second year, corn' the third year, and then
tomatoes again the fourth year.

Rotations also help in the control of many in-
sects that do not travel for long distances, such as
weevils and nematodes.

HAND PICKING
Where only a few insects or diseased plants are
present, it is effective to pick them off by hand and
destroy them.

IOLOGICAL CONTROL
F INSECTS

Figure 16-10 shows specific types of biological
control agents and the various plant pests that
these agents control.

IOLOGICAL CONTROL
OF PLANT DISEASES

Ninety-nine percent of soil organisms are benefi-
cial; less than 1 percent cause diseases. Yet, soil
fungi and bacteria cause many plant root diseases.
Seed decay, blights, root rots, wilts, and damping
off of seedlings are some of them. These diseases
cost an estimated $4 billion each year in the United
States. The good soil microbes are now being genet-
ically improved to live longer in the soil and to be
resistant to chemicals used to fight diseases. If good
soil microbes are resistant to fungicides or other
chemicals used to fight disease, they will not be de-
stroyed when these materials are used and thus will
remain to aid in the fight against diseases. Figure
16-11 lists specific types of biological agents and
the various plant diseases that these agents control.

NEW STRAINS OF BIOCONTROL
MICROBES FOR PLANT DISEASES
By using chemicals and ultraviolet light, scientists
at the plant research labs in Beltsville, Maryland,
have been able, over the past ten years, to produce
improved biological agents to fight soil-borne dis-
eases. Some of the microbes were not killed by
benomyl, a commonly used fungicide. Some of the
new strains were stronger in their action against
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B101. OGICAL CONTROL

Parasitic wasp,
Trichogramma wasp

Colorado potato beetle The wasp lays its eggs on the beetle's eggs. Use of this
wasp reduced need- of chemical spray from 16 to 1 spray
of Vydate in the early season. Eight thousand wasps per
acre give good control.

Parasitic wap
Trichogramma wasp

Tomato hornworm The wasp lays its eggs on the hornworm. Wasp
larvae enter the worm.

Parastic wasp, Cabbage looper and other The wasp lays its eggs on the eggs of the moths
Trichogramma wasp worms and butterflies.

Bacillus thuringiensis Colorado potato beetle; all A bacterium that is extremely effective on
(can be bought under caterpillars, including gypsy caterpillars; upsetting their digestive tract so they stop
the names Dipel, Biotrol, moth; cabbage looper and eating in about 2 hours and die in 2 days.
and Thuricide, javelin) imported cabbage worm

Predatory mite Spider mite and whitefly Some of these mites are resistant to chemicals.

--Beauveria bassiana Colorado potato beetle This fungus gives 77% control by attacking the pupal
stage in the soil, and also adults. Small fungus spores
only need to touch the beetle to cause infection.

Orange peel Many insects controlled, Still experimental, but looks promising.
such as ants, fleas

Ladybug Aphids Eats aphids at all stages of growth.

Nedalia beetle, Parasitic fly Cotton cushion scale on citrus Imported in 1988 to California and gave complete
control of the scale insect.

Green lacewing Aphids

Green lacewing Mealybugs

Bacillus popilliae Japanese beetle

Digger wasp Japanese beetle

Both nympths and adults eat aphids.

Operates in cooler temperatures than many biologicals.

Known as milky spore disease; kills grubs in the soil.

A tiny parasite kills the grubs in the soil. See figure 16-4.

Pediobius faviolatus Mexican bean beetle Eggs are laid on the bean beetle larvae. Wasp larvae
destroy the bean beetle larvae.

Marigold and asparagus roots Nematodes Planting marigolds in an area greatly reduces the
number of nematodes in the soil. Asparagus roots
produce a chemical that causes a decline in the
number of stubby root nematodes.

Spined Soldier bug Eats of 100 kinds One of the most effective insect predators.
Podisus spp. of harmful insects.

Diatomaceous earth Slugs, snails, mites , aphids Finely ground sharp silica material kills soft-bodied
insects, slugs , and snails.

Predatory nematode Grubs of weevils, cutworms, Controls many insects that spend some of their life
fungus gnats, cabbage root cycle in the soil.
weevil, wireworms

FIGURE 16-10 Biological control of insects.
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BIOLOGICAL PLANT DISEASE
CONTROL AGENT CONTROLLED

Tilleteopars

Talaromyces flavius

Powdery mildew

Potato wilt

Verticullium wilt

Crop rotation and raised beds Phytopthora, root rot,
many wilts

Plant disease resistance Wilts, bacterial diseases,
rust diseases

FIGURE 16-11 Biological control of plant diseases.

disease and some had longer shelf life in the labo-
ratory and longer life in the soil. The fungi Tricho-
derma spp. and Talaromyces flavius attack soil-borne
plant diseases. The above treatment has made them
more effective control agents.

In addition, a new strain of mite (Melaseiuhts
occidentalis) is resistant to several pesticides. This
beneficial mite is used to control spider mites feed-
ing on plants.

Newer methods are being developed to mass
produce these good microbes so they are available
in large quantities and at reasonable prices.

BIOLOGICAL CONTROL OF WEEDS
Plant diseases that attack only a specific weed are
being developed. An example is a type of rust that
affects only the skeleton weed. Another fungus
gives good control of the weed jointvetch.

Insects also can be used in the same way. An
imported fly has been released in Maryland re-
cently to control a noxious weed, the musk thistle.
Figure 16-12 contains just two examples of what
has been done.

ALLELOPATIIY
Some plants secrete chemicals that inhibit root
growth or seed germination of other plants. For

A yeast that effectively controls powdery mildew in the
greenhouse.

A fungus is adapting well to the soils where potatoes
are grown and giving reduction of the disease.

Reduced wilt on eggplant by 75% when added to pots
containing small plants for later field growing.

Many soil-borne diseases cannot live in the soil for
more than 2 or 3 years if a host plant is not available.

As new disease-resistant plants are produced, less and
less spraying with chemicals will be needed. The
Ginkgo tree is immune to all insects and diseases.
There are hundreds of disease-resistant fruits,
vegetables, grasses, and flowers, and they should be
used whenever possible. Many more new ones are on
the way as disease resistance is found in wild plants and
bred into commercial varieties.

example, sweet potatoes reduce growth of the
weed yellow nutsedge. As little as ten parts per mil-
lion of sweet potato root extract inhibits nutsedge,
velvetleaf, and pigweed seed germination.

4-^

BIOLOGICAh
CONTROL WEED
AGENT CONTROLL]

Chrysolina St. Johnswort
quadrigemina weed

St. Johnswort was a
serious weed on
much grazing land in
California. This
shiny blue beetle is
on the way to
controlling the weed.
Feeds only on this
weed and its
close relatives.

Fungus rust skeleton weed A rust disease
Puccinia destroys the seed
chondrillina pod of the plant,

preventing it from
reproducing and
stunts its growth.
This is still
experimental.

FIGURE 16 -12 Biological weed control.
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WHY USE BIOLOGICAL
PEST CONTROL
The following are some reasons:

1. In many cases, the dollar cost is much less in
the long run.

2. These controls do not poison the environ-
ment. Most poisonous chemicals from plants
are more easily broken down and made
harmless in the environment.

3. Insects are becoming resistant to many
chemical pesticides.

4. Many man-made chemicals are suspected of
or have been proven to cause cancer or pose
other health hazards to humans and other
mammals.

5.Some chemical -pesticides. are.. getting into.-
our drinking water.

6. The Environmental Protection Agency is re-
stricting the use of many chemical pesti-
cides, so fewer chemicals will be available.

Thirty-one pesticides have been determined or
preliminarily determined by the EPA as having
some tumor-causing effects on animals. This does
not mean that all these chemicals will be proved
dangerous to humans when used for pest control.
It does mean that they are suspect and will be mon-
itored and tested more. It does make sense to use
biological agents known not to be harmful to con-
trol plant pests whenever possible.

There is much yet to be done before we can put
away all the chemicals, but progress is being made
to reduced the need for them. Through use of in-
sect- and disease-resistant plants and other forms
of biological control, fewer chemicals may be
needed in the future.

Microorganisms are also being used to clean up
chemical spills in the soil and water by literally eat-
ing and breaking down the chemicals into harm-
less materials. One such organism was developed
that could completely break down large vats of
pesticide in forty-eight hours, turning the chemical
into harmless materials

Through genetic engineering (changing the
heredity of an organism), selection, and under-
standing of habit, there are limitless possibilities
for the future in biological control.

NEW BIOLOGICAL
CONTROL METHODS
UNDER STUDY

ClandoSan-a by-product of crab and shellfish
industries that control nematodes. It works by
stimulating the growth of the nematodes' nat-
ural enemies that then destroy the nematodes.

Vectobac-a biological insecticide for , fungus
gnats applied as a soil drench. Viable endo-
spores and crystals kill in twenty-four to forty-
eight hours.

• Potato with a built-in insect repellent-The new
hybrid potato produces leptine, a chemical that
repels the Colorado potato beetle.

• Corn Vaccination-A single gene from the bac-
terium Bacillus thuringiensis is forced into the
corn seed and becomes a part of the seed passed
on to the plant. Thegene_produces a -toxin-,that
is deadly to the corn borer.

8 Japanese Beetle Control-nematodes Heterohab-
ditis HP88 achieved 90 percent control of beetle
larvae. This is as good or better than any chemi-
cal compound. The nematodes over-winter.

INSECT GROWTH REGULATORS
Insect growth regulators (IGRs) are the newest
class of biological insecticides. They work against
the insects' own internal chemical system and
change the insects' normal growth cycle.

Young immature insects go through a series of
molts during which they shed their outer skin or exo-
skeleton (outside skeleton). As they grow larger they
must shed the old skin and grow a new larger one.
One type of growth regulator called chitin inhibitors
prevents the proper formation of the exoskeleton or
the shedding of the old skin. Another form of growth
regulator called Hormone analogs prevents the insect
from maturing into a normal adult.

IGRs have advantages and disadvantages.

Some advantages are:

1. IGRs are effective at very low concentrations,
as low as 0.001 percent.

2. IGRs provide long-term control.

3. IGRs kill pesticide-resistant insects.

Some disadvantages are:

1. IGRs take longer to work than chemical
pesticides. -

2. IGRs are unstable in the environment and
quickly break down, becoming ineffective.

3. IGRs must be carefully applied to be
effective.
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BJECTIVE

To-use-pesticides. safely and competently.

Competencies to Be Developed

After studying this unit, you should be able to

identify the three main routes by which pesticides enter the
body.

examine five pesticide labels and
-identify the type of each and its degree of toxicity.
-demonstrate the recommended precautions in the mixing and

handling of each.

list first aid steps to be taken in case of poisoning by one
pesticide from each of the three families of pesticides.

I-^-„ 1" LIST
3 pesticide labels or containers with labels

3 sprayer and duster for hand application of pesticide

v all articles of protective clothing specified on pesticide
labels, including rubber gloves, respirator, rubber boots,

. waterproof coveralls, goggles , and rubber hat.

3 local pest control schedules and calendars from a local
university or extension service.

3 pesticides for application
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THE WORKER PROTECTION
STANDARD (S)
Concern for worker protection has led to the pas-
sage of a new Worker Protection Standard (WPS).
This law presents a new set of rules to reduce
pesticide-related illnesses for all who come in con-
tact with agricultural chemicals. The WPS does not
regulate or ban any chemical. It sets guidelines to
follow during and after application, such as how
soon workers can reenter a treated area, warning
signs put up to point out treated areas, information
so applicators are aware of the toxic effect of chem-
icals and what protective clothing to wear. Facili-
ties to wash up and change clothes after chemical
use must also be provided within one-quarter mile
of, the area being treated with chemicals.

All pesticide labels must be changed to meet the
new standard. Dealers will be allowed to sell pesti-
cides with old labels until the new law takes effect.
Exact dates for compliance can be found by contact-
ing the EPA or your state pesticide regulation agency.

The WPS does not cover homeowner use of
pesticides.

TYPES OF PESTICIDES
A pesticide is any material used to control pests (plants
or animals that are harmful to human beings or to
the crops that they cultivate). These materials may
be natural or man-made. Biological controls may be
living organisms. There are seven types of pesticides.
that concern horticulturists, each classified accord-
ing to the type of pest it destroys.

• Insecticides are used to control insects. The in-
sects -are killed by body contact with the chem-
ical or by swallowing the insecticide.

® Miticides are used to control mites (tiny spider-
like animals) and ticks. Mites and ticks are
usually killed by coming in contact with the
chemical or by being attacked by a biological
organism.

• Fungicides are used to control fungus disease.
To be effective, they must come in contact with
the fungus. Fungicides are usually used to pre-
vent a plant from becoming diseased and are
applied before the disease is present.

Herbicides or weed killers are used to kill un-
wanted plants. Nonselective herbicides kill all

plants, while selective herbicides kill only cer-
tain plants.

• Rodenticides kill rodents, such as rats and mice.
These chemicals are usually applied as bait; the
rodents are poisoned by eating the chemical.

• Nematocides kill nematodes (tiny hairlike worms
that feed on the roots of plants). Nematocides
are usually applied in the form of fumigants,
substances that produce a smoke, vapor, or gas
when applied, or as a biological agent.

® Molluscicides are used to kill slugs and snails
(types of mollusks). These chemicals are usually
applied as bait, which attracts the slugs and
snails and poisons them.

SELECTING THE
PROPER PESTICIDE
The first step in selecting a pesticide is to identify
the pest to be controlled and determine if control is
needed. If the pest is doing very little damage or if
the crop is ready for harvest, the control may not
be needed.

If control is needed, methods that do not em-
ploy chemicals should first be considered. It is pos-
sible that the spread of disease can be halted simply
by proper sanitation, removing and destroying any
diseased plant material and disinfecting all tools
and work areas. (This procedure should be fol-
lowed while making cuttings even if there is no
sign of disease.)

If the pest to be controlled is an insect, insects
that eat other insects (such as the ladybug) may be
effective and less expensive than chemicals. Such
insects may be purchased and released on the in-
fected plants. It may be unnecessary to introduce
the insect to an area: natural parasites (such as the
tiny wasp that kills tomato worms) may be present
in large enough numbers to minimize attack by the
pest. In the same way, mulches, rather than herbi-
cides, may be used for weed control to minimize
the use of harsh chemicals.

It is important to select the best pesticides for a
particular problem. If correctly chosen, the pesti-
cide will meet the following requirements.

A It kills or controls the pest.

• It does not injure the plant on which it is used.
Of all the materials that could be used for the
problem at hand, it is the least harmful to the
environment.
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• It is suitable for use with available equipment.

• The label recommends its use for the plant and
pest for which it has been chosen.

TOXICITY

Because many pesticides can be poisonous to hu-
mans and the environment, the United States
has established standards for their handling and
use through the Environmental Protection Agency
(EPA). Other countries have similar regulations.
Because of their poisonous nature, pesticides must
be used with a degree of caution, depending on
how poisonous or toxic they are.

To poison or injure humans and other animals,
pesticides must be present in- or on the victim's
body. There are three main routes by which poi-
sons enter the body:

• oral contact (by swallowing)

0 dermal contact (by contact with the skin)

41 inhalation (by breathing)

When dealing with the danger of children
coming in contact with poisons, the major concern
is preventing the child from taking the poisons
orally. On the other hand, the individual who ap=
plies pesticides is more likely to be poisoned by
contact dermally or through inhalation. Chemicals
such as organophosphates are absorbed rapidly
through the skin. Any chemical that vaporizes, has
a strong odor, or is a fine dust or mist can be in-
haled and absorbed through the lungs. Pesticides
pass very rapidly through skin on the back of the
hands, wrists, armpits, back of the neck, groin, and
feet. Cuts or scrapes also allow pesticides to enter
the body more easily.

Caution: Never allow a pesticide to come in
contact with the skin. If this does occur, wash the
affected area immediately with soap and water.

TYPES OF TOXICITY
Acute toxicity is a measure of how poisonous a pes-
ticide is after a single exposure . Pesticides are gen-
erally rated according to acute 'toxicity. Chronic
toxicity is a measure of how poisonous a pesticide is

over a period of time and after repeated exposure.
Chronic toxicity is a danger of chemicals that ac-
cumulate in the body, such as chlorinated hydro-
carbons.

MEASURING ACUTE TOXICITY

ORAL AND DERMAL TOXICITY The
method used to measure acute oral and dermal tox-
icity is LD50. The LD stands for lethal dose (amount
necessary to cause death). The 50 means that 50
percent of test animals (generally rats and rabbits)
are killed by this dose. The lower the LD50 number
of a pesticide, the more poisonous it is. LD50 values
are given in milligrams of substance per kilogram a
test animal body weight. This is a metric measure-
ment that is the same as parts per million.

Figure 17-1 gives LD50 values for some impor-
tant pesticides. The pesticides in the chart are listed
with the most poisonous first, as shown by the
smaller LD50 numbers of these substances. Note
that figure 17-1 contains chemicals that are too toxic
for use by students or unlicensed applicators. They are
listed only to point out how toxic they are.

INHALATION TOXICITY Acute inhalation
toxicity is measured by LC50 values. LC stands for
lethal (deadly) concentration. LC50 values are mea-
sured in milligrams per liter. A liter is a volume
measurement (in the metric system of measure-
ment) equal to about 1 quart. Again, the lower the
LC50 number, the more poisonous the pesticide is.

There is no standard measure for chronic
toxicity.

Caution: Before purchasing or using a pesticide,
read and understand the label. Watch for signal
words indicating toxicity of the chemical. Be
prepared to take any precautions listed. If the
pesticide is highly toxic, try to purchase a
material that is as effective yet less toxic.

STANDARD LABEL INFORMATION
Labels on pesticide containers always include mix-
ing instructions. These must be followed carefully.
Other standard points of information that appear
on pesticide containers include:

1. name and address of manufacturer

2. trade name (may or may not be the same as
the chemical name)
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ACUTT Tox1CITY,

I PE OF PESTICIDE OR US

3 aldicarb (Temik) 0.9 5 insecticide

3 demeton (Systox) 2 8 insecticide

3 parathion 3 6.5 insecticide

3 carbophenothion (Trithion) 6 22 insecticide

3 azinphos-methyl (Guthion) 16 220 insecticide

zinc phosphide 45 mouse poison

nicotine 50 50 insecticide

warfarin 1to186 mouse and rat poison
bifenthrin (Capture) 50 >2,000 insecticide

rotenone 60 1,000 insecticide

lindane 88 500 insecticide

_P_CP_(penta) 100 100 wood preservative

dursban 135 200 insecticide

caffeine 200 beverage
metaldehyde (Deadline) 250 snails and slugs

diazinon 300 379 insecticide
carbaryl (Sevin) 307 2,000 insecticide

2,4-D 375 1,500 herbicide

nabam (Dithane) 394 fungicide
dicofol (Kelthane) 575 4,000 miticide

metalaxyl (Subdue) 669 3,100 systemic fungicide

aspirin 750 pain killer

acephate (Orthene) 866 2,000 systemic insecticide

malathion (Cythion) 885 4,100 insecticide

EPIC 1,367 10,000 herbicide
atrazine (Aatrex) 1,869 >3,100 herbicide

resmethrin 2,000 2,500 insecticide

dichlobeneil (Casaron) 3,160 1,350 herbicide

table salt 3,320 mineral food item

cyromazine (Larvadex) 3,387 3,387 insecticide
trifluralin (Treflan) 3,700 3,000 herbicide
ethyl alcohol 4,500 beverage

borax 4,980 cleaning compound, insecticide

azadirachtin 5,000 insecticide from neem tree
simazine (Princep) 5,000 >3,100 herbicide

glyphosphate (Roundup) 5,600 5,600 herbicide

oxyfluorfen (Goal) 5,600 >10,000 herbicide
fosetyl (Aliette) 5,800 3,200 systemic fungicide

daminozide (Alar,B-Nine) 8,400 1,600 growth retardant

captan 9,000 fungicide

ferbam (Fermate) 17,000 fungicide

kerosene 28,000 fuel

Pesticides listed in order of oral acute toxicity.

- Where no dermal figure is given, the chemical is not absorbed through the skin in dangerous amounts.
3 Use restricted to licensed or certified applicator.

FIGURE I7-I LD50 (lethal dose) of common farm chemicals measured in milligrams of substance per kilogram of body
weight. (Measurement is same as parts per million.) For information only, Chemicals not listed for use.
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3. active ingredients, including the official com-
mon name of each ingredient; when an ac-
cepted common name is not available, the
chemical name appears

4. type of pesticide such as insecticide or fungi-
cide

5. form of substance such as dust, wettable
powder, or emulsion

6. EPA registration number

7. storage and disposal precautions

8. hazard statemerlt (read carefully)

9. directions for use (read carefully and follow)

10. net contents

11. worker protection procedures under the
new WPS regulations

SIGNAL WORDS
To alert the user to the toxicity of a pesticide, cer-
tain signal words appear on the container label.
There are four categories of acute toxicity and sig-
nal words, figure 17-2.

It is essential to read labels to determine the
toxicity of pesticides and the necessary precautions
in their handling. The label should be examined
before the product is purchased. In this way, it can
be determined if the chemical is effective against
the particular pest that is causing the problem, and
if perhaps it is too toxic a substance with which to
work.

I.. Highly Toxic DANGER
skull and crossbones
Poison

0-50

II. Moderately
Toxic

WARNING over 50
to 500

III. Slightly
Toxic

CAUTION over 500

N. Relatively
Nontoxic

CAUTION
(or none)

over 5,000

0-200

_Zna P,!!:x.:.',S':t•::u'ii.^lr::l'I.tIFYk^C.:.rn^li•:'.v....Su._...^^:::.t:r::iI.CJGk'i....:.....r,I^.'i:.`^i:Vµ','_^4:31'.:..'S:,i:JS.n^v"^

Caution: These labels are approved by the EPA
at the time of publication of this book. Pesticide
product label changes are effected frequently so
the labels in this text should not be used forfield
application instructions. Whenever a pesticide is
purchased or used, follow strictly the recommen-
dations and recautionary information as statedt2 jr
on the product package label. The labels published
in this book may be changed at any time and the
manufacturer will not be held responsible for the
accuracy of the recommendations and precautions

35
as stated here.

'^`I`:.• 1... n',i't': ...._....._. _!F;Y`' .,•. r,'•PT.fW:u .:+ e:,qC+7. `5,it^l:.^ RG',CL'S`:1 .. _;3tEyy+^'• '.^^10118.^.I:.r,; Ft^`Zc1S'^^::.2".1":::I^i

Examine the partial sample label in figure 17-3.
The markings on the label of this pesticide indicate
it is in the highly toxic category; therefore, it should
not be used around the school or home. Compare
the information from this label with that found on
a relatively nontoxic pesticide, figure 17-4.

a n,;^:•, 5::.4'wfRCaY,Y, r.'L^:';.^,Vi^.; Y'Y..T.t-`Y':^t`i : eP::3FN.Gin'.:^^l:^.Ti.S^fi: F'^i'^.-^S.:SZ,:'StI.': '::I::.L".`13Ii4ifi+'.^1L'^

Caution: When considering use of any
pesticide, be sure that the intended use appears

ui on the label. It is violation of federal law to use
any pesticide in a manner that is inconsistent
with the labeling. A use that is inconsistent with N
a label includes use on any pest or on any site
that is not specifically given on that label.

macaw`.t,TrLxy:n^°tte1^••>_.'•tk5isi::::s:e-wSU:'.C's+':Lit;:^t^:.'ha:^.c3a %:F;:;«.'aC, lama ^'RSZ ;̂x,^: SP

over 200
to 2,000

over 2,000
to 20,000

over 20,000

L^SOmg I PROBABLE ORAL LETHAL
IIIfaiapon '.VuDr. rVf( . rtKJUIN_

24 hr Exposure WEIGHING 150 LBS.

0-2 a few drops to a teaspoonful

over 2 to 20 over 1 teaspoonful to 1 ounce

over 1 ounce to 1 pint or
1 pound

over 1 pint or pound

I

FIGURE 17-2 Categories of acute toxicity. (From Pesticide Applicator Training Manual, courtesy of Northeastern
Regional Pesticide Coordinators)
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FIGURE 17-3 Partial label from a container of highly
toxic pesticide. Note the signal work (DANGER) and the
skull and crossbones, indicating the extremely high
toxicity of this chemical. (Courtesy of Miller Chemical
& Fertilizer Corp., Richard Kreh, Photographer)

SAFETY PRECAUTIONS
Safety precautions must be considered before be-
ginning to mix or ' apply a pesticide. Adequate
safety precautions include:

Reading the label carefully . Prepare to fol-
low all directions and precautions exactly.

Checking the recommended uses to be sure
it is the correct substance for the intended use.

Having clean water and detergents avail-
able to wash spills.

Wearing protective clothing such as proper
gloves, a respirator, and any other protective gear
called for on the label. Some pesticides require lit-
tle protective clothing, figure 17-5. Other highly
toxic materials require complete coverage of the
applicator's entire body with waterproof material,
figure- 17-6.

Caution: The proper protective clothing can be
determined only by reading the label on the

5 pesticide container.
F".la:A'•w:.ESI^ .•_.-_ ^c•;r,...,._.^.^ye,pas5l+s :::e:., ^x;.x.:. -., .... nulr.,ea,:c^arU=.n^^. •, Ir•..I. ^^t`n:;z:N re, I^...y

Use extra caution with concentrated chem-
icals . (Chemicals are considered concentrated
prior to mixing or diluting with water or dust.)
Protective covering is especially important when
handling the concentrated chemical in mixing and
filling the spray tank. Always wear protective
gloves and goggles. If a concentrate is spilled or
splashed on clothing, wash and change clothes im-
mediately. Always protect the eyes with goggles
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FIGURE I7-4 A relatively nontoxic pesticide. (Courtesy
of Miller Chemical & Fertilizer Corp., Richard Kreh,
Photographer)

FIGURE 17 -5 The chemical being applied here is
relatively nontoxic. Note the lack of protective clothing.
(Ed Reiley, Photographer)
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FIGURE 17-6 To apply a highly toxic chemical requires
complete protection. The applicator is wearing a respir-
ator,-protectivegloves, waterproof clothing, goggles,_and
boots. This prevents the solution from coming into
contact with any part of the applicators body.

when handling concentrates; the eyes absorb pesti-
cides rapidly. Any pesticide spilled on the ground
or floor should be removed immediately.

Apply the chemical with care . When apply-
ing pesticides, be sure that the chemical is directed
only at the target area and that as little as possible
is allowed to spread anywhere else. Apply only the
amount needed to do the job.

Always mix just enough for the job at
hand . The label lists the proper amount needed
for various crops and pests. The sprayer may need
calibration (adjustment of the nozzle to a certain
size) to ensure that the proper volume of chemical
is applied. Applying at the proper rate is especially
important when working with herbicides (weed
killers).

Guard against inhalation or ingestion
(swallowing) of the chemical; do not inhale its fumes,
dust, or mist. Never eat or smoke while handling
any pesticide.

Consider weather conditions . Pesticides
should be applied when weather conditions are
favorable. Be aware of forecasted weather condi-
tions before application of the chemical. If used
outdoors, application during heavy rain will wash
the chemicals away. Strong winds prevent applica-
tions.of sprays and dust from hitting and adhering

to the target crop. Some chemicals must be applied
only within certain temperature ranges. Read the
label and use good judgment. When applying pes-
ticides, avoid contact 'with the mist or dust that
drifts through the air. Do not spray where the pes-
ticide can drift into streams, lakes, or apiaries (bee
yards), or near sensitive plants or animals that
might be injured.

Store and dispose of chemicals properly.
Store all concentrated pesticides in the original
container. Keep in a locked area, away from chil-
dren and animals. Do not store near foods, animal
feed, fertilizer, or in a building that houses people
or animals. Sprayers and dusters should be treated
in the same manner for storage.

Dispose of all diluted chemical that is in the
spray tank. If any is left after spraying or dusting,
try to use it on another area or crop where it will
not-contaminate or damage the environment, live-
stock, or people. However, the best way to elimi-
nate problems associated with leftover chemicals is
to mix only the amount needed of the job at hand.
Empty containers must be disposed of out of the
reach of all persons and animals, and in such a way
that they will not contaminate the environment.
Never reuse a pesticide container. Never set empty
or partly empty containers out to be collected as
trash unless they are clearly labeled.

A}TwlA[r,ft =Mc 7 amral=%%='M1-:f re sL;;ee'bVi-A-XX 19 :LS; m- ?I 71+:TVI &I.Z,

Caution: Before disposing of any pesticides or
empty containers, check local regulations, since
the procedures of disposal may vary greatly. t

Clean up thoroughly. The sprayer, all measur-
ing equipment, gloves, and any other protective
clothing should be washed thoroughly. The sprayer
tank and pump should be rinsed three times with
large amounts of water. Some of the water should
be run through the sprayer each time to flush the
hose and spray the pump. The rinse water is then
dumped into the mixing tank. Protective gloves
should be washed thoroughly with soap and
water while still on the hands and hung up to dry.
When the pesticide application is finished and the
sprayer or other application equipment is cleaned
and safely stored, the applicator should shower
and change clothes immediately. Contaminated
clothing should be handled carefully and washed
separately.
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PESTICIDE POISONING
If the warnings mentioned are not heeded, or if ac-
cidental spillage results in poisoning, it is impor-
tant that any symptoms of poisoning be recognized
quickly. In cases of spillage or other types of expo-
sure to a toxic chemical, the most important con-
sideration is to remove the contaminated clothing
and wash yourself thoroughly with a good soap or
detergent and plenty of water. A shower should be
used rather than a tub bath because fresh, clean
water is continually supplied.

F Caution: Dilution of the poison is the most
important first aid practice.

.. ^i::.4=:u:Lt..xS 'to-.e^il'-'.^^R!aL^,::L Sit.::iJ"_^•.`1..iSi•:,3 ':S0.*1i.^".̂ +S'2:C:' nt:ti'rt£ 5̂^.::C:i: t.7::v1'S_ :'J:lt4'S:,^`7^.,.

FIRST AID FOR
- PESTICIDE POISONING
First aid is just what the term indicates-the first
help given to a victim until medical professionals
arrive. If poisoning has occurred, telephone a doc-
tor immediately and read the pesticide label to him
or her. Before assistance arrives, you can do the
following.

,A/ For any pesticide spilled on the skin, wash with

='
plenty of soap and water to dilute the chemical.
Remove contaminated clothing. Shower, dry
and wrap or dress the victim in warm blankets
or clothing. Cover any chemical burns with
loose, clean, soft cloth.
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Caution: Be careful that you do not come in
contact with the pesticide while coming to
someone's aid.
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4' For eye poisoning, hold the eye open and flush
with clean water for at least five minutes.

4 For inhaled poisons, carry the victim immedi-
ately to fresh air. Do not allow the victim to walk.
Loosen clothing and apply artificial respiration if
breathing has stopped. Keep the patient quiet
and warm. Do not give victim alcohol.

The label on the pesticide container may give
additional first aid information. Use any informa-
tion available. After notifying a doctor, follow his
or her advice. Provide expert medical attention as
soon as possible. Do not panic and frighten the vic-
tim; instead, remain calm and reassure the victim
that help is on the way.
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Caution: Always choose the least toxic chemical
that will do the job .

EPA RULES FOR THE
USE OF CHEMICALS
The Environmental Protection Agency published
guidelines for the handling for chemical pesticides.
The agency established four toxicity categories and
regulations stipulating how soon it is safe for a per-
son to reenter an area after it has been treated with
chemical pesticides. The categories are:

y' Toxicity I chemicals-areas treated with chemi-
cals carrying a "Danger-Poison" signal word.
Warning signs must be posted and no one may
reenter the treated area for forty-eight hours

- ..-after application.

' l

4>

Toxicity II chemicals-areas treated with chem-
icals carrying a "Warning" label. Restrictions
from the treated area is for twenty-four hours.

Toxicity III chemicals-areas treated with chem-
icals carrying a "Caution" label. People may
reenter the area as soon as the dust or spray
mist settles.
Toxicity IV chemicals-areas treated with pesti-
cides carrying no warning on the label may be
reentered immediately.

This is one more attempt at reducing the health
risk of using pesticides.

SAFE PESTICI0ES
A new approach in the development of pesticides is
being used. The goal is to produce chemicals that
are toxic to insects but not to warm-blooded
organisms such as humans. Most pesticides now in
use affect the nervous systems of insects. The prob-
lem is that they also affect any other organism with
a nervous system, including humans.

Some progress has been made in the develop-
ment and use of pesticides that affect only insects.
A good example is chemicals that prevent the molt-
ing or shedding and hardening of the insects' skin.
If insects cannot shed and then harden a new skin
as the grow, they die. Some new biologicals act as
repellents or interrupt digestion of food.

Future research will zero in on more man-
made and natural pesticides that kill only insects
and, if possible, only the bad insects.
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