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This guide has been developed by the
Pesticide Operations Division, U.S.
\Environmental Protection Agency
(EPA), and the Extension Servige, U.S
Department of Agritulture (USDA).

. The contributors &re from.State land-
t universities, other universities,

They include: .
J. Blair Bailey, Unwersity of y

Cclz.zérnia, L. e
: Emerdbn Baker, Environmental
Protéction Agency, °
* John Boehle, Jr., Ciba-Geigy
Corporation, -
James J. Bonin, Consultant, - -
B. Jack Butler, Unwersity of
Illinos, o
James E. Dewey, Cornell
University -

Protection Agency,
William D. Fitzwater,
Environmental Protection

Ys
L. C. Gibbs, U.S. Department of
Agriculture, ‘
Edward H. Glass, New York
: Agricultural E.
Wayland J. Hayes,
" Umwersity, - :
Fred W. Knapp, Unwversity of
Kentuchky, . '
John A. Lofgren, Unwersity of
Minnesota,
Otis C. Maloy, Washington State
* Unwersity, > ?
James F. Miller, Untversity of - \
\ Gorgian -
ank Murphey‘, Unwersity of

.. Vanderbilt

[

+ * Burton R. Evans, Enviranmental

. “\‘ elaware, . .-
s ¥

¥

Edward L. Nigh; Jr., University of.
Arwzona, . )
_ Arthur Retan, Washington State
&g University,
- Harry K. Tgyama, The Ohio State
*University. '

Gerald T. Weekman, North Carolina

USDA, EPA, and the pesticide industry State University, joint tonsultant for

EPA and USDA, organized
and served’as
Mary Ann w

the project
itor. He was assisted by
sley, USDA. .

Marny other people eontributed greatly
to the book by reviewing it at various
stages. They sepresent EPA, USDA,

State regulatory agencies, the pesticide.

industry, environmentg! groups, and
applicator associations.

riment Station,

.. . LI )

»

y environment,

Federal reguldtions set genéral and
specific standards that you fiust *
meet before Tﬁ: can use.gertain
pesticides. This guide contajns basic
snformation to help you meet the ¢
general standards. Because the
guide is for use by all categories.of .
commercial applicators, some p
of it may not concern you: The gui
does not include the things you need
to know to meet speci standards

. réquired for your-job by Federal .
regulations or State law>Your State
Pesticide Regulatory Agency and

+ your Copperatiye Extension Service

* can give you this additional '\

informatiop.* ., ’

This guide will tell you: ’

e the most comn’on features of
. pests, how they develop, and
the kinds of damage they do,
methods you can use to
contro] pests and how to
combine these methods for
the best !'esults, '
how pesticides work,

ou,

ow to use pesticides so they
will not harm you or the
how to choose, use, an'd care
for equipment, and
the Federal laws that.apply
to the things you do on the
¥ job. )
The test for ceriiﬁcation will be
based on: -

oo

.
3
3

v

how pesticide labels can help -

'}

e gendral infomation,'-and ‘/ )

. ® problems and gituations that
occur in the specific kinds of .
pest.control jobs you do. -

You will haye to show that you

know: .
~v @ "the pegts you'contol, and-,

e how to use the pesticides and
application equipment

needed in your job. v
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The first step in solving any problem
is to understanid what is causing it.
So the first step in your job is to
" recognize the pests you need to
control. .
We favor certain plants and
glbeim%s that p:iovide dfood eand
r. But wg also provide good_.
Jitions for other pIihts
and ariimals that harm them. These
& living things that compete with ys
fo fcﬁd and fiber, or attack us
directly, are pests. The living plant
%r animal a pest depends on for
survival is called the host.
Pests can be put into five main

Ag-lguw: [ 4
o msect® (plu€ mites, ticks, and
spiders),
® snails and slugs,
®- vertebrates,
e weeds, and
l‘>8. plant dispase agents, _ -
Vot st applicators know mnost of the
pests they see on the job. But
sometimes unfapiliar pests may
aﬂ)ear. You can get identification
" auds, publications, and pictures to
help med out what they are. But the
best thing to do is to contact local
experts. Ask the Cooperative
Extension Service or a competent
consultant to,helpyou. . .

- Insects ’
Insects thrive in more environments
'than any other group of animals.
hey live not only on the earth’s
" surface but within the soil and in
. water. They are at home in deserts,
. rain forests, hot springs, snow fields,
and dark caves..'l}gey eat the ,
choicest foods of man'’s table. They

*, can even eat the table.

Many types of insects affect crops.
They cause damage in a variety of
ways.-'l’heg ‘m .

o

ay:
o fee n(qaves, s

o tunnel or bore in stems,

stalks, and branches,

feed.on and, tunnel in roots,

feed on and in seeds and nuts,

o guck the sap from leaves,
stems, roots, fruits, and -

-flowers, and .
® carry plant disease agents.
The plants are damaged,

weakened, or killed. This causes

‘reduced yields, lowered 3u’ali.ty, and -

ugly plants gr plant products that
cannot be sold. Bven after harvest;
insects continue their damage in the
stored or processed products. Insects
also feed on and in man and other
animals. Some of these pests carry -
Jisease agents which have caused
millions of deaths to man and '
livestock. &#

Not all insects are pests. Some
help man by doing such things as
pollinating plants or feeding on
other insects that are pests.

Recognizing Commo'n Features

of Insects

All adult insects have tw® things
in common—they have six jointed
legs and three body regions. But how
do you tell one insect from another?
The most important parts to look at
are wings and mouthparts. Some
insects have no wings. Others have

- two or four. The wings vary in

shape, size, thickness, and structure.
Insects with chewing mouthparts
have toothed jaws that bite and tear

the food. Insects with pierging- * . .

sucking mouthparts have a long

beak which they force into a tor

anjmal to suck out fluids or .
Almost all insects change

shape, form, and size during their

lives. This change is called . -
metamorphosis.

‘e

" Some insects change only in size
‘as they deyelop. The adult lays eggs.
A nymph which looks like a tiny

“adult hatches from the egg and goes

through segeral stages. These’. _
nymphs ch#nge into wingless adults.

Some insects change farmsslightly.
Their nymphs hatch from eggs.
These nxmgl}}:, which have no
wings, go through several growing
stages. They change into winged
adults.

Othér insects change completely.
They go through four stages. The
larva hes from anegg. It isa

¢ worm, catarpillar, grub, or maggot:

This is the stage in which'theﬁ
insects grow the most and do t

most damage. When full-grown, the
larva changes into a pypa. During
this stage it changes fa the adult.
The adult stage usually has wings.

Here are the insect groups that

‘include most of the insecss which

man considers pests. You should be
familiar with the characteristics of .
each group that you ontrol and the
type of damage each group does.

No win

Chewing mouthparts. ¢

;-}Jsually have two or three .,
ong tails. .

® Young and adult look alike

' (no change in form).
e Usually found in houses and
other buildings.
¢ Feed on plant fiber cloth and
all starches. ’
e Silverfish and firebrats .
belong in this group.

¢




em% wings,

® Chewing mouthparts .
¢ Broad head.
® Young and adult look alike.'
¢ Usually found on birds. They
cause.skin irritation and
. reduced weight gain and egg

productlon

Lice

0 wings.
Piercing-sucking mouthparts
Narrow head.
Young and adults look- alike.
Some feed on livestock.
. Some carry disease.agents.
. Their bites may be pamful
* and cause itching.

Sucki

(crab) lice belong in°this N
.., Broup.

!
. Thrips '
y J Somp have frmged wings;
: others have no wings.-,

¢ .Combination of chewing
+ {rasping) and sucking”
\ mouth

¢ Young and adults look alike. .

¢ Usually found in ﬂowers or
" bugds on plants:
_® Mdy cause misshapen or
rly developed flowers,
ds fnuts and leaves.

wll Toxt Provided by ERIC
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¢ Himan body, head and pubjc

-
Piercing-suckmf mouthpart§.
Young and adults loock ahke
but young lack wings. . .
e Su k the juice {rom plants—
e - blood from 'man and -
ammals
. ® Reduce the vitality and yleld
. of plants and animals, and
may, carry plant and: ammaT

‘ %ase agemts. ‘s
, bugs are in thls group.

Termites- .
¢ Swarming termltes have four
wings of equal size and !
shape; others are white ai'nd
. have no wings. -
¥ Chewing mouthparts..
¢ Young and adults look all.ke
¢ Usually feed on wood
ptoducts such as fencé posts,
timbers, and flooring* .
L Damage to the wood in
homes and other structures is
* common.

Aphids, Leafho pers,
< Splttlebugs, and Scale Insects
. Sstm&have wings; some do
® Piercing-sucking mouthparts. ©
® Young. of}hlds , leafhoppers,

- and spittlghugs look like the
adults. ‘
- . ® Adult scale msects.are scale-
- . covered and stay ift one place
on the plant.
4 . * @ Suck the juices from plants.
Grasshoppers, Cnckets, and ® Reduce the,vitality and yleld
Cockroaches of plants.
® Some have wings; some do ‘¢ Some-carry plant dlsease ‘
not have fully,developed agents.
ﬁ Toppalrofwmgsw ’ e .
eat "

L Chewmg mouthparts ’
® Young and adults look.alike, '
but youhg lack win
& Grasshoppers ysually ‘feed on
Elant leaves and stéms.
rickets are found in the
field or indpors. They eat
+~ almost anything made from
.+, plants.

. ® Cockroaches often occyr in’
restaurants, houses, stores,
and offices. They eat the
same foods that{nan does

" Moths and Butterﬂles

® Most adults have four large
wings with many scales that
rub off easily.

¢ Most moths are a dull brown
color; butterflies are brightly
colored .

¢ Mouthparts of some adults

* arelac m%orm‘acoxled .

Frue Bugs . ;ube used for sucking.

® Some have wings; some do
*not. Top pair of wings is part :
leathery and part e
transparent 8 _—
1-2,
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‘o Igarvae are caterpillars, e Mduthparts of adults * - Mites, Ticks,-and Spiders: .

usually with six jointed legs *. 7
and soft, fleshy legs, | v slightly modified for *
e Larva® have chewing_ sponging, rasping, or tutting.
- mowuthparts., - \ e Young (except mosduitoes)
- o Laryal stages are important . are m'aggots.
( . -pestg on many crops. They - e Head of young usually not’.
damage leaves, stems, tubers, -well-defined; mouthparts are’
. fruit,'and cloth, ‘small, dark, and hooklike.
e Clothés mioths are in this e Young mosqujtoes live in
‘. group, - water. They have a well-
B developed -head with cheWing
« mouthparts. * .

- @ Maggots usually feed on
plant seedlihgwand roets, in-
organic matter; in water, and
n other damp places.

. ® Some niaggots feed on

piercing-sucking, but may be

. animals.
’ e Some adults carry disease
agents, r ot

e Some flies or mosquijtges in
large uumbers redece the .
production efficiency of
animals .

_ Beetles

o Adults with the two top‘ ]
wings usually hard.and shiny .
and the bottom wings s - -
transparent. * . oy

e Chewing mouthparts.

e Youngare grubs or worms.
®ome have no fegs, others. .

« have s;x. -

Young and adults'}e found

‘on/‘glants, 1n so1l, and 1n wood

in‘buildin .

¢ Both the adultand larval
stages may damage stored °
food products, plants, and, in ,
some cases, animals and . A
animal products. , Bees, Wasps, Ants, and Sawflies
) R 4 - & Most adul'gs have a narrow

* ‘waist; sawflies are an
. exception. .

Some have four wings; some
have none. -
Chewing mouthparts.

Most yougg wortnlike with no
. legs. The young of sawflies .
are caterpillar-like.

e Young usually in nests in
soil, or made of mud, paper,
or wax., '

o Painful sting of many adults

L 4

o~

. makes spme of these a pest.
. Others'may damage wood
products.
L Flies and Mosquitoes .
. e Adults have only two wings, . T
(other wingad insects have, . ,
, four). ’ . T, -
it N ) \
‘ Y - * - 1-3 —~—
e .

[

related t& insects. The main
differences are that the adults have -
ejght jginted legs instead of six and ~
have twe body regions. Thgy do pot \
have#vings: .

.+ Mites, ticks, and spideé are clo?ly ’

"

Recognizing Common Features
of Mites, Trcks, and Spiders

Mites :
¢ Adults and nymphs'have |
eight legs; larvae have six.

1

e Very small—about the size of
the period at the end of this .. -
line. , |y
-® No wings. ., oo d
e .Suck ing moutliparts. '
o Soft-bodied. . Y

e Injury they cause ysually is
noticed before the mites are ' *
found. " ) b

e When present on plants in !
large, numbers, their feeding -

¢ turns foliage and buds.
whitish, reddish, or brown.
Some may star fruit.

e Some mites make thin webs

+ on plantsy . "
¢ On animals, they cause |
severe skin irritationy’ )
redness, scabs, and scaliness.
v 9/éhlggers {also called jiggers
ang red bugs) that attac
man are mites.

-4

Ticks .

e Adults and nymphs have
eight legs; larvae Have six.

e Leathery or soft (sometim
colored) body without
distinct head. S
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. Plercing-sucking mouthparts
with which they firmly -~
attach themselvés to the host
animal. T
Parasitic on animals,
including man.

" Must have blood to cbm;&lete
their life cycle. . \

Some carry disease agents tg

‘man and animalg. 5°

-

Spiders
. @ Eight legs.
Biting mouthparts. .
Vary in length from a
fraction of an inch ta 5 or 6
inches.
Useful to man because they
eat insects, but webs and
- excretions may be a nuiSance.
Black Widow and brown
« recluse bites are dahgerous to

man.’ k(/'

:
Snails' and Slugs

Snails and slugs are membe;é ofa

" large group of animals called

" mollusks. Snails have a hard shell;
slugs have no shel). They feeddn
lamt foliage. The§ are pests in
awns, landscape plantings; and
greenhouses. ¢

-

Recognizing Common
Features of Vertef)g'ates
All vértebrate animals have a -

jointed backbone. They include fi8h,
snakes, tugbles, .alligators, lizards,

frogs; toads, salantanders, birds, and

mamipals.- What may be a pest
animal in some situations may be
highly desirable in others. A
muskrat, for instance, is a fur-
bearing apimal, but its burrows may
weaken man-made earthen dams.

>

Fish ‘

Man has caused most fish
problems. We have put some kinds
where they normally would not have
been. We think some fish are,
undesirable use they are not.
useful for sport or for food, Others
competg With more desirable species.
Sonte fish are intermediate hpsts for
parasites of mgn. '

Reptiles and Amphibians
Reptiles (snakes, lizards, turtles,
and alligators) and amphibians
-{frogs, toads, and salamanders) may
cause local problems, Although most
of them do little damaﬁe, many
the

people fear or dislike them:
Poisonous snakes can be a real

- problem. So can snalges and turtles .

in fish hatcheries or waterfow]
production areas.

Birds . .
Bird damage can be quite 'varie‘.
It includes: .
@ strugtural damage by -y
woodpeckers, 4
® destruction ofufeed and of .
fruit, nut, grain, timber, and
vegetable crops by seed- and
fruit-eating birds, -
hazards to-animal and »
man health caused
birds like pigeons and y
parakeets, and
,® annoyancg caused by birds
' roosting near dwellings.
Peck marks, location of damage,
tracks, fegthers, and droppings are .
'signs of bird damage

J

JMammals . .

o Damage by mammals 1s varied. .
Some cause serioug*health problems -
to livestock and humans. Diséase
agents mammals transmit to man .
cause rabies, plague, fosd poisoning,,
and tularemia. Killing of other
animals by mammals 1s costly. Some
damage fruit, vegetable, nut, grain,
range, and tree crops, The damage
they do to dams and ditches can
very costly. They damage such
things as lawns, clotinir‘lg, furniture,
and %suildings by gnawing and =\
burrowing. Mice and rats annoy By
living in our homes, offices, and *
tories. , h

= How do you tell what mémmal

caused the damage? Yqu can
eliminate some suspects if you know:
- o which animals are found in .
@  your part of the country,
¢ what kinds of places they live
in, and .
¢ what thezr hall()i.tsdare.

Anij signs (tracks, droppings;
toothxmks, dig'iings, burrdws, isair,
and scent) plus'the type of damage
will give you further clues.
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' * A weed is simply "a pl‘:t out of .

gzcace;ééWedds are a problem
they reduce crop-yields,
they increase cests of
production;
¢ they reduce
"+ and livestock
.
b

al
L]
[

ucts,

.some cause skln irritation
and hay féever. Some are
isonous te man, his
‘livestock, and wildlife, and .
th%y spoil the beauty of turf
and landscape-plants.

Recognizing Common Features
of Weeds . .

Before you can control weeds, you
need to know something about how

. thes grow. One important feature is

the length of their life cycle.
Anpuals ..

- Plants with a one-year life cycle -
are annyals. Thegv grow from seed,
mature, and prodyce séed for the .+
next generation in one year or less.

. .. They may be grasslike (crabgrass

‘and foxtail) or broadleaved (pigweed
and cocklebur).

Summer annuals are plants that
result from seeds which sprout in
the spring. They grow, mature,

duce seed, and die before winter'
xamples: crabgrass),{bxtail,
cocklebur, pigweed, and

quality of erop id

k4

Winfer. annuals are plants that

%'row from seeds which sprout in the

all. They grow, mature, produce
seed, and die before summer.

.

Examples: eheat, henbit, ahd annual T

bluegrass.

Perenmnials
Rlants which live more than two

", years and may livé indefinitely &re-

> * plantain. :

Biennials T
Plants with a two-year life cycle
are biennials. They grow from seed
and develop a heavy root and
mpact cluster of leaves the first
;réar. In the second year they
mature, produce ssed, and die. -

. Examples: mullein, burdock, and

bl thistle. »

repnials. Dufng the winter, many
ose their foliage and the stems of g
others may dfe back to the ground.
Some grow from seed. Others .
roduce tubers, bulbs, rhizomes
low-ground rootlike stems), or
. stolons {above-ground stems that
produce roots). Examples: Johnson-
grass, field bindweed, dandelion, and
Creeping perennials produce seeds
but also E}:Jrolt)ieuce #hizomes and
stolons. Examples: Bermuda grass,

" Johnson grass, and ﬁeyl bindweed.

o

.Simple perenrials normally
reproduce by seeds. But root pieces
may produce new plants following
fnechanical injury during
cuktivation. Examples: dand‘elions,
plantain, tees, and shruhg.

.

" / . -

]
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Bulbous perennials may reproduce

.by seed, bulblets, or bulbs, Wild garlic,
‘for example, produces seed and -
bulblets ahove ground and bulbs

below ground.
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* condition' that makesa plant ,’

- ~_Non-parasitic

"+ «which live and feed

o F

-‘types and sizes. Not:a
and many are-helpful to fifan. Meny

Recognizing Common

Features of Plant Diseases
. vt T - -

A plant dhease inafty karméul

differeat from, a-®ormabplant in ifs
abpeapénce.or ﬁxgctiop.,‘ Plant
gamseéa;ses are gwjai:fg into fwo groups
.t irc ) :; e 2
X gnr:g s ) Al TN
[ant Diseases ~
Thesé are caused by non-living
agents, The causes-can include such
things as:* .
‘'® nutrient.deficiency, -
extreme cold.or heat;/
toxic chemicals (air *
. pollutants, some pesticides:”
salts, oo much fertilizer),
mechahicat injury, and
B lagk of or too mueh water.
These disgases cannot be passed
from one pfant to ariothere

e

Paraait,ié P]z;nt Di
These are chused

ving agents

piants.

They cgn be passed from dfie plant to

another. The, most common causes o  Bacferia are migroscopig, one-

»

- Smut. - .

, .

. Fungus diseases include apple *
scab, anthracnose of beans, stut in
corm; and powdery mildew.on '
landscfpe pltafts. ~

RS

-

pargsitic diseases gre: celled plants. They ugually
fungi, - ' 4, reproduce by simplydividing in half.
® bacteria, y Each%aglf mes a fllly developed.

® viruses (viroids and
mycoplasmas), and
® nematddes. -
Insects, which were discussed
earlier, can be another canse. A few
seed-producing plants and some
microbes can cause plant diseases,
too. e, !
Three thingg are required before a
parasitic disease can develop:
" o asiBceptible hostplant,
® .3 parasttic agent, and
® an environment favdrable for"
.pdrasite devélopment, .
Fungi_ are plants that lack green
color chTorophyll). They cannot
make their own food. There are nfore
than 100,000 kinds of fungi of man
are harmqu

v

are microscopic, but some, s as
‘the mushrooms, may become ¢ ite
large. Most fungi reproduce by
spores, which function a the

.same way seeds do. Fungimay + | -
.attack a plant both above. andxbelﬁw
y;

N

the soil_ surface.

- .

.

. by insecka," usually, aphids or

bacterium. Bactetia can build up
fast under ideal.conditions. Some "
,can divide every 30'minuates.

Firegblight of pears: halo blight of

beans, ‘and bacterial leaf spot on
_peaches$ are caused by bacteria, -

‘ .
Leqf Spot -

Viruses are so small that they
cannot be seen wjith the unaided-eye --
or even with an ordinary microscqpe.

They are generally reeognized by
their effects on plants. Many: viruses
that cause plant disease are carrjed

\

)
L]

~

By



~ "' leafhoppers. Viruses are easily ~ *
. ‘carried along in bulbs, roots, cuttings,
,and seeds. Some viruses are

' trangmitted when. machines or nien
touch healthy plants after touching -
diseased®plants. A few are C
transmitted in pollen. At leastone - |
virus is transmitted by a fungus.’A
few are transtiitted by nematodes.
Wheat streak mosaic, tebacco
mesaic, and corn dwarf are diseases
caused by viruses. ' :

1

-Their bodies become swolleh and"
rounded. The root knot nématode
deposits its'eggs in a mass-outside of
its body. The cyst nematode keeps-
part of its eggs mnside its body after
death. They-may.survive there for
many years. ‘ .o

’

Dwarf'Virus Development of Plant Diseages
- . . A parasitic disease depends on the
Nematodes are small, usually life cycle of the parasitg. The
* miicroscopic, roundworms; also called envirohment affects this cycle
eelworms. Many nematodes are greatly>femperature and moistire
. harmless. Others may attack crops are especially important. They,
planted for food, fiber, or landscape ' affect: ’ .
purposes. Some speciesigitack the’ o the activity of the parasite,
above-ground plant parts, such as _ # -thé'ease with-which'a pqu,t “
leaves, stems, and seeds. But most ' becomes diseased, and "<,
- gpecies feed on or in the roots. They e_the way the-disease develops.
* may feed in one location, or they =The disease process starts whend
. may constantly move-through the the parasite arrives at a part of a
L roots. Nematodes usually do.not kill plant where irtfection can’occur. This
ﬁleants, but reduce growth and plant step is &alled inoculation. If '
« health. They may weaken the plant- environmental conditions are ‘good,
' and make it susceptible to’ other the parasitq will begjn to develop. ,
disease agents, - - *Thig stagé before. mnjtiry develops is

p

development of organs, an

.
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-~ ‘All nematodes that are parasites  cal incubation%l‘h&iﬁ parasite cdn cw
, on plants have a hollow feeding -, get into the plant the stage called - \ "
spear. They use it to-puncture plant infection starts.’The plant is diseased. - . o Temt
‘cells and feed on the cell contents., - when it responds to the parasite. ' e
+ _ Nematodes may'develop and feed The threé main s a plant -
either inside or gutside of a plant. responds are: . .
.~ Their life cy cludes an egg, foud e overdevelopmeMyof tissye, - . :
L larval staﬁes, d an aduft: Most . duch as galls, swellings, ahd ~ v -
- larvire logk like adults, but are #  jeafcurls,” - ' , J
** gmaller. The females of somegsuch_ *+ o underdevelopment: of tissue,’ Y .
as root knot and cyst nematodes, . such as stunting, lack of . .
5 become fixed in the plant tissue. . .

% chlorophyll, an incomp(e’ts .

, L
o death of tissue, such as ¢
. blights, leaf spots, wilting,
and cankers. e

Identifying Plant Diseases

You cannot always tell one plant
disease from another just by looking
at the plant itself. Because many
disease agents cause similar injury,
you need other evidence. Identifying
the cause is a better way to'identify
the disease, ¥ou-usually need a
microscope or magnifying lens to see
such things ds fungus spores, | S
nematodes or their eggs, and s
bacteria.. Youneed more training to

-

-
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" Pest Control ~ -

'

. /- R , . b
. To solve pest problemg, you must: ~ Pest Control ‘Methods ’

o Identify, the pest,
e Know what control methods:
- are available
j, - Evaluate the benefits and
_risks of each method or
combination of methods,,
Choose the methods that are
most effective and will cause
the least harm to you &nd the
*  environment, -y
® Know the correct us€ of the
. methods, and
e Know local, Stafe, and
- Federal regulations that
apply to the situation.

- . Principles of Pest Control

We often about the "war”
against insgcts, plant diseases,
weeds, and rats. In a war between,
coungries, would a national leader
use only the Army? Wouldn't he also
use other tools, such as the Navy,
the Air Force, and propaganda? |

Yet, in our struggle against pests,
how often do we jyst.use the °
handiest or cheapest pesticide? How
often do we forget to consider other
methaods or combinations of
methods? How oftén do we forget
about effects on the environment? It
may be too often. .

. he use of a combination of -
methods to control pests is basic to
all pest control. Modern pest control
is:

o using all available methoiis,’
to keep pests below
. economically harmful levels,

and ;

e damaging the environment -
£ little ras possible in the

process. X
- The challenge lies in our ability:
® tq control pests so that ipjury
caused by them is held to a
minimum, and » * -
® to recognize when direct
action, such as a pesticide
.-  application, is necessary.

Many pest control methods have
been known and used for years. But
some methods, what we chll them, w»
and the way we put them together
are new. Here are the most
important pest cohtrol methods:

A

Cultural Control .
"* Planting, growing, harvesting,
and tiltdge Practices may help or
h pests. Cult.ivatinf is harmful
tg w t

eeds but may result in the .
spread of diseases and negatodes.
- Other practices such as crop
T :ptaﬁofpi’lmé:bods ofdcpnstruction,
Resistant Varieties ___ ime of pianting, and proper
“Some crops, animals, and woods fertilization all affec pests.
resist pests better than others. Some - N s -
crops and waeds aré irmmune to oL *
certain pests. By using-resistant - ]
types, we make the envirénment less g
favorable for pests. Thismakes it —
easier to keep pests below harmful N ———
levels. . - - | '
e N &
- r————————— . A e e——
Mechanical-Physical Control- g
.~ . Some physical methods and

examples of their use are:

° .'g‘age for rags, mice, and
irds, - .
® barriers to protect against

! ) :'t \\ {.er}rlni_tes, rodents, and lflies,
. . . ) " # light to attract or repel pests,
Biological Control { ° .
Biobioal congrol is misst co o sound to kill, attract, or repel  *

sts,
Eat to kill pests,
cold to kill pests, )
radiation tq sterilize or kill
. pests, and ‘

 electrocution to kill pests. = - ”-".,

for insects, mit{h, and some weeds.
Bilogical contro| occurs=haturally.” -
Releasing ntore of a pest’s natural
enemies—parasite®ppredators, and
disease agents—ipto the target areaa
can increase this naturatcontrol.
Many pests come from other

countries. Bringing in their natural
enemies often helps control them. ° 7\

15
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Sanitation /
Removing the source of food Helpé
control some types of pests: 4.
Cockroach, rat, and flycontro)i
often hard unless you remove
food or ﬁlth they feed on. f

Legal Control ;
.Legal controls result 3

. State, or local laws and egulatxons
They "include such tlyingg
-® quarantines,

® ins ions, ’

® em s, and |

. compu%ry crop of product
des on. ,

5
\

Pestlcxdes

Other methods cannot always -
prevent harmful pest levels. Use
pesticides:

# © where they are needed, and
] where they can be used »
mi, use them so they work
with r methods. Be careful not ,

“to harm yourself or the

environment. Using pesticides along
with,other methods is often better
than using any one method by itself.

bmatxon of methods you
foosg will depend on the kind and -
hognt of control 'you need. {The ) »

b main types of gontrols are: .
ls _

f
. - \

"o ) ) , - .
— - - F -
Kee ping a pest fram becoming a ' ’ .
blem Inclu&eé‘use of such things Remember, the most infpertant
‘ . principle of pest control is:

® sanitation, » ® Use a control method
.® resistant-plants, animals, or ~ only when that method will
wpod, . prevent the pest from causing
® treated .«. ., more damage than is °
® pesticides, + reasonable to accept.
® cyltural cehtrols,- Even though a pest is present, it
® quarantines, and may not do very much harm. It could
¢ seed vertification. .. cost more to control the pest than
) . C . ' woulddﬁave been lost because of the
Suppression 2 ; pest's aw *
‘ Reducing pest nu@ or damage . .
to @n acceptable level nc}‘udes:use v,
of such things as: .

® sanitation,
® resistant plants, animals, ot
wo(ﬂ, o | I . ‘
® pesticides,and . % . :
® cultural controls. : L
'
Eradlcatwn ) .

Destroying or'removing & pe.ist . . .
completely from acrop, an area,ora - . - .
geographic region. ;o ) .

) e, “\ ’ v

»
-
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“Pesticides

, After considering all available
“ control methods, you may decide
" that a pesticide is needed. Here are
some things you should know in
order to choose the right pesticide
-and use it most effectively.
Pestmdes,are chémicals used to
destroy, prevent, or contral pests
They also include:
® chemicals used to attract or
repel pests, and
¢ chemicals used to regulate
plant growth or remove or’
coat leaves.
Here are the types and uses of
pesticides:
Insecticide: controls insects and
other reldted pests guch as ticks
and spiders. .
M*ftwlde controls mites. '
Acaricide: controls mites, txcks
and spiders.
Nematicide: controls nematodes
Fungicide: coptrols fungi. =y
* Bacterwcide: controls bacterit. ~
Herbicide: controls weeds.
"Rodenticide: controls rodents.
Avicide: controls birds. g
Piscicide: controls fish.
Molluscicide: controls mollusks,
such as slugs and snails. - .
Predacide: contrels vertebrate
-+ pests.’
Repellent: keeps pests away.
Attractants lures pests.
. Plant Growth Regulator: stops,.
speeds up, or otherwise cha.’ges
al plant processes. - -
Def ant: removes unwanted [
plant growth without kxlllng the
whole plant.immediately. *
Desiccant: dries up plant leaves
and stems and insecfs. - .
Antitranspirant:_coats the
leaves of plants to reduce
swnwanted water loss
{transpiratiop).
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The Nature of Pesticides ‘

Pesticjdes can be grouped according °
e to thefrdchemlcal nature. The groups .

|
: _ are ) o
| £ Inorganic Pesticides
These ade from mmehs

- Minerals used mogt often are

Plant-Derived

Thesé are madé from plants or
plant parts. Examples: rotenone, red
squill, pyrethrins, strychnine, and
nicotine.

* How Pesticidés Work

Pestlcldes also can be grouped

mev:u;rgs Lead arsenate, Bordeaux accc&iltng to what th‘iy d(;’ Mani
.. sture, synthetic organic pesticides work in
—fm and Parie green . . more thar one wa)geRead the label
Lt to find out what each pesticide, WIl],
do. The major groups are:

» Protectants: applied to plants, |
animals, structyres, and -« *
productsto prevent entry or
damadge by a pest. -
Sterilants: makelpests unable to

* « reproduce.
Contucts: kill pests simply by

v

r, boroh’ lead,

 arsenic, cop,
fur tin, and zinc. >

contactmg them.
\ tomach poisons: kill when
. ' Symemmics: ak he blgod
ystemics: taken into the
Syntheti’:r:);lgamc l;:spt;(szziﬁes .of an animal or sap of & plant.

‘&They kill the pest without
sharming the host.
Translocated herbicides:- kill .
{)lants by being absorbed by
eaves, stems, or roots dand
mowbg throughout the’ pldnt.
Fumigants: gasesg which kill
when they are irthaled or
otherwise absorbed by the pest.
An#coagulants: ;revent normal
cletting of blood.

~ They cdntain cafbon, hydrogen,'and
.. oneor more other elements’ such as
\, ’chlorine, phosphoreus, and nitrogen.
, * Examples; 2,4-D, atrazine, captan,-
parat ioh, and ma1ath10n

l A

L2

Selective: more toxic to some
kinds of plants or animals than,
to others. ° -
. Nonselectwe tokic to most ¢
aﬁn r animals.
~ onés: affect pests by
h&lé‘mg theit behav1or

‘Usmg Pesticides

Many terms describe when and how

,

LI'Y‘l}:,gse e?&ré?waﬁr:a and " * to use pesticides, They aré used in
", fungi, prodiced by r;nan Examples: :1abeling. They also are found in
" the bacterium Bacillus

"thuringrensis, and the pol.yhedroms

xtension agent or others atyour
’ virus

* land-grant university. You should -
knbw and uriderstand shese ferms. -

. They will help you get the bes
results frop your pektlcxdes W1th the

3.2

wll Toxt Provided by ERIC

anic Pesticides *

o trunks%xt’

-~ o

ledflets and bu]letins that you may ..
%et from your loca rative

least possible harm to you' and the
environment. .

When,To Use
Terms that tell you when t use
the pesticide product:
Preemergence: used before crop
of weeds-emerge. May also refer
to use after crops emerge or aré *
estahlhhed but before weeds |

erge.
Preplant usedbefore the crop is*
anted. ‘e
ostémergence: used after the
crop or weeds have emerged.

" Predmergence and Postemergence

How To Use -,
Terms that tell you how to use the
pesticide product: ‘
Band: application-to a strip over
or along a crop row or on or
around a striicture.
Basal: gpplication to stems or
or just above the
d line, .
adeast: uniform application

Ev

- - . to an’entire, specific area.

Crack and crevice: application in
structures to crackg and crevices
where pests mgy live.

Dip: complete or partial

. .. immersion of a plant, animal, oF-
— ob_]ect in g pesticide.

A

.J&

Band
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i i . Accqracy Is Important ' Light may break dowr) some ]
:——T-;—-——\‘b . , . The rate_and time of application of: “pesticides if théy are left on the soil .
. /. ) pesticides are critical. Most surface for a long time. /]
L = . . pestlcldes work at very low rates. If- .

- you use tod much, they can harm or ?esticlde Reslstance
" . .+ evenkill the plant or animal you . The ability of pests to resist
wish tO protect Pesticides.work best ppisonlng 18 calredpestwlde L.
.'when applied at specific times: resistance. Consider this when .
~  Applying thenr hefore of after t planning pest control programs that
+ “rorrect time reduces ot even rely ‘on the use of pestmldgr .
., elimimates their effectivene Rarely does any pestlclde kill all
<L Since all these chemicals  work the, tdrget pests. Each, time a— -
. in small amoupts, be careful to treat  pesticide 4s uséd, it selectively kills .
« only the intended target. Avoid : * . the wost sensitive pests. Some pests

: -getting them on anythingelseas a avoid 'the pesticide.‘Others aré able .
‘ - o . result of drift or of residue in to withstandits effects. Pests that N
Directed . appllcatlon eqmpment or SOll : _ areé not destroyed pass alongetﬁ their
g © . *, offspring the trait that alowed them
D;rected aiming the pesticide at ' e
a portlon of a- pfant animal, or, Facwrs Affgctmg Pestlclde . t‘i\mvae use one' pestaclde L L
m:ctzresaturaUng the soi] w1th vity ERR o .. epeatedly | 7 the same placg iy
a pesticide or orak treatment of . SJI’I Facto:-s N ‘ Fte:xt-e];s?;na::n son;e;eu;ésha‘igdﬁ .
. an anim with a llqu1d , Of'garuc matter in seils lunlts : .’ begame 'practx,cal{n immune fo -
pesticide . N pest*mde‘actlvny Soils with high . polsqmng ‘by.tertain pesticides. - -
s Foliar: appllcatlon to the lpaves organic matter content may- heed % * Nt every-pesticide failuge is © 4
. of plants. - + « %, .. higher rateswof restlmdes'for geod causeﬂ by peg resistance,, however
‘' In-furrop: appllca.tlon to or in pest, control. Follow “abel ~* '\ "Make sure that you have:
" v the furrow ‘in whlch a plant is - .imstructyons. ", e ugedthe eobrect pe »
planted, “&Soul texture altso affects the way used the correst:d and_ ,
* . Qver;the-top: -appllcatlon pvqr apestlmdes work. Soils with fine < . apphed the pest
the top of the growing crop. < particles (silts andi¢l ) provide the  * - correttly, ¢ . -
Pour-os: pouring tR® pesticide,  most surfacé. area,, may need" Your Coopertive E‘xtens1br; )
.along the midline /of the back of. * higher rates. Coa. ser’ sells‘,(’sands)g Serviee can help yqu find out Jv}fy

livestock. s  ~i.. havéless sur?a e-area. Use lower, v, yQu did notget th *esx,red results
Sidedress: appllcatlon along the rates on them., ollpw label e .
side of a crop row. . instructions? . N i
S}t:él a;:f;lwa}:wn thpllcatlon\,o : N So., Plhnt Grmh Regulators,
the soil rather than to Cllmatlc Factors Desmcan ef6liam d
vegetation. « o+ . Sail mmséure and rain affec’t the' Antrtr :.S ’P ?; t?’al; .

- ! «way pesticides work. They also affect an piran '

' v X ..+ how long pesticides ##y-on soil.and -’ Pl nt growth Iegﬂlators desiccants,

‘ . - plants.. Pesticides Wk‘be&“’lth liants, and antltranspn:ant’s —~
mo&erate Soit moisture.-Wétnesd , ” chaJ\ge homal plant procedses. s
mayakdgep th}f pestmIgIt'et%om ﬁa “,' -
contadting the soil particles’” i . T . .
causes soluble pesticidedto-leach H?w They Work T
down through the soil* Rain isgood , <"+, X )
when/preemeﬂgenc pestxcufes are . ; : .
appliéd tq thé ace! It carries” | .
them down int the soil tb the pests’ . ,
But rain during or spon after over- '« ... 4

the-t0¥ or foligr agpllc,atlons -is-pot-,
t may was pest1c1des off the 0
leave N

Hudezty and, temperature alsor -
-affect the way pesticides work: ’
— ' * Hérbicides worﬁebest when plants
TS"oil Incorpbration are growing fast. High relative

' humidity and optimum /

Sml mcorportdgon use of tillage’ tem ratures usually cayse this fast

implements to mix the pesticide th. High tem peratures cause ’ ‘ =
with the soil. ' . somq, soil pesticides tp evaporate
Soil injection: applfca;ien uickly. Low-temperatures may slow
beneath the soil surface. gown or stop thé dctivity of some . ’ . Lo .
* ' Spot treatment: appllcatlon to pestmdgs S .. Plant Growth Regulators ' o
émall area. . . C < C Al plant parts are made up of tiny
", o . . ) 1 9 . cells which continually fnultiply and

" . N L - . 1

EKC . "s - h ) i ’ ' ‘. ) ‘
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v+ grow. Plant growth regulators speed.
‘ -up, slow down, or otherwise affect
~ cell gfowth and reproduction. Here
are spme ways they are used:
® decrease prehdrvest drop,
® increase fruit, ﬁrmness,'J«
¢ reduce scald, - )
® delay water cgre (wate?-
‘soaked area afound core of .
+° fruit), o .
increase red color, .
thin fruit, e
increase flowering, * °
reduce fruit cracking,
. o;not;e uniform bearing of
t, :
control plaft height,

*
é 0

P

Types of Formulationg’

Active ingredlents are the chemicals

in a-pesticide product that do the

" work. Active ingredlents can rarely

.be used in the form in which they

' *were made. They usually must be .

changed-or mixed with something
else. Other ingredients may be -
added to,make them convenient to

4 ~

as is or diluted.with oil or petroleum
solvents.'Fhey contain chemicals -
that allow them to spread and. stick
well. Ultra low volume (ULV)"
concentrate materials should be
used withodt further dilution. .
Low Concentrates —Thgse ~
formulations uisyally contain less
than 2 pounds ofactive ingredient *
per gatlon: Most of them are )

handle and safe,’edsy, and accurate - solutibns in highly refined oils. They '

to apply. These are the inert
ingredients. This mixture of dctive
and inert ingredients is called a
pesticide formulation. Some
formulationg.are ready for use. * -
Others must be diluted with water -

need nq further dilution. The label .
will'give you direétions for use. They
are often used for: : .
®_contfelling household and
industrial pests,

® mothproofing. -
'® Yivestock sprays, or
'® ‘space sprays in barns.

prevent or delay sprouting of

or a petroleum solvent. The
. tubers, .

directions for use:will tell you how to

® promete dense growtH of use a pesticide formulation.
‘landscape ‘plants, Hére are the most comtmon types " « ° . .
. ote earlier. flowering, of liquid and dry formulations. The e ./
: ® prevent seed formation, abbreviations are included because . ~
® induce branching, . Cooperative Extension Service )
. ® reduce sucKer)ng, srecommendations and the labels and >
® hasten fruit maturity, labeling may refer to the . -
® increase seed yield, and formulations in this way. . .
. . @ control excessive growth. ) :
: , . Liquid‘Formulations - - - ,
. L * : — . Flowables (F or L) T,

Some active ingredierits can be
. made only as a solid, or at best, a
- semisolid. These are finely ground
E and put into a liquid along with” \
r, y,  other substances that make the ’

mixture form a suspension. They are .

flowable solids. Flowables can be

mixed with water. They seldom clog

spray nozzles. They need only "

moderate agitation. Most of them " .

handie as well as EC formulations.
~1 kS

.

L \
Emulsifiable Concéntraﬁes (ECorE)

An emulsjfiable doncentrate can .
. be mixed with water to form an .-
-emulsion. Each-gallon of an EC
usually contains 2 to 8 pounds of |
active ingredient. Dijuted EC’s ’

‘Y .

. Defoliatéd Cotton

Desiccarits afd Defoiiants

The\se often are called harvest-aid
chemicals, because they help the
farmer harvest his crop. Both are
used to get rid of leaves, stems, and
weeds in such crops as cotton,
soybeans, and potatoes.

’
. »;Antitranspirants

__ By reducing water lgss, they can-
® prevent winter damage, -
maintain color in evergreens,
otect against salt damage, *.
{:elp protect transplants, and
prevent needle drop on
. Christmas trees.

\
[ 3N N N J

»

usually need little agitation in the
spray tank. .,

EC’s can damage some crops.
These-crops may require a different
mulation of the active ingredient

as a wettable powder or a dust. » .

Solutions’ (S) °

High Concentrates —These are
special formulations. They usually
contain 8 or'more pounds of active
ingredient per gallon. Théy may
contain only the active ingrediertt

itself. Most jare designed to be used . .

L sR0

A

.
-

6 *

Agrosols(A) .
These pesticide formulations dre
li&uids that contain the active’
ingredient in solution in a solvent.
More than one pesticide may be inl1
these forrhulations. Most aerosol " «
formulations have a low percenta
of active- ingredient. They are mggg
for use only in fog- or mist-
generating machines. They are used
in structures, greenhouses, and,
barns for ingect control. o




Vi

s o . .
They can eadily drift into non-target
areas. You can get dysts for use on

-t - seeds, plants, and animals, -
* Dustoncentrates are available -
R fof further dilution with dry inert .
. ingredients before they are ready to
‘ . ' . * use. “
@ ‘ ;.: . ,' ‘:‘r /, / ’
Liquified Gases .
- Some fum‘igants are gases whi ) _
become liquid whiim placed under” - Y ‘ ’
pressure. Thig tyjf ofiformulation is Granules (G)

stored under pressure. The pressure
maygd be either high or low,
depending on the produot. Sorne
‘nematicigles, ingecticides, fungicides,
and rédenticides formulated this
lv;vay; These formulatifins are applied
y:o o :
® injecting them directly into

¥ w b v
® relegsing them under tarps,

.or ow,
¢ réleasing them into a
/, structure such as a grain  °

storage elevator. :

. Some other active ingredients
remain liquid in an ordinary
conginer, but' turn into a gas of

hese

v as or after they are applied.

formu}ations do not require

rage under pressure. They must

put into the soil.or confined in a
space before they turn to gas. '

Otherwise, they could be lost into

‘the air. : .

Dry Formitilations" =

¢ .
Dusts (D)
Most dust formulations
i to use and contain:
® an active ingredient, plus

® a very fine or powdered’dry
inert substanoce such as‘tale,

are ready

A clahy, nut hulls, or volcanic
/AW sh. = '
/The mount of active ingredient

ally ranges from 1 to 10 percent.
All the ingredients are ground,
nto fine, uniform particles. Inert
gredients are often added so
the formulation will store and
handle well. Some active ingredients
are prepared ag dusts because they
. @ fer for crops in that form.
E MC always must be used dry.

IText Provided by ERIC

Granular formulations are dry.
Most are made by applying a liquid
formulation of the active ingredient
to coarse particles (granules) of some
porous material. Often used are clay,
corn cobs, oy walnut shells. Granule

7 particles-are much larger than dust
particles. The pesticide is absorbed .
into the granule, or coats the outside

. gof it, or beth. Inert ingredients tnay -

*".be added to' make the formulation *
hatidle well. The amount of active
ingredient ranges from 2to 40 -
percent. Granular formulations are
safer to apply than EC’s or dusts.
They are fnost often used as soil
treatments. They may be applieA i
either djrectly ta the soil or over
plants. y do not cling to plant
foliage, but they may be tra in
the whorls of some plants. Gr:'anular

“‘\

* formulations, like dusts, should
always be used gry. Never mix them

with water, .

. ! . ‘
Wettable Powders (WP or W)

These are dry, finely ground -
sticide formujations. They look
ike dusts. But, ike dusts; they

are made to mix with water. Most
wettable powders are much more
concentrated than dusts. They
contain 15 to 95 percent active ,
ingredient—usually 50 percent or
more, Wettable powders form a
suspension rather than a true °
_solution when added to water. Good
agitation is needed in the spray tank
to maintain the suspension. Good

»

.to pumps and nozzles: Most wettaBle’
powders wre safer'fopouse on plants
than EC's are. .-

., active ingredient in mést bait

: - y )
wettable\powders s’@ay wdll and do
not clog nozzes. They are abrasive

« {

. Soluble powders'}xlso are dry
formulations. But when they are
added to-water, they form true
solutions. Agitation in the spray’
tank may be needed to get them to
dissolve. After that, no more
agitation usually is needed. The
amount of active ingredient inan SP
is usually above 50 percent.

‘an edible or
with a
pesticide. The bait attracts pests and

the pesticide kill? them when they ,

Baits (B) . ;
A bait formulation is
attractive substance mi

eat the formulation.-Baits usually
_are used to ¢confrol rodents and

insect pests. y can-be used in
buildings or outdoors. The amount-of

formulations is quite low, usually
less than 5 percent,

7
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Labéls and
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. Each time you buy a pesticide, you
- . also re¢eive instructions to tell you
. how to use it. Those instructions are
" - the labelirng.
. What is labeling? What is a label?
- These words seem alike but*‘ey do
not mean the same thing.- .

_agent about the product. Labeling
- includes such things as:
) o, thel on the product,
® brochures, .
¢ flyers, and
" . e information handed out by
. yar dealer,
" Thel is the information

min or attached to the
container of pesticides. This label
does many things: - .
® To the manufacturer, the

label is a “license to sell.”
To the State or Federal
Government, the label is a
way to control the
distribution, storage, sale,
" use, and disposal of the

oducts.

o_the buyer or user, the
.. label is a main source of facts
- on how to use the rodu,ct .
correctly and legally.
The label is a way to tell
users dbout special safety
measures needed.

Some labels are easy to
understand. Others are complicated.
But all labels will tell you how to

. use the product torrectly. This
section will'explain the items that
. must be on a label.

Parts of t&le Label

Brand Name i
Each company has brand names
for its products. The brand name is

P

E% 4

«

+

shows up plainly on the front panel

of the label. It is tHe most )
identifiable name for the product.

TyBe of Formulation

+ Different types of pesticide
formulations (such as liquids,
wettable powders, and dusts) réquire

. different methods of handling. The
label will tell you what type of =
é~==lation the package comtains,

IToxt Provided by ERI

re than one fonnulati,on._l)

- ’

the one used in ads. The brand name

l{klclme pesticidé may be available .

-

Common Name
Many pesticides have complex
chemical names. Some Have been
given another name to make them
easier to identify. These are called
common names. For instance,
arbaryl is the common name for 1-
naphthyl N-methylcarbamate. A
chemical made by more than one
company will be sold under several
brand names, but you may find the
same common name or chemical
name on all of them.
vt . P
Ingredient Statement -
Every pesticide label must li
what is in the product. The list 113
written so that you can see quicKly

what the active ingredients are. The-

amount of each active ingredient is
given as a percentage by weight or
as pounds per gallon of concentrate.
It can be listed by either the ~
chemical name or the common
name. The inert ingredients n
be named, but the 'abel must
what pertent of the contents.they
make up. |

d not
w

Net Contents °

The net centents nu%er tells you,

how much is in the cont¥ner. This
can be exprebsed in gallons, pints, -
pounds, quarts, or other units of
measure. .

Name and Address of
Manufacturer .

. The law requires the maker or |
distributor of a product toput the
name and address of the company on
the label. This is so you will know
who made or sold the product.

“Registration and Establishment
Numbers

A registration number must be on
every pesticide label. It shows that.
the product has been registered with
the Federal Goveriment. It usually
is found on ‘the front panel of the
1abel and will be written as "EPA
Registration No. 0000.” The, <
establishment number tells what
factory made the chemical. This
number does not have to be on the
label, but will be somewhere on each
container. 2 3

-t 4l

rd

b
Signal Words and Symbols I

- To do their job, mgst pesticides must
control the targef pest. By their
nature, they are 'toxic. Therefore,
some may be hazardous to people.
You can tell the toxicity of a product

. by reading the signal word apd '
looking at the symbol.on the label.

 Signal Words o k

One of the most im t of )
the label is the siénang‘:s. mls L
, You approximately how.toxic the, + .
.material is to pepple. Thé signal .
_waords that'foll% are set by Taw. T
Each manufacturer must use the
correct one on every. label:

’ Signal Appromixate Amount
Words Toxicity |Needed To Kull the.
Average Person
P I
DANGER |Highly a taste to=
@ jtoxic a teaspoonful
WARNING | Moderately| a teaspoonful
toxic to a table-
spoonful
CAUTION | Low _an ounce to
! toxicity ‘more than ’
or a piat
Compara-
« | tively free
from
danger

* All products must bear the sta!?'lent

“Keep out of reach of children.”
. . "

)

One of the best ways to catch a
person’s éye is with symbols. This is
why a skuﬁaﬁd crossbones sytnbol
is used on all highly toxic¢ materials
along with the signal word
DANGER and the word POISON.

Pay attention to the-symbol on the
label. It is there to remind you that
the contents could make you sick, or
even kill you. T

Symbol

3
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Precautionary Statement _
Hazards tJ HuSQs E% Domestic
Apimalsh :

o ol ]

This section will tell you the ways"
in which the product may be
poisonous to man and animals. It
also will tell you of ahy special steps
you should take to avoid polsoning, .
such as the kind of protective
equipment needed.

If the product is highly texic, this
section will inform physicians of thé’
proper treatment for poisoning.

§ .

Environmental Hazards

Pesticides are useful tools; But
wrong or careless use could cause
undesirable effects. To help avoid
—the tabel contains
nvironmental precautions that you
should read and follow.

Here are some examples:
® “This product is highly toxic

! to bees exposed to direct .
treatment or to residues on -
crops.”
“Do not ct)r{taminate‘water
when cleaning equipment or
when disposing of wastes.”

“Do not apply where runoff is
likely to occur.’

Labels may contain broader

warnings against harming bn‘ds,
fish, and wildlife-

Physical and Chemical Hazards
This section will tell you of any

special fire, explosion, or chemical
hazards that the product may pose:

Stntement of Practical Treatma-lt

If swallowing or inhaling the
produét or getting it in your eyes or .
on your skin Would be harmful, the
label will tell/you emergency first
aid measures. It a]so will tell you
what types of exposure reqmre ;
medical attention.

The pesticide label is the mos
important information you can take
tg.the physictan when you think
zomeone has -been pmsoned

Statement of Use Classificati
Every pesticide label must sh?)l
whether the contents are for general
use or restricted use. EPA puts
. every product use ifito one of these -
two ¢lasses. The classification 1s
based on:
® the hazard of poisoning,
® the way the pesticide 1s used,
and.
® tg effect on the environment.

B

General Use -

If a pesticide will harm the
applicator or the’environment very
little or not at all when'used exactly
as directed, 1t will be labeled a

7
.

Reentry Statemgnt \ :

f required for the product, this .
section will tell you how much time
must pass before a pesticide-treated
area is safe for entry by a, person

r

gene se pesticide. without irotectwe clothing. Consult
Jlabel on these products will local authorities for special rules
that maya*pply y ¥ .
o :

General classxflcatlon

.

Restricted Use
A restricted use pesticide is one
which could cause some human”
injury or environmental damage
even when used as directed on the
, [abel. The label on these products
w111 say:
“Restricted use pest1c1de for retail
sale to and application only by
certified applicators or persons

" under their direct supervision:

The restricted use statement must
be at the)pp of the front panel of the
label. . . ’

*

Directions for Use

The mstructlons on how to use the
pestigides are an important part of
the label for you. This is the best’
.way you can find out the right way
“to apply the product..

The use 1nstructions will tell you:

® the pests the product is
reglstered to control (Labels

. use common names for pests.
Knowing these names will
help you choose the proper
pesticade and find control
irformation),
the crop, animal, or other
item the product can be used
on, . .
whether the product is for
general or restricted use,
in what form the product
should be applied, - ¢
how much to use,
where the material shoulﬂrbe
applied, and .
when it should be apgv,\éd

Misuse §tatement !

This section will remind yo that
it is a violation of Federal law fo use
a product in a manner mcons tent
with its labeling. Do not use
rroduct on a crop or for a pest not

sted on the label. Do not use it dt

‘more than the recommendeq qate
Before the product could be |
registered, EPA required the |
manufacturer to conduct many-tests
to be sure the label directions were
correct. By following them exaétly,
you will:

® get thé best results the\

productcan give, and -
® avoid breaking the Iaw

24/

~

4.3

v

Category of Appllcatgr -

If required for the proéuct thls
“section will limit use to certain
categories of commercial applicators.

Storage angd Disposal Directions-

Every pesticide should be stored
and disposed of correctly. This
section will tell you how to store and
dispose of the product and empty
containers.

'

"~







people frem being poisgnéd,
, . and , A .
. ® {o avoid harming the ‘
environmept.
. S ,
Protecting Man

How Pesticides Harm Man

Pesticides can cause injury. Théy
are toxic. Manufacturers find out’
how toxic a pesticide is by testing it

_ on apimals. ‘The product’s hazardg —
the danger that injury will occur to
man--depends on the toxicity of the
active ingredient plus the exposure
to the product during use.

Most pesticides can cause severe
illness,-or even death, if misused.
But every re;gisbered pesticide can be
used safely if* you use proper care.

Children under 10 are the victims
of at least half of the accidental
pesticide deaths in this country. If

+ *pesticides wer:%ws cared for
Aorrectly, childrén would never-
touch them.

-»Many aceidental pesticide deaths
are caused by.eating or drinking the
product. But some msixers, loaders,
and ayglekaux's die or are injured
when they breathe a pesticide vapor
or get a pesticide on their skim
Repeated exposure to small amounts
of some pesticides can cause sudden
severe illness. . ~ .

Most pestieides can enter the body
through the skin. You may get more

" intg your body this way than ‘you
would accidentally swallow or inhale
while working. it some

sticides, dkin contact alone can
caltme death. . —

You ahpuld help prevent gll
accidents with pesticides:

¢ by using and storing
pesticidés away from shildren
and other. untrained persons,
and

® by taking.care to follow
directions when-using them.

Products for restricted use need
speeial care. The label is youy guide.

[

ERIC
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sickness are caused by the pésticides
you use. You also should know the -
conditions under which one
m:’aly make ‘you sick. .
here are two kinds of clues to
pesticide_poisoning. Some are .
feelings that only the person who
has been poisoned can notice—such
as nausea or headache. These are
symptoms. Others, like vomiting,
also ¢an be noticed by someone else.
These are signs. So’you should |
know: T .
‘e what your own feelings might
mean, and -~ . .
¢ what signs of poisoning to
look for in your co-workers
and others who may have
* been exposed. -

All pesticides in the same
chemical group cause the same kind
of sickness. This sickness may be
mild or severe, depending on the

sticide and the amount absorbed. »

ut the pattern of illness caused by
one type of pesticide is always the
same. Having some of the signs-and
symptoms does not always mean you
have been poisoned. Other kinds of ,
sickness may cayse similar signs
and symptoms. Headache and a
feeling of being unwell, for example,
may signal the start of many: kinds
of i{]ness. It is the pattern of . -
symptoms tha es it possible to
tell one kind of sickness from .

~another.

Get medical advicg quickly if you
or any of ydur felloy workers have
unususal or unexplgined symptoms
starting at work of later the same

day. If you suspect a-person has been

poisoned, do not l¢ave him alone. Do
not let yourself or anyone else get
dangerously sick/ before calling your
physician or goinig to a hospital. It is
better to'be too tautious than too
late. Take the dontainer (or the
label) of the pesticfde to the .
physician. Da ot carry the pesticide
i passenger space of a

-

car or truck.

. . 4 - ~ .ﬁ ? - L’
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| There are two good reasans for using Symptoms of Pesticide Poisoning Sygthetic Organic Pesticides
- pestl;ﬂ;t? l:.:;l;; rself nd other” ¥ou should know what kinds of Organophosphates—These

¥esticidés injure the nervqussystem. o
he signs and symptoms go through
st:aiges. They normally occur in this
order:

Mild Poisoning '
¢ fatigue
¢ headache .
e dizziness
® blurred vision .
- ® too much sweating and
salivation ] ’
. ® nausea and vomitin
® stomsch cramps or diarrhea’ |

Moderate Poisoning’ .

® unable to walk e
® weakness ’
® chest discomfort —
® muscle twitches .
® constriction of pupil of the

., eye. :
® earlier symptoms becomg .
more severe. .

Severe Poisonin
©® unconsciousness-
\® severe constriction of pupil of

eye -
U m\%ﬁe twitches:
® secretions from moath and
® breathing diffichlty.
@ death if not treated.
homne%s may be delayed a few ~
urs. But if signg or symptoms>
start more than?ljg houry:laﬁer you
were exposed to the pesticide, you
bably have some other illness.
heck with your physician to be
sure. )
,Carbamates—The only.
carbamates likely to make you ill on
the job act almost like -

" organophosphates. They produce the

same signs and symptoms.if you are
poisoned by them. But the injury
they cause can be torrected more
easily by a physician. For this
reason, most carbamates are safer
than organophosphates. The label
will watn you of the danger. e

Organochlorines—Not many
organochlorines (chlorinated
hydrocarbons) have poisoned .
applicators.




Early signs aftld sym
poisoning include:
‘' @ headache,
® nausea, »
0 vomiting,
) neral discomfoft, and
- 0 iaziness. .
With more seévere pvisbning,
1’ convulsions follow. They may even
:’ appear withowt the warning -
_ sympédms. Coma may fellow the
| convalsions. The person also may be
| tmusually éxcited or irritable.
| henols. and -
- Penthc orophénol--The signs
" meboms of skin exposure
inclu

® redness,

. burmng, and
- @ blisters.

The signs an#"symptoms of

poisoning include:
headache, s
nausea,
- gastric dﬂtress
restlessness,
hot feeling,
flushed skin,
sweatms
deep and fast breathmg,
fast beating of the heart,
fever,
ashen color,
collapse, @nd- -
coma.

Severe pmsonmg usually runs a
rapid course. One usually dies or is
alimost well within 24 to 48 hours.

Fumigants and Solvents—Too

msof

eed0Qoececcsooe

. may cause allergic reactions. Somé

rot&none dusts irritate the
respiratorytract. Nieotine is a fast-
acting nerve poison about as -

.-gangerous as parathion. Some other

plant-derived pesticides are
strychnine, rotenone, and red squill.

First Aid Procedures

Read the directiens in the_
“Statement of Practical Treatment”
on,each label. These instructions can
save ypurglife arfl the lives of your
employees .

If you get a pesticide on your skin:
' ® Remove the pesticide as
quickly as possible. Remove
. all contaminated clothing.
Prompt washing may prevent
_sickness even when the spill
i§ very large. Don'’t forget
%v:&haxr and-fingernails. *
t-wettable powders or
suspensions are easy to* .
remove with plain water. So
are most emulsiftable
. concentrates and emnulsions.

<. . much exposure to these compounds Solutigns of pesticides in
- - maymakea Person seem drunk. The » petroleum 61l er other
- solvents are harder to remove

signs and symptoms are:
‘ ® poor cbordination, - .
® slurring words, @
® confusion, and
® sleepiness.
Repeated exposure to the
. fumlgant methyl bromide has
caused permanent internal injury
without early sjgns or symptoms of
poisoning. You can absorb a fatal _
dose of it Before symptonis appear. "

~ Inorganic | ?estncndes

ot - “Large single doses of most -
-inorganic pesticides cause vomiting
¢ ang stomach pain. The sighs.gid
. symptoms depend on the minerdl
*  from which the pesticide is made.

»Plant-derived Pestlcldes

Some plant-denved pestitides are
very tbxic. Techr:;dal pyrethrum ’

without soap or d detergent
Detergents work better. .
Washrooms and emergency
field washing facilities should
-, plain soap.
If yoi inhale a pesticide:
® _Get to fresh airr, ;éiht away
If you splash a pesticide into your
mouth or swallow it:.
® Rinse your mouth with
™ ¢ plenty of water. )
* Go taken to a physician
iately., . .
“t is sometimes dangerous to
céuse vomiting; follow label
dlrectlons ~ o~

-

- .

—a

»

have detergents rather than

Protecting Your Body

Pesticides can enter the body in
'many ways. The main ones are:

. gettmg the pesticide on your

‘mhalmg it, and
° swallowmg it. 7
To prevent this, you must wear
protective clothmg and equipment.
No safety recommendations can’
cover all situations. Your common
sense should tell you to use more
otectlon as the hazard increases.
he pesticide label will tell you the
kmd of protection you need.
Remember to bathe, usinga -
detergent, when you finish working
with pesgticides or pesticide-
contaminated equipment. An§ time
you spill a pesticide on yourself
wash immediately. i

Protectlve Clothing

Body Covering—Any. time you
handle pest1c1des, you should wear
at least:

Y2

® g long-sleeved shirt ana long-

legged trousers, or
® a coverall type garment

They should be made of closely
woven fabric. When handling
pesticide concet;gtes or very toxic
materials, you should wear a
hquld-p'oof raincoat or apron. Wear
trousers outside of the boots to keep
pesticides from getting inside.

Gloves—When you handle
«concentrated or highly toxic
pesticides, wear 11 }guld proof
neoprene gloves. However, some-
fumigants are readily absorbed by ~
neoprere. The label will tell ﬂeu
what kindwf gloves to use. T
should be long.enough to protect the
wrist. Gloves should not be lined
with a fabric. The lining is hard to -
clean if a chemical gets on it.

_ Sleeveg should be outside of the

-gloves tp keep pesticides from -
running down the, sleeves and into
the gloves. :
Hat—Wear sometﬂmﬂo protect
head. A wide-] -brimmed,
terproof hat will protect your
'k, ‘eyes, mouth, and face, It
should nof have a cloth or. leather
-sweatband. These swegatbands are
hard to clean if chemlcals geton
them Plastic "hard hats nh )

.

»



plastic swéatbands are good. They
are waterproof and are cool irt ligt
weather. e

Boots—Wear unlined neoprene
boots, However, some fumigants are
readily-absorbed by neoprene boots.
Follow label instructions.

Goggles or Face Shield—Wear
goggles or a face shield when there
18 any chance of. getting llpesticides in
your eyes. Your e ekv;ul\ absorb
many pesticides. You wear
goggles alone or with a respirator.

are of Clothing—Wear clean
clothing daily. If clothes get wet .

with spray, change them right away.

If they get wet with pesticide
-eoncentrates or highly toxic
" pesticides, destroy them. They are
d to get clean by normal
amethods. Do not store or wasR
contaminated clothing with the
family laundry. Wash hats, gloves,
and boots daily, inside and out.
< Hang them to dry. Test gloves for
leaks by filling them 'w
gently squeezing.
Wash goggles or face shields at
least once a day. Elastic fabric
headbands often absorb pesticides
and are difficult to clean. Have some
spares so you-can replace them
often, or use meoprene headbands.

Respiratory Protective Devices

T}u?espiratory tract—the lungs
and-other parts of the breathing
s{:t:m-—is much more absorbent
‘than the skin. You must wear an
approvéd respiratory device when
-the label dirécts you to do so. Follow
‘the label imt&tions on'réspiratory
" protéction. . .
" You probably will need a -
respirator™=x. ",

o if youMill be exposed to a.
sticide for a long time,
¢ if the pesticide you are using
is highly toxic, or -
¢ if you are working irt an
enclosed area.

-~

ater and’

Cartridge Resperator

» Chemical Cartridge v
Respirator—You should wear this
kind of respirator: .

® when you are exposed to
intermittent eoncentrations
of a toxic pesticide.

, ' The inhaled air comes through
both a filter pad and a cartridge
made to absorb pesticide vapors.
Most harmful vapors, gases, and .
particles are removed. These half-
face masks cover the mouth and
nose,'To cover the eyes also, use one .
that is combined with goggles or
wear separate geggles. .

Canister Respirator:

Chemical Canister Respirator .
(Gas Mask)—You should wear this
kind of respirator: ~

® when ygu are exposed to*a
continuodus concentration of a
Ic pesticide. .

The canister has longer-lasting *
absorbing matei#l. and filters than
a cartridge respirator. Gas masks
usually protect the fage better than
cartridge types. Neither kind will
protect you during fumigation or
when the oxygen supplg 1s low, as 1n

_rasilo. -

‘. .
e}
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Supplied Air Respirator

~Supplied Air Respirator—You
may use this kind of respirator when
mixing or applying pesticides: ' |
¢ when the oxygen supply is ,
low# . -
® when you are exposed to high
concentrations of highly toxic
pesticides in enclosed areas,
ad in fumigation, or )
#® when your work can be done
close to a supply of clean air.
Clean air is pumped .through a
hose to the face mask. ¥

4

Self-contained Breathing Apparatus

Self-Contained Breathing
Apparatus—You should wear this
kind of respirator under the same
conditions as the supplied air ..
respirator. It does about the same
thing. The difference is that you
carry cylinders of air* or oxygen with
you, usually on your back. ﬁis lets

* you move more freely and over a .

wider area then you can with a
supplied air respirator. .
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Selection and Maintenance—
Specific types of cartridges and
canisters protect against specific

¢+ chemical gases and 'vapors. Be sure

/ ~you choose obne made for the

pesticides you are using. Use only
those approved by the National
1Ingtitute for Occupational Safety
and Health (NIOSH), or the Mining

Enforcement and Siety

Administration (MESA).

: fhe respirator must fit the face
wdll. Long sideburns, a beard, or
glasses may prevent'a good seal.
Read the manufaeturer’s
imstructions on the use and-care of
any respirator and its parts before
you use it.

When applying pesticides, change
filters, cartridges, and canisters if
you have trouble breathing, or if you

_ smell pestictdes. Remove and discard

« filters, cartridges, and canisters
after use. Then wash the face piece
with detergent and water, rinse it,
and dry it with a clean cloth. Store it
in a clean, dry place away from
pesticides.

The useful life of a cartridge or
canister depends on:

) 'tne amount of absorbent

aterial,

® the concentration of
' contaminants in the air,
® the breathing rate of the
wearer, and .
® the temperatyge and
humidity. T
If you have trouble breathnng

while wearing a respiratory device, *

see your physician to find out

whether you have a respirator,
~ problem. :

.

Protecting the ~
- Environment

e The "environment” is our .
. surroundings and its many forms of
life. Every plant or animal is
' affected by other plants or animals
in the environment. Factors like
rain, temperature, and wind are part
.4, of the environment. We camnot do
. much about them. But we can .
g CONtrol so aer things, including
the use of pesticidles.
Many people consider pesticides a
tool for preserving or improving the
“environment. rs feel that they
cause pollution. A8 a weed 15 a
“plant out of place,” a pesticide

e

’

e

sometimes can be a “tool out of
place”. Correct use prevents
pollution by pestici_tgs.
How Pesticides Harm the
Environment

Using pesticides in-a way

® injure plants and animals,
® leave illegal residues,
. ® damage the énvira
many other ways.
Any pesticide can cause harm if
not chosen and used with care. Here
are some ways damage can occur.

nt in

Direct Kill of Non-Target Organisms

s

- Do not let a pesticide contact
anything except the targeg area.
Drift from herbicides can Kill nearby
crops and land ts. You may
kill bees and ofher pollin
treat a crop while they areworking .
1n a field. Or you could kil} i
and predators that help control
harmful insects. - . .

Pesticides are sometimes applied
over a large area. Targets are such
things as mosquitoes, forest insects,
and weeds. Many non-target plants
#ndranmmals within the treated/area
may be harmed. Plan area projects —
with great care sb you will not do
irreparable damage o the
environment. -

-

Runoff from a sprayed field can
kill fish in a nearby stream oPpond.
Life in streams can be wiy ut by

, careless tank filling or draining and
-~ improper container disposal.

11 of these kills can result in
lawsuits, fines, and loss of
certification. o

If more than one pesticide will

“control your target pest, choose the
one that is the least hazardous to the
environment and most useful for
your situation. Ask your
Cooperative Extension agent to help
you make this chowce. =~

—

“

Persistence and Accumulation

Not all pesticides act the same
after you apply them. Most are in
one of these two groups:

Pesticides that break down quickly

other ain on the tar i
b : : get or in the
than as directed on the label can: environment only a short time

before being changed into harmless
products. Some are highly toxic.
Others are fairly harmless.

Pesticides that break down slowly
may stay in the environment
without change for a long time.
Often this is good, because you get
long term ¢ontrol. These are called
persistent pesticides. Most of them:

;® are not broken down easily
— by microorganisms, and
e are only slightly soluble in
water. ’

Some persistent pesticides can
injure sensitive crops planted on the
same soil the next year., But they
seem to be of little hazard to the
environment beyond the treated soil.
Other persistent £sticides can build
up in the bodies of animals,
including man. They nfay build up
until they are harmful to the animal
-itself or to the meat eatgr that feeds
on it. These are called dccumulative
pesticides. .

Pesticide Mov#ment ip-the™ v

Environment -~

Pesticides gco\me problems when
they move off target. This may
mean: T, T

o drifting out of the target area

as mist or dust, :
moving on soil through runoff>
or erosion,
leaching through: the soil,
being carried out as residues
in crops and livestock, or
evaporgting and moving with
arr currents.

&

.

Soil and Pesticides

Persistent pesticides may limit
future planting. You can plant only
crops which the pesticide will not
kill or contaminate. *

ivexi pesticides directed at plants
or dnimals can move to the soil.
They may be washed or brushed off.
They may be worked into the soil
with dead plant parts: -
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Air and Pesticides
Pesticides in the air cannot be .
controlled. The pesticides can seftle
- mto water, crops, trees, houses, or
ards. The wind can carry them
nd‘{'eds of miles. Even gentle
breezes can carry them away from
the target.

Water and Pesticides

- Water is necessary for all life. But
it is not safe to drink or bathe in
pollited water. °

Most fish and other aquatic life
can survive only slight changes in
“their environment. ¥ven tiny

amounts of many pesticides carn

" harm them or destray the food they
live on. They may-ie at once, or
there may be chronic effects. The
behavior of an'animal carn be
changed so that predators can more
easily catch and E-l" it. Pesticide-
contaminated eggs niay not hatch.

Pesticides in water also may harm .
other wildlife. Polluted irrigation
water can harm crops, soil, and
livestock. It can cause 1llegal
residues in crops, milk, and meat.

Pesticides contaminate water in
many ways. They dre applied . -

, directly to water when controlling
some pests. Your State may require
sagermnt for this. It can be done :
ly if yoy: ‘
the pestncndes‘
ly,
ke sure they are
registered for the use
intended, and  ~
® apply them when and as
. > directed.

But water can be polluted if you
use the wrong pesticide or a;yy it
carelessly.

Pesticides also can reach water
direttly as a result of®

o drift, ™
o gpills,
® application to waterways - °
(ditches and streams), and
e mcon'ect disposal methods.

Pegticides also may reach water
indirectly. This ha s becauge of
erosion, runoff, and leaching. In faet,
most pesticide movement through
, air or soil ends\up in water.

Each one requires some safety

- and water outside the target area.

Benefits of-Careful Use *

Pesticidés help the environment’
when they,are’ correctly. Most
importantly, they can help produce
better quality and higheét-yields of

eod, ﬁber, and tlmber by reducing
amage: :

Weigh»%aré lly the advantages
and disadvantages of each pesticide .
use. Choose the pesticide that will do. .
the least dama@e while giving good

L Lf thls is the correct chemncal
“for your problem,

® if the product can be usede ®
kafely under|your conditions, *

® environmental precautions

needed,

if the formulation and

amount oflactive ingredient

are right for your job,

if you have the right

equipment to apply the

b

control. Finally,.plan each part of pesticide,

the job careful]y from beginning to _ ® if you have the gight

end. protective clothing and -

. Be a responsible pestrtcnde . equipment, and /'
applicator. __® how much pesticide you need.

Safe Use Precautions Before You Apply thé Pesticide
Read the label again to find out:
Most parts of your job may involve '
some risk of pesticide injury:
® hauling pestncnc&es,
® storage, .
® mixing,
® calibrating equlpment before
uge,
® |loadin
. @ applying, .
® repalrmg equipment,
® working in pesticide-treated
crops and buildings, -
® cleaning application
, equipment after use, -
® disposing of surplus
pesticides and empty
contailners,

‘ .

® cleaning up spills, and ¢
® cleaning protective clothing the e&",’;f"ﬁ;ﬁf@“{,‘,’? ent
and equipment. pestlclde,
Some of these things are done "o the specific warnings and

indoers. Many are dore outdoors. first aid measures,

what it can be mixed with,
how to mix it,

how much to use,

safety measures,

when to apply.t6 control the
pest and to meet residue

measures to prevent harm to people,
animals, and phants as well as to soil

You can prevent harm from
pesticides if, you follow safety .
ecautions and use common sense. -

ere are the minimum safety stepe ° w‘},‘o;lf'rat:c:;, v,
you should take. . . ' ® the rate of application, and
L ® special instructions.
Before You By & Pesticide . . :
+The first an st important step Transportation of Pesticides

ide is to know

what pest you need ntrol. Then
find out which pestici®®s will control ,
it. You may have a choice of several.
You may need help t guide you.

in choosing a You are responsible for the safe

transport of your pesticide.

® The safest way to carry
pesticides is in the back of a

truck. Festen down all-

.

Common sources of information are
‘your Cooperative Extension Service,

. Read the Fabel of the pesticide you
-intend to buy to find out:
0/ restrictions on use,

containers to prevent
breakage and spillage. .

most agricultyral schools, the U.S. o Keep icides away fi
epartment of A@riculture, and . food, feed, and passengers.
icide manufacturers and dealers. _ ® Pesticidgs should bg in a
correctly labeled package.
At the Time of Purchase ~ @ Keep paper and cardboard

packages dry.
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# If any pesticide is spilled in
or fromf§he vehicle, clean it *
up right away. Use correct
cleanup priocedures: )

.® Do not leave unlocked

pesticidés unattended. You

- are responsible if accidents -

occur. - ) ¥

Pesticide Storage
The label will tell you how to store
the produt.
As soon as-pesticides arrive,
« correctly store them' in a locked and
" posted place. Children and otHer
untrained persons should not be able
to, ’fet to them.
he storage place should kee thé
. _pesticides {lry, cool, and vut of direct
Ssynlight. It should have enough
itgulation to keep the chemicals . -
Yrom freezing or overheatini.
The storage place should have:
e fire-resistant construction,
inclyding a cement floor,
® an exhaust fan for
.ventilation, *
@ good lighting, and
® a lock on the door.
Keep the door locked when the

building is not in use. .

The storage building shguld be
away from where people and
animals live. This will avoid or
minimize harm to them in case of
fire. y -

Store all pesticides in the original

containers. .

Do not store thém near food, feed,

+ seed, or animals.

Check evéry container often for
leaks or breaks.Af one is damaged,
transfer the contents to a container
that has held exactly the same
pesticide. Clean up any spills
correctly. v

. Keep an up-todate inventory of
the pesticides you have. '

-
[ Za0 ‘

Mixing and Loading Pesticides - °

., Keep livestock, pets, and people
- ' out of the mixing and loading area.
Do not work a?one, especially at
night. ~ —

d

o 5.6 .

) Work outdoors.Choose a place
with good light and ventilation. Do
not mix or load pesticides indoors or

‘s at night unless there is good lighting

" and ventilation.

Before handling a pesticide
container, put on the correct
protective clothing and equipment.

v Each time you use a pesticide

~ read the directions for mixing. Do

this before you open the contaiher.
This 1s essential. Directions, .
including amounts and methods, are
‘often changed. o e

* Do not tear paper containers to
open them. Use a sharp knife. Clean

the knife afterwards, and do not use -

" it for other purposes.

When taking a pesticide out of the

container, keep the container and

- pesticide below eye level. This will
avoid a splash or spill on your
goggles or protective clothing. Do
the same thing when pouring or
dumping any pesticide.

If you splask or spull a pesticide
while mixing or'loading:

o Stop right away.
<«® Remove contaminated
clothing. - ’
® Wash thoroughly with
detergent and water. Speed s
essential. -
¢ Clean up the spill.

When mixing p#sticides, measure
carefully. Use prily the amount
called for on the label. Mix only the,
amount you plan to yse. A

When loading pesticides, stand so
the wind blows across‘your body
from the right or feft to avoid .
contaminating yourself. .

To prevent spills, replace all-pour
caps and close containers.after use.

.

Pesticide.Application

Wear the correct protective
clothing and equipment.

To prevent spillage of chemicals,

* check all applicatipn equipment for:
® leaking hoses, pumps, or
connections, and
® plugged, worn, or dripping
nozzles. .

Use_ water to corgectly calibrate
spray equipment before use. Before ~
starting a field appligation, clear all
livestock and peoplie.from the area to
be, treated. .

Drift is the movement of spra
droplets or dust particles away from
the target area. Drift increases:

o_#38 droplet or particle size
decreases, ansar

® aswind speed increases

It can\be minimized if you:

® spray at low pressure,

® use the largest practical
‘nozzle openings, and

31
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® spray during the calmer parts
of the day. . |
. Vaporization is the evaporation of
an actiye ingredient during or after ‘
dpplication. Pesticide vapors can \
cause injury far from the site of -
application. High temperatures
increase?aporization. Youcan .
reduce vaporization by: -
® choosing nonvolatile
chemieal formulations, and -

" e spra g in the cooler parts of,
the day” .

Cleaning Equipment
Mixing, loading, and application
equipment must‘be cleaned as soon
as you finish using if. Clean both the
inside and outside, including nozzles.
Only trained persons should do this
job. They should wear correct
protective clothing. :
Sometimes you may need to steant
clean equipment ar use special ~
cleaning agents. Ix; other cages, hot ¢
__g}xd etergent may be enough.
aveé a special area for cleaning.
It is best for the area to have a wash
rack or oncrete apron with a good
sump. This will catch all ‘

- contaminated wash water and -

Eestl'cides. Dispose of sum p wastes.
y burning or burial as you would -
excess pesticided, Keepdrainage out
of water supplies and streams. . (
Eqguipment sometimes must be
repaired before it is completefy-
cleaned. Warn the person-doing the
repairs of the possible hazards. |

Dc sa] N - *
Excess Pesticides

)
' 3
S

EPA recommends ways tp dispose

_of excess pesticides. Consult local

authorities for procedures in your

. area. If you have excess organic

pesticides: .
] USe-/them up as dirécted-on

the label.. e
¢ Burn them in a specially
* designed pesticide -
incinerator. ) .
¢ If you do not have access to |
oper facilities for burning,
ury the pesticides in a
specially designated landfill.
L l});fm cannot either burn or
bury them right away, store
the pesticides until you can.
These recommendations also tell
you how to dispose of-excess diluted
liquid pesticides. Add these and
rigse liquids-to-spray mixtures in-
the field when yot can. If you cannot
use excess diluted pesticides, follow
the disposal instructions for excess
pesticides. .

-
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Containers - . :
———.‘-T— . {* s l'
To prepare’containers for disposhl:
- 1. Empty the container into the’

*: tank. Let it drain an ektra 30

_seconds.
* 2. 'Fill it one-fifth to onefourth
Jfull of water. . .
3. Replace the closure and
rotate the container. Upend
, the container so the rinse’
reaches all the side surfaces.
'4. Drain the rinse water fram
- sthe containerirto the tank.
. Let the container drain for
30 seconds after emptying.
5. Repeat steps 2 theough 4 at
“ _least two more times for a
.« total of three rinses.
" "Remember to empty each rinse
solution into the tank. -
. The EPA recommendations divide
containers into three groups. They

P

tell 'you how to digpose of each kind.

Group I Containers—These are
containerg which wil? burn; and:
e lf;fd organic or metallo-,

organic pesticides, but not
' - organit mercury, lead,
.., ¢admium, or-arsenic .
. compounds.

- Here are ways to dis
You may burn them in a
spedial pesticide incinerator.
?écially designated landfill.-

ou may burn small ' '
numbers of them as directed .
.by State and’local .. * .*
regulations.

)

open fields. Bury them at - -.
least 18 inches ll'ow the* -
surface. Be careful nbt to : -
, pollute surface or subsurface
o water. " T
“ Group II Containers—These are
cohtainers which will not burn, and:
., ® held organk or metallo-
organic pesticides, but not
ic ercury, lead,
ium, or arsenic
. compounds. .
Here are ways‘to dispose of them:
* @ Rinse the containeys three
' times.
Many large containers in
good shape can be reused by
your supplier. Return them to
. the pesticide manufacturer or
. formulator,’or drum ~ -
reconditioner. "
Yot can send or take them to
a place that will recycle them
: as_gcrap metal or dispose of
*  them for you. L
All rinsed containers may be
. crushed and buried in a
sanitary landfills FoHow
o State ax_z@ilocaLstgnda}ds.

.
A
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. Minor Spills "

> of them: -

od may bury them ina _ ¢ -

4

You may bury them singly in,"

¢ You may bury them in the . *
field., " ; ‘
If the containers have not been
ringed: . : . :
" 9 Bury. them in a specially .
+2 ' designated landfill. .
* Group I1I Containers—These
'include any containers which held -
organic mercury, lead, cadmium, or
arsénie, or inerganic, pesticides. Here
.are ways to dispose of them: |
® Rins# them three times and

_//6ury them in a sanitary
7 "landfill. . N L

&, If they are not rinsed, bury
them in a speciall °
designated mdﬁlft

“

Cleantp of Pesticide Spills

4

.
v

. . ’
* Keep people awaw from spilled’
chemicals.Rope off the area and dg
it to warn people. Doynot leave * +
unless someone is there to warn of
the danger. .

LIAN

If the pesticide was spilled on .
anyone, give the correct first aid.
onfine the spill. If it starts to |
spread, dike it up with sand or soil.
Use an absorbent material to soak
up the spill. You can use soil,.

. .sawdust, or a special product made

to do this. Shovel all contaminated
-material into a leakproof container
for disposal. Dis of it as you
would excess pesticides. Do not hose
down the area. This spreads the
chemical; =~ -

Put something on the spill to stop
the chemical action. You may be
ablé’to use coffimon household
bleach or a solution of lye or
ammonia. If you are not sure what
to ude, call the chemical )
manufacturer. Always work

. caypefully. Do not hurry.

Do hot let anyone enter the area .
until the spill is all cleaned up.

. 5-7

+ . times have

Major Spills
- . =

Th up job may be too big for
you to le. You may not be sure
of what to do. In either case, keep
people-away, give first aid, and.
confine the‘spill. Then call the
manufacturer for help.

The Natioral Agricultural
Chemicals Association has a
Pesticide Safety Team Network.
They can tell you what.to do. Or
they can send a-safety team to clean
up the spill. You can call them toll.
Jree any time at (800) 424-9300.

If a phajor pesticide spill occurs on
a‘highway, have someone call the
Eiihway patrol or the sher¥¥ for

e

with you.) Do’ not leave until

. (Cdrry these phone num? '
5o

responsible help arrives. '

Report all major spills by phone to
_your State pesticide regulatory
agency. You also-thay need to notify
other authorities:

a{lfthe spill is on'a State highway,
call: - . ,
® the highway patrol, or

. ® the State highway

“ department.

1

.

3
7
¥

t

If the spill is on a county road or a.e

city street, call:
® the county sheriff, o
» city police. .
If food is contaminated, notify: _
® State’or Federal food and
" drug authorities, or
® city, county, or State health

. officials.

If water is contaminated, notify:
® State health officials,

. ® regdional, State, or Federal
water quality or water
pollution aythorities, and

8 the State fish and game

agency.

.~

Safe-Entry Times )

It may be dangerous for anJ
unprotected person to enter an area
immediately after some pesticides
have been used. The time that must
pass before the area ig safe for a
person without protectiye clothing is
called a safe-entry timg] or reentry

riod.'This time is gifken on the

abel of each pestici
cause a reentry probjem. It varies
according to the pesticide t;J)plied
and the crop or area treated. These
n set to allow harmful
pesticide residues to break down or
disaYpear. Reentry may pose special
oblems in some areas. Check with

ocal authoyities for any special rules
that may apply. *
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Applicatidn :
Equipment

S ®

-
LY
EY

The pesticide application equipment
you use is important to th? success
of your pest conhtrol job. You must
first select the right kind of

application eguipment. Then you
must use it ectly to suit your

T
.

/
Jarge tanks are used, they may need

,¥ to be filled-often.

needs and take good care of it. These .

things are true whether you
carried, tractor-drawn, self-
propelled, or aircraft-mounted
equipment. Here are some things
you should know about choosing,

using, and caring for equipment.

Sprayez.'s Y

. Your sprayer should be:
e designed to do the job you
want to do, :
e durable, and
® convenient to fill, operate,
and clean, i

4

Hand Sprayers - .
Hand sprayers are for professional
application of pesticides in
- structures and can be used for small
jobs around the home and garden.
* You can use them in restricted areas
where a power unit would not work.

Advantages

® economical, r
¢ simple, and .
® egsy to use, clean; and store.

)Limitation '

¢ frequent lack of good
agitation and screening for
wettable powders. Keep WP’s
in suspension by shaking the
sprayer. ,

. Low Pressure Field Sprayers

.These sprayers ,are designed to

deliver low to moderate volume at

15 to 50 psi. Most of them are used

_for treating field and forage crops,

.pastures, fence rows,.and structures.
They also ma¥ be used to apply
fertilizer-pesticide mixtures.

Advantages '

® medium to large tanks,
®, low cost,

® lLight weight, and

.® versatility.

Limitations

® low gallpnage output limits
their use when high volume
_ 1s required,
® .low pressure limits pesticide
penetration, and
® agitation is limited
v

" High Pressure Sprayers

, These are often called hydraulic
sprayers. They are designed to
deliver large volumes at high
pressure. They are used to spray
fruits, vegetables, trees, landscape
'plants, and livestock. When fitted .
with the correct pressure regulatorS,
they can be u®ed at low pressures
Applications usually are ?uide at,
high gallonages (usually 100 or
dre). Even though very

81 34

more per

N

.Advantages ¢

-+ ® well built, :
_® Asyally have meﬁ:hanical -
agitation, and
® last a long time eveh when

using we&table ?wders.

Limitations

® high cost, ’

eglarge amounts of water,
power, and fuel needed,

® high tire loads, apd

® high.pressure which makes a
spray that drifts-easily.

Air Blast Sprayers
These units use a high speed, fan-, .
drtven air streami to break the nozze
outgut into fine drops which move
with the air stream to the target.
The air is directedito either one or
both sides as-the sprayer moves
fqrward. These sprayers are used 1n

. applying pesticides to landscape -

plants, fruits, andevegetables, and -
for biting fly control Most air blast
sprayers can be adapted to apply
either high or low volumes of spray.>

1

A;lvantages

® good coverage and
penetration,
low pump pressures. and
mechanical agitation

’

Limitations

drift hazards, * -
chance of overdosages,
difficult to use in small.areas
and
hard to confine discharge to

. limited target areas
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Ultra Low Volume (ULV)

4

Pumps should resist corrosion and
abrasion. Centrifugal pumps mide
high volume at low pressure. They
aré not self-priming. Piston and

yers :

liver undiluted ici m

— the air,.on the ground, or in '
Advahtages,

® no water is needed, and
¢ equal-control with less
__pesticide,

Limitations v

o does not provide for thorough

. wetting,
.'® hazards of using high
coneentrateés, ;
&+ chance of overdosage, and —
¢ small number of pesticides
that gan be used this way.

Sprayer Parts

Tanks

Tanks should have large ppenings
for easy filling and cleaning. They

1

and have mechanical or hydraulic

itation. The tank should be madé

corrosion-resistant material such
&8 stainless steel or glass reinfgreed
plastic. If made of mild steel, it
should havé a protective plastic
lining or coating. Tha tank should
have a drain. The gutlets
should be sized to the pump .
¢apecity. If you usegyal tanks, .
make sure the plumbing allows for
agitdtion and adequate withdrawal
rates in both tanks. All-tanks should
have a gage to show the liquid level.

Flush out the tank, pump, Jines,
and nozdes after each day's use and *
each separate pesticide use. If

- switching te another pesticide where
conitamination must be prevented,

+ -wash out with detergent and water .
two or three times and then flush
with water. Phenoxy herbicides such
as 2,4-D are hard to remove. After

cleani ures noted on t!
g Ty bty

sprayer for any other product.
Keep tank clean inside and out.
Tighten or repair all leaky tank
seals or fittings. Make 8ure-sight
gages can be read.

Pumps L

i The pump must be adequate for
, +.all the spraying pressures you use. It
. must enpugh flow to:
¢ supply all nozzes,
* ., e allow for hydraulic agitation
wheh.needed, and, - .
® leave a reserve to allow for

loss of flow due to wear.
',

.

‘shegild allow straining durizg filling

using them, either follow-the special - -

dinl?wmmmm provide moderate
to high volumes at high pressure.
They are self-priming. Roller and
gear putnps provide moderate
volume.at low to moderate pressure.
They are self-priming in most
eguipment. Do not use wettable

wder formulations in gear pumpe.
“If you need pressures above 75 psi,
piston pumps are more likely to
provide them over a long period of
time( .

You will damage a pump if you

i
operate it dry or with a restricted
inlet. Follow the manufacturer’s
recommendations for pump
operation. Keep all shields in place.

Strainers (Filters)

Proper filtering of the pesticide:
® protects the working parts of
the spr , and
® avoids ::’xmf; logs and "* .
misapplication due to clogged
nozde tips.
Filtering should be progressive,
with the lar
suction line between the tank and
the pump. Puj a smaller mesh
screen in the high pressure line
between the pump and the pressure
regulator. Pat the finest mesh
screen nearest the nozzdes. Do not
use a screen in the suction Jine of a

centrifugal pump.
Clean strainers after each use.

- Replace them if you see

deterioration. Strainers are your -
best defense against nozzle and

pu;n? wear and nozzle clogging. Use.-
nozze

screens 48 large as nozze
sizes permit. Sereen opening should
be less than nozze opening. .

Hoses ‘

Select synthetic rubber or plastic

hoses thh.:t:. byrst "
® have strength greater
than the peak operating
pressures, v
® resist oil and solvents present
in. pesticides, and
® are weather-resistant.
Suction hoses should resist
collapse. They should be larger than
pressure hoses. All fittings on
suction lines should be as large as or
larger than the line itself.

b«r hoses from kinking or bei
rubbed. Rinse them often, inside an
outside, to prolong life. Remove and
store hoses during off season, or at
least store unit out of sun. Replace
hoses at the first sign of surface
deterioration.

,&23 9

* glass faces clean and Intact. Use

mesh screen in the

Pressure Gages Lo
' i1
These serve éthe monitor of your
spraying job. They must be accurate ~
and have only the range needed for -
your work. For example, a 0-60 péi --
ge with.2-pound gradations would™
enough for most low pressure ’

sprayers. e
Check frequently for accuracy -,

‘against an accurate . Do not use

them under too muc 2, Keep

gage protectors to protect against
corrosive _pestmdes and prepsure _




Pressure Regul#tors

~The pressure regulator must have

a working range that is about the

same as the range of Pressure you:
-

Make sure {(Jur I?Fa. er has
it

enough agitation. oes not, your
pesticide ap li‘ﬁ:on rate may vary
g‘e,atly ast k is emptied.

ypass agitation may be good
enough for solutions’'and emulsions.
Use a jet agitatbr or mechanical
‘agitator for wettable powders.
Mechanical agitation is the surest
way to get good agitation. Itis .
expensive initially gnd is harder to
maintain. Hand sprayers must be
shaken frequently.

. Control Valves

These should be large enough so
as not to restrict flow. They should
be eagy for you to reach. On-off-
action should be ,quick and pesitive.
Youneed to be able to cut off all flow
or flow to any-section of the spraying
system. There are many different
kinds of control valves. Be sure you
know how to operate and maintain

the ones on.your equipment.

.Nozdes

"Thg nozzle helpe control the rate
and pattern of distribution. Thepe -
things depend on: .

¢ the nozze design or type, .
_.* ® its operating presure,,
® the gize of pening, ,
® its discharge angie, and
® its distance from the target.
There are six basic nozzle types.
They are: o

—

a

Solid Stream—A type used in
handguns to spray, a distant target

- and for crack and crevice treatment

in buildings..Also a type used in a
nozzle body to apply pesticides in a
na_xl'row band ¢t inject them into the
soil. - * *
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Flat Fan—There are three types - - , Manys ing jobs could be done
of flat fan nozzles:; : z ) £, ! more u{uf og nonzle typeor. t:t,el'nh.y
' : Here are some genera gmdeﬁ:es
For weéd control:
o regular flat fan, .
o~ flooding fan,

o even flat fan,
o hollow cone.
v For disease control:

, - o hollow cone, .
. VAR \ £ ; ® solid cone.
/) . R ) — For insect control outdoors: _
R T A T  repar fatfam, * -
Y l ot ' .. ° ow cone, o '
' ’ \ m ° :%xd cone.
R G N ’ For insect control indoors:
Y e S A . Hollow Cone—There are two - ® even flat fan, r -
types of hollow cone nozzles: ® solid stream,
- ® The regular flat fan nozzle - ® the core and disk, and ® atomizng.
. . makes a narrow oval pattern ® the whirl chamber. To minimize'drift: ,
, ! with lighter edges. It is used The pattern is circuler with ¢ flooding fan, - .
. for broadcast spraying. This  tapered edges and little or no spray ® whirl ciamber hollow cone,
pattern is designed to Beyused in the center. It is used for spraying ® keep'operating pressures
on a boom and to be foliage. y . below 30 psi.
" overlapped 30-50 percent for - 3 - You can get nozzles in many
) even distribution. - materials. Here are the main
. features of each kind.

Braks:
® inexpensive, -
® wears quickly from abrasion,
° * ® probably the best material for
. imited use.
Stainless steel:
= ® will not corrode,
® resisis abrasion, especially if
’ it is hardened.

d . Plastic:’ ’
o . ® resgists corrosion and
o : abrasion.

/ ' .o Solid Cone—This nozzle produces ® swells when exposed to some
N . - a circulatu)attem. The spray is well- solvents.
FE distributed throughont the pattern. * Aluminum: .
: T L It is used for spraying foliage. ° reSit:tq ;llome corrosive
- ' . . materials, .
¢ The even flat fan nozzle Atomizing Nozzle—Makes a fine .® ig easily corroded by sohe  *
makes a uniform pattern mist from liquid pesticides. Used - fertilizers. £
’ across its width. It is used for indoors in speciél situations. Tungsten carbide and ceramic:
. band spraying and for - . ® highly resistant to gbrasion
treating walls and othey”” . and corrosion,
. surfaces. : ® expensive,
. - Keep nozzles in good working
_ ‘ condition. For most boom
O . é . . applications, select nozzles of
s/ ¢
Rt Y L ce.
, :',’,"_,; s . L

-

uniform type and size. :
. Nozze caps should not be over:
, . tightened. Adjust nozzleddistance
. and spacing to suit the target.
‘ . Follow the nozzle manufacturer’s
)’ instructions and the pesticide label®
Allow for crop or weed height if |
necessary. Chegk each nozzle for
. . . uniform flow using water and a jar
" ' A Broadcast—This nozze forms a mgroék:%m (’.““5“;; Reptlace o less
L o The flogding nozzle makes a  wide flat fan pattern..It is used on ¥ OW 18 O percent more or lé
‘ wide-angle ﬁat spray pattern. boomless sprayers and to extend the than the averag:l.ﬂlae’p;lac )"a;?tl

. : nozzles having
It works at lower pressures  -effective swath width when attached good check is to spray on asphalt

~ oades Tis ';rttg:fx ity e ond ot boom . Pmmentﬂ;wh for streaks 85 you
- V=S . : . | Be 8 or as spra ies.
uniform across its width. It is 3% | N lean noazles only with a .

used for broadcast sprayi ng.‘ N 6-4 toothbrush or wooden toothpick:

\
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Operation and Maintenance
Always read and follow the "

operator’s manuals for all your spray
equipment. They will tell you
exactly how to use and care for it.
After each use, rinsé out the entire
8y . Remove and clean nozzles,
no
for leaks in lines, yalvés, seals, and
tank both after fi r with water
and during running.

Be alert for, nozﬁe clogging and
changes in nozze patterns. If nozzles
clog or other trouble occurs in the

. field, be careful not to contaminate
yourself while correcting. the °
problem. Shut off the sprayer and
move it to the edge of the field before
dismounting. Wear protective
clothing while making repairs.

* « Store sprayers correctly after use.

But first, rinse and clean the system.

Then fill tank almost full with clean

water. Add a small amount of new
light oil to the tank. Coat the system
by pumping tank contents out
through nozzles or hamdgun. Drain
the pump and plug its openings or
fill the pump with light oil or
antifreeze. Remove nozzles and -
nozzle screens and store in light oil
or diesel fuel. ’

Dusters and Granular
Applicators

Hand Dusters

" Like hand sprayers, hand dusters
are for professional use in structures
and tan be used in'gardens They

—— -

may consist of a sdieeze bulb,
beliows, tube, or shaker, a'sliding .
tub®, or a fan powered by a hand
crank. .

=

Advantages

® the pesticide is ready to

- apply, and

® good penetration in confined
spaces. <

‘Limitations s—
° hfg for pesticide,
. ® hard Yo get good foliar
Q coverage, and .
E MC dust is subjéct to drifting.

IText Provided by ERIC

e screens, and strainers. Check:

Power Dusters .
Power dustérs use a powered fan

* or blower to propel the dust to the

Lariet. They range from knapsack or

backpack types to those mounted on
or pulled by tractors. Their. capacity

.1in arén treated per hour compares
favorably with some sprayers.

Advantages ~
® simply built,

®, easy to maintain, and
¢ low in cost.

4

Limitations
® drift hazards,
® high cost of pesticide, and
¢ application may be less
uniform than with sprays..

Selecting a Duster
Look for a power duster that is
easy to clean. It should give a
.uniform application rate as the -
hopper is emptied. Look for béth
hand and power dusters that keep
the dust ctoud well away from the
user. :
Granular Applicators
These include: .o "
® hand-carried knapsack and
spinning disk types for °
/ broadcast coverage,
® mounted equipment for
applying bands over\the row
in row crops, and

=

mounted or tractor-drawn
machines for broadcast
ceverage.

# B

Advantages

® eliminates mixing,

"® 18 low in cost,

® minimizes drift, and

® i3 less hazardous'to
applicator. . .

- 38

-

-

Limitations .
iy Co

® high cost for pesticide,
® limited use against some

| pests because granules won't ’
; stick to most plants, ’
® need to calibrate for each

¢ gtanular formulation, and
# poor lateral distribution,
'® espeécially on sjde slopes.

Selecting a Granular Applieator
Ghoose a granular applicator'‘that

*is eagy to clean and fill. It should
have mechanical agltation over the
outlet hales. This will prevent

- bridging and keep flow rate
constant. Application should stop
whefi drive stops even if outlets are
still open.

Use and Mainten.ance
Both dusters and granular
applicators are s -sensitive, 80

_ - maintain uniform speed. Do not

travel too fast for ground conditions.
Bouncing equipment .will cause the
application rate to vary. Stay out of
any dust cJoud that may form.

Watch banders to see that band
width stays the same.’Small height
changes due to changing soil -
conditions may cause rapid ghanges
in band width.

Clean equipment as directed by
the operator’s manual. .

Fumigant Applicators

This equipment is 8 ¢wo types:
® that needed to handle low
pressure fumigants, and

'@ that needed to handle High

ressure fumigants which are
kept liquid onl?by storage in
pressure vessels. /

The low pressure fumigators are
gravity or pump fed units. Mosthigh
pressure units use the pressure
generated by the fumigant or a
compressed gas to force the fumigant |
into the soil or space being t 1

Yumigated?* N -
. CoN
Selection .

Choosing equipment to apply low
pressure fumigants is similar to
choosing a low pressure sprayer. But
corrosjon-resistant pumps, tanks,
fittings, nozzes, and line?ﬂ
essential. High pressure fuflhigators
must be able to 'withstand the
internal pressure created by the
fumigant. Select equipment with

. pressure or flow regulators that
“assure constant delivery rates.

)

PR
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Use and Maintenance

Keep the units in good repair.
Make sure there are no leaks.
Replacerhoses and fittings as soon as
you see signs of deterioration. Lines
and fittings should not be located
near the operator. Empty all lmes
after application. To avoid

¥ conthmination and corrosion, flush

_ use outdoors. Most hand-o

the units after u Carefully follow
al{)eprecautlons on the fumigant -
label }

Aerosol Generators and
Foggers '

Aerosol generators work by using:
o atomlzmg nozzles,
® spinning disks, and
¢ small nozzles at high
pressure.
Fogs are usually generated by
thermal generators using heated
surfaces. .

Advantages N

o eﬁicnent’istnbu;lon of liquid
pesticides im enclosed spaces,

e efficiént distribution of liquid
pesticides in dense foliage,
and

& some devices automatic in .
operation.

Limitations
® aerosols and fogs extremely.
sensitive.to drift, and
® repeated application needed
to maintain effectiveness.

Selection -
Choose an aerosol gengrator
according to where you will use it—
indoors or outdoors. Aerosol and fog
generators are- manufactured '
many special uses, T
trailer-mounted machin

permanently mounted autom
machines are for use indoors,
F

Use and Maintenance

In general, use and tare for an
aerosq| generator as’you wotild a
spra They do require special
precautions. Be sure that the 4
pesticides used in them are
registered for such use. Keep them
on the target. B&fause- effects
of weather conditions duri -
application, follow special use
instructions. The operator, other
humans, and animals must be kept
out of the fog or smoke cloud.

N M 4 :
Calibration v.

Calibration is simply adjusting
your equipment to apply the desired
rate of pgsticide. You need to do this -
so that’you can be sure you are’ J
using each pesticide as directed on -
the label. Too much pesticide is
dangerous; too lisgle will not do a
‘gbod job. Only by calibrating
correctly can you safely get the bést
results.

There are many ways to callbrate
equipment. The preferred methods
differ according to the kind of

* equipment you use. Your

Cooperative Extertsion Service
personnel can show you hdw to
calibrate your equipment. Here is
one basic method for sprayers and
another for dusters and granular

applicatars.

Sprayers
To apply a pesticide evenly and

" accurately, your sprayer must move

at a constant speed. It also must
operate at a constant pressure. Each
nozzle must be clean and at the right
height. All nozzles must be of the
correct type and size for the job.
Each nozzle in the system must
deliver its rated amount of pesticide.
-First, choose the speed, pumping
pressure, and nozzle or nozzles that
you want to use. Fill the spray tank
with water and operate the sprayer
in place to fill the plumbing. Top off
the tank and spray a measured area
as if you were applying the pestmde
Measure the amount of water
needed to refill your tank, This 15
the application rate per unit of area.
If it takes 8 gallons to refill the tank
after spraying one acre, you are ,
spraying -at tge rate of 8 gallons per
acre. If your sprayer has a tank of
more than 100 gallons capacity, you
should spray an area large enough

" Jto use at least 10 percent of the tank

capacity.,

39

6-6 0

" ® You can chan%l

If yom: sprayer is delivering more
or less spray than the label dirécts,
you can change the rate three ways:

124

® You can change the presgure.

.Lo essure means less °

pr;r elivered; higher \

pressure means more spray -
delivered. This is not a good
method, becauge a pressure-
change may cHange the
nozz,le pattern and droplet
size, Pressure niust be
increased 4 tlm&s to double
the output. 7

e the speed of
your sprayer. Slower speed
means more spray delivered,

" % fagter speed means less spray

delivered. This method is
practical for small changes in
delivery rate. If you drive
gfllf as fast, you double the
elivery rate.

® You can charrge the nozzle
tips to change the amount
delivered. The larger the hole,
s in the tip, the more spray
delivered. This is the best .
ethod for making majo
_ changes in the delivery rate

.

-
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of sprayers. Always select
nozzles for the job you want
done. Use the manufacturer’s
performance charts to maly .
your selection.
% After making a change, you must
recalibrate your sprayer to ma
surle theharate i8 correct.
ou have adi:s&ed your sprayer
and you know how many gallons of
euioumernt wil sppy. New
equipment apply. Next you -
must find out how much”’
t in the tank to apply the correct
osage of pesticide. To do this you
need to know two more facts:
¢ How much your sprayer tank
. hOlds [l
¢ The amolint Jf formulétlon Lo
be used per unit of area. This
will be given on the label..
Suppose your tank holds 50 \
gallons of spray. The directions say
to apply one pint of formulation on
each acre. In our example you found
that your sprayer apgeles 8 gallons
per acre. First find number of
“acres one tank load will spray.
Divide 50 gallons by 8.

50 gallons per tankful
8 gallonc per acre

1

= 6Y4 acres per tankful

the-amount of formulation
y ust add to.your tank so you
can spray 64 acres with one Pxnt
per acre, multxply 1 plnt by 64
1 pint per acre x 64 acres’ per tankful

=, 6Y4 pints per tankful.

Suppose the formulation of a .,
pesticide-is a 50 percent wettable |,
‘powder and you want to apply 2

of active ingredient per acre.
our example, your tank will cover

. 6% acres. -

N

.-

sticide tU You shouldsadd the 64 |

Make a slurry

Find how many pounds of
formulation are neeged to apply /2
und of active ingredient per acre.
re i8 'z pound of active
ingredient inj 1 poind of 50 percent

wet.t.able powder farmulation. So you
need to useaz pouxgrgf formulation

each acre your/sprayer will cover.

1 pound per acre % 6Ya acres per tankful
= GV4'pounds per tankful

unds of
wettable powder to a small amount

- of water in a clean bucket. Stir until’

it is mixed well and then add this
mixture (called a slurry) to the
partly filled tank. Remember to
operate the sprayer’s agitatox while
addi‘ng the slurry and filling the
tan

o |

Even after your sprayer is-
calibrated, ¥ou should recheck 1t ‘
often. Be sure you are spram
same 8ize area for each tan
you figured on. If you are spraying
more or legs acres than you planned,

p spraying and recalibrate. If you
have igured wrong or your sprayer
changes its delivery rate, yoti will be
able to vatch it before you.make a .
major mistake. ‘

f ' s ‘_&

Dusters and Granular
Applicators

® Read the manufacturer 8

rator’s manual. Follow
se instructions to set the

P gat.e openings for the product
you are going to use.

Caution: always set the .
openings from the same )
direction, such as from closed

[

RN

_Fill each ho

to open. This will minimize

variations in settings.

determired level.

r to an eaBsily

Operate the equjpment over a

your normal working speed.
The area should be'large
enough to use Y4 of the

r contents.

Remm

%

-measured area or distance at

1 the hoppe rtothesame

level welghmg the amount of

pestxcxde needed to replace

what was used

The amount of lﬁ_&_lde it

hopper 'is
the amount applied to the

takes to tefill t

measured ared. If the amount
applied does not fal} within 5
percent of the recommended

dosage per uhit of area, reset

" the gate opening and repeat

the previous three

steps.

Keep a record of the area

treated with each filling of -

.

the hopper. This will let you

sligh

8ee' an

necessary adqutm

&

t ¢change in rat.e
.of appli catxon and
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‘Laws and :
Regulations

L3
L}

Wlthout pestlcldes, we would not
have the fogd, fiber, landscape
Plants W
peBticides can
Congrese has
icide use.
ance the né or 1des
against the need to ple
~and the envu'onmen from theﬂ
- misuse¥
. .
* Kedera) ticide,
Fungicide, and Rodenticide
't (FIFRA), as Amended
7 .

ou are takmg thltttaxmng%ecau
of a law passed by Congress i
It is often called by its mmal]L
FIFRA. It ré{quires you to show that
ou know the torrect way to use ‘and
ndle pesticides. )
Here are the partsof the: law
whxcl) concern you the most:

n rous
ws aﬁ'ectmg
tryte’

:f‘

® It says that all pesticide uses

ust be'classified as either!
%}neral or restricted.
¥
s competent to use any of
icides clausifed for
use, and i
- rovides penaltles ines-
. . and jail terms) for people who
do not-obey the law. &
Congress.chose Octoper 21,1976,

. as the date for certification to go irito
effect. The Environmefital
Protection Agency (EPA), actmg

. under. Federal law, hds by

regulfftion set imum standards

of comjetency for\all commercial-
applicators, Your State has

.developed a

competen;

nahonal
+pldn in your State will be
administered by a branch.of your

Statemmént vt

. Clueiﬂcaﬁqn of Pesticides
Manyfacturers must register
every pesticide with EPA. By

regulation, when each pesticide' is
regitﬁ;ed all its uses must be,
classified. EPA must decide whether
eéch use is a general or'a restnpted
onej .

-

«EC<

x

uses.

quires you to be certified .

for ﬁcatio'l:,) )
aﬁeets inimu
The certlﬁcatloﬁ

« Under the law pesticide uses that _' :

will d amage the environment very
little or notéat all when done as the
label dirdcts can be classified as
general uses. .

Uses that could cause amage
even when dore as direéted on the ~
label must be classified as restricted

ey may be carried out onl

y. someone who is-ceg'tiﬁed'

or .- .
® und certified person’s ',

supervision.

Son?e uses may be general under
sorne congitions and restrlcted under
others. ., ¢
peruficatlon of Appllcators
" What is certjfieation? It is proof. *
that you know th2 safe and correct
why to carry out restricted uses. °
Both private and commercial . *»

applicators will haveQmeet‘State

ational standards. Your State.
has its own program for sesflig that
you meet, these standards.
P2 B - . .
Prohibited Actlons »

. The new/aw names many things

Gu cannot db: These two concern

ej,ou mo L.
ou may.not use a pesticide *
other than ‘as the label er
labeling directs, except when
¢  speckl regulat10n§ allow yeu
- . to use it at a lower rate thdn
the label recdbmmends.
You may not dlsposevf any ,
pesticide or its container,
. except as the label or labelmg
" directs:”
You also should know your, State
al lawlf Tﬂe may prohibit -
agtionsthan t eFederaLlaw

- The applicators
sproper pestlclde
. . .

responsxble for

i

mlate"e FIFRA you’ are
ivil perfalties. They can:

ch as $5,000 for ea -

* offense. Before EPA can fine you,

$6u have the right to ask for a

-heaxing in your own city.or cunty. *

Violations of the law &

subject. you to mmgi%,ena ties.

They can be’as much s $25,000 or

one year u,pnson or both.

cher [{Regu]atlons .

. Tra spo‘aqo .
ipmént of :!stlcldes and other :
dangerous substa across State .
1ines is regulated by the Federa
%eg%rtment of Transportation
). DOT issues th? rules for
uling these materials: .
standards tell you whlch‘
ftides™s » -
® .are dangerons to man, arid .
® ‘create a;héalth hazard during
- transpormtlon -
If yon ever haul pesticides )
tween Staties you should knos(

aub

.
-

hal pa ges Each . .
%:age m sthf@et DOT ..
standa}ds %

Manufacturefs
correct warnmg

pa
® The pesticides may 'gce)t be
* hauled*in the same vehicle .
with food products. | s
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DATE OF APPLICATION

HARVEST

®. You must contact DOT right - Residues uct. U ponnds asa measure
dway after-each accident: * The pestncnde that stays in or on N ;ﬁf . -
a) when someone is killed, faw farm products or f°0d8 mamﬂhonpoundsofthe
b) When someone is irfjured is called ‘a residue.. EPA sets residue c{ The same pesticide may
badly enough to gotoa h“P‘tal tolerances under tions ve a different tolerance on ‘-
] authorited by the Federal Food, - different products. It might be 50
g)savge&ndamagemmorethan hgeand Atolgs:ee ppm on grapes and 25 ppm .
concentrati a pesti apples.
- IOt GGG b b g e plmions
s'during shipment. ues in are ' farm or fi uct, uct
State and local laws may require considered to additivesand  may be ,emfmd M
you to take additional precautions. are regulated as such. label will tell you how many
, Tolerances are e in “parts days before harvest tL pesticide
Aerhl Application Vo . . per million” (ppm). ppm equals may be med Follow the label
- A tion of pestncldes from one part (by wenght) of pesticide for exactly. be sure you
also is regulated by the ‘each mxlhon parts of farm or food  are not breaking! law. ';;i’
F Aviation tion : ;
(FAA) and may be regu!ated by youtr. _ .
State. FAA d : . . -
° 2::3 ymg abnhty of pilpts, “ L.
. o the safety of their aircraft. \;" . .
- F:’;Ah rtles, too, say t‘:;lt ‘an aerial . )
applicator may not apply any > ’ .
pesticide ei:eapt as the label directs. . ) 4 \
Worker ‘Safety ) -
“Thé Occupational Sa?ety and ", N ¢
Healtﬁ Act of 1970 is administered . ¢
by the Octupstional Safety and < ) .
th Administration (OSHA) in -
the Department of Labor (DOL). It AN
' pi:ze with 11 or more . '
workers to keep records and make > ‘
reports. The records must mclude all* -, ’
work-related injuries, a .
illnesses. Minor infuries needmg, - -
only first aid treatment need not be - A
recorded. But a record must be made
o if the ug::?' involvés: R ‘- -
ical treatment, . .
o loss of consciousness, 4 3 .

° restnc_fxon of work or motion,

-’
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’ Absorption: The process by which a

KT, -

— . . . C e
. . - - '
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Other Terms Used o TR
inPeStCOntl'Ol ¢ L ' T o'

R S . - . . |

Some of these words have several Bipyridgliums: A group of synthetic organic ’ Dermal: Of the skin; through or by the skin.
meanings. Those given here are the -~ pesticides which includes the herbicide Dermal Toxicity: Ability of a chemical to

ones that relate to pest control. pardquat , cause inury when absorbed through the
Abrasion: The procese of wearing away by ' Botanical Pesticide: A pesticide made from" skin. ’ N
rubbing- . - plants. Also called plant-derived -Diluent: Any liquid or mhd matenia| used to
Abecission: The separation of fruit, leaves, -. pesticides. dilute or carry an active ingredient.
or stems from a plant. ' \ Broadleaf Weeda: Plhnts with broad, * Dilute: To make thinner by adding water,

rounded, or flattened leaves. another liquid, or a solid

chemical is taken into plants, ammals,  Brush Control: Control of woody plants. Dispersing Agent: A material that reduces

. or minerals. Compare with adsorption Carbamate: A synthetic organic pesticide the attraction between particles
Activator:"A chemical added to a pesticide - containing caf bon hydrogen, mtrogen , Dormant: State in which growth of seeds or
to increase 1ts activity. . ,and sulfur. . -+ other plant-organs stops temporanly.
Adherence: Sticking to a surface. Careinogenic: Can cause cancer. Dose; Dosage: Quantity of a pesticide’ -
Adjuvant: Inert ingredient added to a , Carrier: The inert liquid or solid matenal applied.
" pesticide formulation to make 1t work added to an active ingredient o prepare oy lgificr: A chemical whichids in
better. « "a pesticide formulation. .

) suapendm& one Ilquld in another.
Adsorption: The process by which chemicals ~ Causal Organisni: The orgamsm (pathogen) * Emulsion: A mxture in which one hiquid is

are held.on the surface of"a mineral or that produces a specifjc dlseué ‘"A suspendgd ds tiny drepe 1n &nother
soil particle. Compare with absorption. »  Chemosterilant: A chemical that®#8  © .,  hquid, such as oil in water
Adulterated: Any pesticide whose strength prevent reproduction. ' >Fungistat: A chemical that keeps fungn from -
or purity fanﬁl::h“'o::; qe‘;:'ltd( ::);ed Chlorinated Hydrocarbon: A synthetic » ' growmg
on its label. Also, a food, feed, or uct organic pesticidg that contains chlorine; °
that contains illegal pésticide residues carbon, and hydiogen Same as s GPA: Gallons per acre”
Aerobic: Living in air The opposite of organochlonne - : GPM: Gallons per miRute
anaerobic. ~ *  Chlorosis: The yellowmg of a plant's greeg G:”"*' Stages of Cereal Crops: (1) .
A I An extremely fine mist or fog 4. . tissue . R T;mtmg—when additional shoots are
o . - icl « "~developing from the flower buds. (2)
consisting of solid or liquid particles Cholinesterase: A chemical catalyst dinting—when stem internodes begin
mspended n air. Also, certain . (enzyme) found 1n"8nimals that helli8 — elongaging rapidly (3) Booting—when *
:::ulltlon&use‘d to produce a fine regulate the’acftvity of nerve 1mP(llse! .. . upper Ié:pfzﬁft\ swells duesto ‘the )
- o . Compatible: Whe1 two or more cheimbals . \ . growth ofMeveloping spike or panicle
A_‘“‘.ﬁm” The process of stirring or quxing can be mixed wjthout aﬂ'wimg.each g (4) Heading-wwhen seed head 1
* In & sprayer. A other’s properfies, they are saf lobe emergmg from the Qpper }eafﬁleath
: « : +, . .
Alkaloids: Chemicals present in some - compatible. T - A\, ' Hard (water): Waler cop 1ning soluble
plants. Some are used as pesticides Concentration: The ameunt f active * salts’of caleium and agnesium and
Anaerobic: Living in the absence of air The mgredlent ina gmen»volume orwclght -sometinies iron. .
opposite of aerobic ' of formulatlon M Herbaceous t: A plaht that does not
Animal Sign: The evidences of an animal's  Contaminate: To make impure or onllube” ., develop woody tiseue .
pruenee in an area. Corrosion: The pr&ess of weanng away by Hydrogen-lon Concentration: A measure
Antl‘onllm. The loss of activity of a chemical means. . of acidjty or alkalinity, expressed in
i 4 K. b
chemical when exposed to ‘another Crucifers: Plants belongmg to the mustard s terms of the pH afthe solution. For
chemical. famly. such umustard cabbage, example, a pH of 7 jg neutral, from 1 to
Y, g L 7.18 acid, and from 7 to. 14 15 alkaline.
Antibiotic: A submtance which 1s used to ) turnip, and radish. - I N o 4
control pest microorgamsm's. - ¢ Cucurbl}c: Planttbelonglng to the gourd » m:::o iy ot suacei.n e to a disease or
Antidote: A practical treatment for ,  family, si®waapumpkin, cugumber, and
Pofsoning, including first aid. - squash. _ '"‘P‘;:",'b“’ C;’;"N be Pet'}':tmed-_
A ) : mipermeable means some
Aqueous: A term used to indicate the duous ?""‘“ Perer?r,ual plan’ts that substances can pass through and others
presence of water in a solution. ) lose their leaves during the winter. eannot f‘:} '

Arsenicals: Pesticides containing arsenic Defloeculating Agent: A mggenial addedto | .\ 00 & prodilion of mlk by an @

a suspensionsto preve ttling animal, or-the penod dynng which an

Aseptic: Free of disease-causing orgamisms .
Bait 8 The tend for rodents %‘daﬂon The process@y whicBa ‘ animal 18 producmg mllk -
ol hyness: The tendency for rodents, chemical is reduced a less complex

T;;"E other pests to avoid a poisoned form  « \ : 4 - (
\‘l v . . A . ﬁ
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+ LCB80: The concentration of an active .

~ ingredient in air which 18 expected to
cause death 1n 50 percent of the test
animals 80 treated. A means of
expressing the toxicity of a compound
present 1n air as dust, mist, gas, or _
vapor. It is geserally expressed as
micro| r litér as a dust or mxst
but 1n the case of a gas or vapor as parts
per million (ppm?Y .

P

LD&0: The dose of an activg ingredient taken
* by mouth or absorbed by the skin which
' is expected to cause death 1n 50 percent
/—-of the test animals so treated If a
chemical has an D50 of 10 milligrams’
per kﬂogram (mg/kg) 1sxnore toxic-
* '\ than ong having an LDSO:‘Gf 100 mg kg

‘Leaching: Movement of a su‘b?;ance ;
downward or out of the soil as the result
of water movement

Mammals: Warm-blooded animals that
, nounsh their young with milk Their °
v skin 18 more or less covered with hair

MisciBle Liquids: Two or qggge liquids that
- can be mixed and will remain mixed
under pormal conditiors
MPH: Miles pe;' hout.
Mutagenic: Can produce genetie change

v
Necrosis: Localized death ving tigsue
such as.the death df a certain area of a
leaf*

Necrotic: Showing varying degrees of dead
areas or spots ’

.

-

Nitrophenols: Synthetic organic pesticides
containing carbon, hydrogen, mitrogen.
and oxygen

Noxious Weed: A plant defined as
especxall) undesirable or troublesSme

Oral: Of the mouth, through or by the
nrouth  ~*

<

°

¥ Ora] Toxicity: Ability of a pesticide to cause ’

injury when taken by mouth

Orgamc Compounds: Chemlcq&s that
contain carbon

Organochlorine: Same as chlorinated
hydrocarbeg -
Organophosphate: A sypthetic organic

pesticide containing carbon, hydrogen,
snd phosphorus, parathion and
, malathion are two examples

Ovicide: A chemical that destréys eggs
Pathogen: Any disease-producing organism

¥

~ Penetration: The act of entering or ability
p ‘. to enter . .

Phytotoxic: Harmful to plants

Pollutant: An agent or chemical th akes
something impure or dirty
PPB:.Parts per billion A way to ex the

com‘entr\ag.()n of chemicalg in foods,
plants, and amimals One part per
billion equals 1 pound tn 500,000 tons

°

Q

RIC ¥

Aruitoxt provided by Eic:

PPM: Parts per million, A way to express

the concentration of chemicals in foods,
plants, and animals, One part per
million equals 1 pound in 500 tons

Predator: An animal that destroys or eats
#ther amimals

Proﬁtllsnt: quum" 1n seH-pressurized
pesticide products that forces the active
ingredient from the container

P§l: Pounds per square inch
Pubescent: Having haxry leaves or stems
RPM Revolutions per minute .

S‘afener A chemlcal added to a pesticide to
keep 1t from 1njuring plants

Seed Protectant: A chemical applied to seed
before planting to protect seeds and new
seedlings from disease and 1nsects

Soil Sterilant: A chemical that prevents the
growth of all plants and animals 1n the
so1l Soil stenhzstxon(may be temporary
or‘permanWependmg on the

» chemical
Soluble: Will dissolye 1n a liquid

Solutien: Mxxture of one or more substances
in another 1n which all mgredlents are
completely dissolvlsd :

Solvent: A liquid which wﬂl;dxssolve a
substarice to form a solution

- Sprgader: A chemuical which increases the

» "area that a given volume of hquid w:'ll
cover on a sohid or on another liquid

St'icker: A matenal added ta a pesticide to
increase its adherenee

Surfactant: A chemical which increases the

~  emtlsifying, dispersing, spreading, and
wetting properties of a pésticide
product

Susceptible: Gapable of being diseased or
poisoned, not immune

Susceptrble Specles A plant or ariimal

“Sismt 18 poisoned by moderate amounts of -

a pesticide

Suspension: Finely divided sohd particles
mixed 1n a hquid

Synergism;: The join! action of two or more
pesticides that 1s greater than the sum
of their activity when used alone

Target Pest: The pest at which a particular
pesticide or other control method 18
_ directed

Tolegance: (1) The abihity of a living thing
to withstand adverse conditions, such as
pest attacks, weather-extremes, or *
pestigides (2) The amount of pesticide ~
*fthat may safely remain 1n or on raw
farm products at time of sale

¥

Toxicant: A poisonous chemical. '

Trade Name:"Same as brand name

P-4
sy - . %
N ia"‘
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. Vapor Pressure: The property which causes

a cheinical to evaporaite The lower the
vapor pressure, the more easily, it will -
evaporate

Vector: A carrier, such as an insect, that
transmits a pathogen

Viscosity: A property of hguids that
determines whether they flow readily.

Viscosity usually increases when
temperature decreases.

Volatile: Evaporates at ordinary
temperatures when exposed to air.

Wetting Agent: A chemical which causes a
hiquid to contact sutfaces more

thoroughly.
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Weights and Meas"l:res

Weights

16 oances, = 1 pound

.. 1 gallgn‘water = 8.34 pounds-

. : .

[ . Liquid Measure ’ '
*1 fluid ounce = 2 tablespoons

16 fluid ounces = .1lpint,. ~— .
2pints = 1gq
8 pints = 4 quarts = 1 gallon
Length
Bfeet = 1 yard
162 feet = 1rod .
5,280 feet = 320 rods = 1 niile
Area , ’
-9 square feet = 1 square yard

43,560 square feet = 160 square
s rolls = 1 acre

Speed P e
1.466 feet per second = 88 feet per
minute = 1 mph
- ®
Volume
27 cubic feet =-

1 cubic yard '
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