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PA IPM > Pesticides & Alternatives

P esticides are substances that kil or physidiogicaity inhibit jQuick Linke:

pests, be they -inse.ct's, wgeds, vertebrates suc}n as rats, ¥ Posticide-Free Solutions
mice and certain birds, disease-causing organisms, moids (NCAP)

or other living "pests”. Consequently, pesticides include a
large array of chemical types that exhibit many different
biological effects (modes of action). By their nature,
pesticides are designed to negatively impact various life _
processes. How toxic a pesticide is to humans is a ;Hc:jw toPTreat Common
complicated determination that must include several ’ar en Pests -
immediate "acute effects” and multiple long-term "chronic |, Bene“ﬁclal Insects - the
effects”. Due to the difficulty of actually identifying and Good” Bugs

quantifying these effects, it is a good idea to limit exposure “"Se?t'c*da‘ Soaps

to pesticides of all kinds. There are 3 main ways to limit » Horticultural Oils
exposure: B:;:aizstlmde Product

¥ Central San Less Toxic
Home & Garden

b Less Harmful Pesticides

1. Use alternatives to pesticides

2. If you use pesticides, choose less toxic products
3. Aiways read the entire label and follow all instructions exactly (see the
Pesticide Education Program)

Less toxic strategies include:

» Preventing pests and making the home harder to invade and less desirable for indoor
pests by caulking cracks & holes, removing water sources (leaky faucets, etc), and
keeping surfaces clean
Selecting the best plant for the best location and maintaining plant health
Tolerating low levels of pest infestation instead of treating every small nuisance
Using the least toxic product that will only kill the targeted pest

How to choose a least toxic product:

1. Packaging and formuijation:

- Choose products that are packaged in a child-friendly way. Ant baits are a
good example because the poison is enclosed. Be sure products don't look like
food or drink and never repackage a pesticide--kids can't tell the difference if it's
in an unmarked bottle.

- Limit your exposure by avoiding products in liquid, concentrate and aerosol
form. These linger on surfaces and air and might easily be absorbed through
the skin or lungs.

2. Active ingredient: Available pesticides come with many different active
ingredients (poison component). Read the label and look at active ingredients
fisted before you buy a product! You can look up pesticide active ingredients on
the web to learn their toxicity. :

P ot b

Least Toxic Pest Control
(adapted from Chesapeake Bay Foundation)

This is a list of some of the product types that are considered less toxic for home and garden




pests, however, this is not a complete list and specific brand name product endorsement is o
not intended. Some of these may not be available in your store. Ask your retailer about

" adding additional less toxic products to their pest control product selection. With increased
consumer interest, new pest controt products that trap or repel pests or use environmentally

benign active ingredients are becoming available. Saferbrand.com is a supplier of many

different least toxic products S

Traps, Barriers, and Other Physical Controls

Pest iControl ]
Ants Sticky barriers
Cockrpaches “{Sticky trap, o'r sticky trap with pheromone attractant
Fleas {Flea comb for use on pets, place fleas in soapy water
{Flea traps

Steam clean carpets

Strong vacuum (seal vacuum bags and put in freezer
- before disposing)

Flying pests Yellow sticky trap

General garden pest control [Floating row cover

Kitchen & pantry pests Pantry light trap

Siugs & snails Copper barrier, copper flashing

Beer/yeast trap - Place a low container on the ground and
fill with beer or yeast/water solution. Slugs go in to dink
and then drown. Must be emptied each morning.

Board - place a board on the ground in the garden, flip
over every morning and remove the slugs that have’

‘ collected there overnight
Weeds . . " {Asphalt crack filler
Yellow jackets Y ellow jacket trap

Less Toxic Products

Target Pest iProduct Type Active Ingredient(s) Brand name

~ : examples
Aphids, scales, mites, Horticultural oit {Highly refined paraffinic oil [SunSpray
leafhoppers, hemlock (dormant oil for or petroleum oil-
woolly adelgid, inter season,
mealybugs and ummer oils for -
powdery mildew’ rowing season) '
Aphids, ants, scales, insecticidal soap fPotassium salts of fatty  |Safer's Soap,
mites, mealybugs, © jacids Garden Safe

mall caterpillars, and '

lother soft-bodied
insects, weeds ‘
Aphids, whiteflies,  |Neem oil {Clarified hydrophobic neemiSafer BioNeem,
Imites, extract of black oil Azatin,
spot, powdery mildew, Greenlight brand
rust, anthracnose, : ‘ -
Igrubs and more ‘ _ : .
|Aphids, spider mites, |Hot pepper insect |Capsaicin {Hot Pepper Wax

P




thrips, whiteflies and
others

repelient

Insect Repellent

1.Grants Kills

Ants 1_Arsenic ant baits  1.Arsenic trioxide
Ants
2 Sulfluramid ant . R.N-ethyl o
baits perflourooctanesulfonamidei2. Hot Shot
- F\daxattrax Ant
Bait

Ants &-Cockroaches

roach baits

2. Borax

1.Abamectin ant &

1. Abamectin

2.Sodium tetrahydrate

1.Advance Bait.
Station, Avert
brand, Raid Max
House & Yard

_ decahydrate Roach Bait
3.Fipronil ant and
roach baits 3. Fipronil 3. Combat Quick
Kill Formula
4 Hydramethylnon 4. Hydramethylnon
baits 4. Combat

nts, Cockroaches &
Fleas

7. Diatomaceous
earth, Deslcating
dust, Insecticidal
dust

1.Citrus oil spray .

1.d-Limonene

7 Silicon dioxide

1.0Orange Guard,
Concern Citrus
Home Pest
Control

2 Diatomaceous
earth

ANts, cockroaéhes,

Boric acid/ borate

2.Insect growth

Orthoboric acid Boric acid
fleas, silverfish, products ‘ Borax laundry
ermites detergent
Fleas & ticks {on 1.Fiproni! topical or [1.Fipronil 1.Frontline
pets) spray

2. Methoprene . 2. Frontline Plus:

(contains both

ants, leafhoppers,

Ii\ﬂosquitos. aphids,
hrips, whitefiies

‘clips' to attach to

Sprays)

(Concentrated garlic

plants OR Garlic oil

regulator topical 3.Lefenuron fipronil &
imethoprene)
3.Lufenuron pills .
; 3.Program
iFleas (indoors) 1.Insect growth 1.Methoprene 1.Precor
regulator carpet
spray (breaks life
cycle, larva can't
mature) 2 Borate 2.Fleanix
2 Boric acid-based
carpet treatments .
(best used with
steam cleaner)
Garlic iGarlic ictor Mosquito

JBarrier

Garlic Barrier
- insect Repellent

Mosquitos (kills larvae
in standing water for
use in ponds, large
puddles)

Bt mosquito dunks
Small, doughnut-

shaped, floating

disks)

Bacillus thuringiensis

Mosquito Dunks
(found at home
improvement
stores)

Powdery mildew,

damping-off virus

Sulfur fungicide
black spot, rust, scab,{-

Sulfur

Safer Garden
Fungicide,
Orthoganics
Garden Sulfur




Snails & siugs

2 Snait & slug
barrier

3. Diatomaceous
earth

1.Snail & slug bait

1.lron phosphate

2. Coconut oii-soab

3 silicon dioxide

1.Monterey
Sluggo, Escar-
0

| Weeds

1.Potassium salts of fatty [1.Safer

Also see Neem
above

1.Herbicidal
(insecticidal) soap acids Superfast Weed
1 R & Grass Kitler
2 Corn gluten meal 2.Com gluten
‘ 2 Concern Weed
3.Vinegar spray 3. 20% Vinegar, put in fPrevention Plus,
spray bottle Supressa
4. Pelargonic acid ‘
herbicide 4.Pelargonic acid 3. N/A
4 Quick Weed
Killer
White grubs Imidacloprid Imidacloprid

other flying insects

Yellow jacketé and

iMint oil

{Mint oil, sodium lauryl
sulfate

Free Wasp &
Homet Killer
Spray

Victor Pdiébm
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Pennsylvania Integrated Pest Management Program
Penn State University

Homeowner Pesticides:
How to choose?

| Not all pesticides are created equal!
| Did you know?

Homeowners use more pesticides, on a
pound per acre basis, than farmers do.

Ask yourself - is 1t really necessary to use a pesticide,
or is there another way to control the pest?

Every pesticide has one word on the
label that tells you about how toxic it is.
Look on the package front for the "Signal Words" -
Caution (least toxic), Warning or Danger (most toxic)..

Risk of pesticides=Exposure x Toxicity.
Reduce risks of pesticides to yourself and others by
choosing products least likely to get on/in you, wear

~ protective gear and choose least toxic products.

If some is good, more is not better!

Use pesticides at recommended rates, not double or
triple. This only increases your chances of exposure,
increases contamination of the environment and helps
pests become resistant to pesticides.

(over please)

For more information about pesticides and IPM, contact hitp -/Jace.ace.orst.edu/info/extoxnets
PSU Pesticide Education at www.pested.psu.edu; and the PA TPM Program at

http://paipm.cas.psu.edu/ or (814) 865-1896



*

- Pennsylvania Integrated Pest Management Program
Penn State University - '

) L . lo ‘f( .
« Be a discriminating consumer when N
buying pesticide products. Examples:

How a chemical is "packaged" can make a
difference in toxicity. |

The same chemical in liquid concentrate, dust,
ready-mixed or covered baits will have differing
toxicities. This is because the Active Ingredient
(poison) is in different concentrations and the type of
formulation determines the likelihood of pesticides
being breathed or contacting the skin.

'~"‘.1i3-":'ﬁdérsfanding pest biology Céhl.tell..y()u about -
which product may be the most effective. ¢

Spraying worker ants in your kitchen cOntamina’iesf. o L

" the kitchen and is not effective because the source of
- = the ants hasnot been eliminated: /A produet in-covered- - -

bait formulation that will be carried back to the ant
nest and kill the queen 1s both safer and more

effective.

Read labels carefully and decide if you want to

use the product in question. Note:

- specific pests controlled (is that what you have?)

» special precautions about toxicity to animals, bees?

» will you realistically be able to use the product and
not breathe it or get it on you? (

For more information about pesticides and IPM, contact hitp://ace.ace.orst.edu/info/extoxnet:
PSU Pesticide Education at www.pested.psu.edu; and the PA TPM Program at

http://paipm.cas.psu.edu/ or (814) 865-1896




Table 1. ._.o&nﬁ Qﬁmoma for Labeling vmmcanmm

T oral LD50 in

N h‘m\.\\\e?\ UULN\

| mumump 1.D50 for 150-1b. human
Categors Word Oral LD50  Dermal LD50 - Common
BOLY | Label (mg/kg) - (mg/ke) ‘Measuring Units
1 Umbmﬁ. 0-50 0-200- | Taste-teaspoon
. P@o«g\.l@@&J? . _ ,
o Warning | 50-500 | 200-2000 | Tsp-tablespoon
| Caution | 500-5000 | 2000-20,000 | 1 oz.-pint
1\Y None Over 5,000 | Over 20,000 | Over a pint
TS LDSO0 is the amount of n&dh&b Bugm in milligrams .uﬁ. kilogram of body weight, that will kil one
E of the exposed population. - . : .




FPTE R PR s

Connnon name Trade name " Chemical Oral LD50*  Dermal LD5C” Manufacturer
Class mg/kg mg/kg
Rai Rabbit .
acephatet >10,250 _ ’
Bacillus popiliiae Doosn, Japademic M L L " Fairfax Biological _ ‘. .(
Bacillus tharingiensis Bt, Dipel, Thuricide, L L . npumerous, including Navo-
var. Bactur, Sol-Bt, MVF, : Nordisk, Abbott, Insecis.
Caterpillar Attack Limited, Bozeman, Ciba-Geigy
Bacillus thuringiensis  Bu, Biological M L L Susnmit, Novo-Nordisk,
var. israclensis Mosquito Control, Sandoz, Bozeman
Mosquito Artack,
Bactimos, Yectobac
Bacillus thuringiensis M-One, M-Trak, M L L Sandoz, Mfcogen, Ringer
war, san diego Novodor :
Bacillus thuringiensis Gnatrol M L L. Abbott
H-14 '
gaygon———see propoxur .
Boric acid Boric acid, Borid, boron 3,500 10,000 numefous: Organic Control,
Blue Diamond Paste, cmpd 3 Enforcer, Waterbury,
Drax, Perma-Dust Whitmore, Copper Brite, Permna
: Proof, Peaceful Valley
carbaryl Sevin, Apicide CAR 246283 2,000 ‘hone-Poulenc, Drexel, Mystic
chlorpyrifos Dursban oP 96-270 2,000 Whitmore, DowElanco
diazinonm . _ Diazinon, an:i out} or 300-400 " 3,600 Ciba-Geigy, Whitmire, Drexel
dimethoate Cygon OP z3s - 400GaD  Drexel ' p
‘disnlfoton’ Di-Syston or 2 10 Gat) Bayer, Miles . . i\ _
hydrometbylon - Combat, amidino-~ >5,000 »2,000 American Cyanamid
' Maxforce bydrazone
hydroprene Gentrol IGR >34,000 >2,000 Zoecon
ATy s Al S = WIS T T L65by s wme  Migcogen, Ringer -
‘ Aphid-Mite Arack, .
Safer Insecticidal Soap
isophenphos Oftanol oP 28-38 162-315  Bayer, Miles
malathiﬁn Malathion 19):4 5,500 >2,000 American Cyanamid .
methoprene Precor, Altosid, Pharorid  IGR 34,600 5,000 Sandoz, Zoecon
mgthoxychlor Methoxychlor, Marlate CH 5,000 >6,000 Drexel, Kincaid
oils, pewoleum Horticulrural Refined 15,000 - 5,000
spray oil, Volck, petroleumn
Dormant ol distillate
permethrin " Permethrin, Dragnet, SYP 430-4,000 >2,000 FMC, Roussel Uclaf, Zeneca
Permanone, Flee ‘ ’ .
propoxur Baygon | CAR | 50. - >500 Miles
pyrethrom Exciter, Wone, BOT 1,500 >1,800 (rat) Prentiss, Roussel Uclaf, .
Pyrethrins, Safer o , Whitmire, Fa_.irﬁeld Armperican
‘ L Safér s
resmethrin Resmethrin SYP 2500 - 3,000 Velsicol o
rotenone Rotenone: Derris BOT 132-1,500 >040 Prentiss, Roussel Udlaf C
sifica gel * - silica Aerogel, Dii-Die - INOR - ‘31,600 . 2,000 - Roussel Uclaf ( 1_)1

& (WY

>%.0D0 (rat)

.- Ly
nynerous - )




Contams
DURSBAN®
Insecticide

Aetive Ingrediend

& Chomyiitos 10.0-Geltyl 0
13.5.5-ticklore-2-pyridyl)
phosphorofhinate] . D.50%

¢ et Ingredients. . 99.50%

KEEP 0T OF REACH OF CHILDREN
CAUTION Sy e, ters

NET CONTENTS 24 FL 07 {1 PT- 8 FLOZ) 708 mtL

AN N

BRI, L

DIRECTIONS FOR USE
It is 2 viotation of Federal law 1o use this product ina
manner inconsistent with its fabefing.

READ ENTIRE LABEY. USE STRICTLY 1N
ACCORBANCE WITH LABEL PRECAUTIONARY
STATEMENTS AND DIRECTIONS.
HOW TO USE:
Shake before using. Adjust spray nozzle lo give a fine
spray or a stream for crack and crevice treatment. Hold
container about 12 inches from surface beiny sprayed.
Spray untdl slightly wet. Do not spray on planls, Wash
dishes and food handling utensils with soap and water #
accidentally sprayed.
3 0o not allow l:h'ldren of pels to contact
B 14 weated surfaces oil spray has dried. Remove
B - T petsmdmﬁshaqumiabeforespmm
T ’ SUGGESTION
To improve control of Roaches, Spiders, Silverfish, Amts

? and Crickets, bse Hl-POWER® indoor Insect Fongar afier
& [lreating with this progucl. The Total telease program win
INSECE O ing. Follow afl precautions and
directions on both product labels,
INSECTS HOWTOUSE - .
ANTS Apply direclly to ants and trails,
ROAGHES Apply under and behind sinks,
CLOVER MITES sloves, refigeators, cabinets,
mom |
o
gl where nsecis hide,
SPIDERS finciuding Fepeat Yreatmend a5 needed,
Black Widow Spiders}
SCORPIDHS

| A.nt‘-Sytb I, ~Ant Killer

Kills insects on contact.

Non-staining to carpets, rugs,

floors, and baseboards.
For use in homes.

Kills Ants, Roaches & other
listed pests

Prel open Jor pse directions énd further information

~§X CAUTION: Avoid contact wilh eyes, skin and
rraming Avoid breathing vapors of Spray fmist, SEE

CPECTIONS MSIDE BODKLET,

0

L20MIRNAL PRECAUTIONARY STATEMENTS AND ¢

PRESS TO RESEAL

aan Medical Information call 1-800-454-2333
sl Protuct information tatl 1-890.225-2883

Manufactured Jor The SBLARIS Groop of Monsanta Cnmpany
PO, Box 5008 San Ramon CA 94583-D803

Form SE70-A

Product 5465 |

EPA Reg. No. 2382490

EPAESL 23543,

SBUYS-MO-1* :
Superscripd is Tivst lener

ol o pabes 715490194
Mada in USA

Rotate poazie Yo tlosed position, Keep pesticide n
oniginal containes. Do aet put conconts e o dleie inkd
food or deink coctaimrs. Avcid contisolion of leed
nd Joodsieils. Shore i 8 toul, &y place, priucibly e

m-mm

Do ack tore mer et of spen Rame. Do a0t stewe helow
32 F Do not apply speays. of this prodhect i comdeids,
motoe housing, et and teiich bores o oy
tlectrical equipment becacse of potsible shock azwd.
NOTE
Bmmmﬂnsp«%hﬁ&;uﬂmmh

aceordance with directions

A= Wedies) Information call §-398-454-2333
MR Prodoct mivrmation calt 1-808-225-281%

‘k




TALKING 10 SERVICE
PROVIDERS

Toxacltyof Commonly Used Pestwides

Health Effects of Toxic Pestlmdes

A Beyond PestacldeslNCAMP Fact Sheet on the Health Effects of Toxac
Pesticides Commonly Used in Lawn Care and Structural Pest Contro!

Pesticide ~ Cancer Reproductive Neurotoxlcity szney ! Sensitizer / Birth
Effects Liver frritant Defects
Damage '

" jnsecticide

Acephate C. X
Allethrin '
Avermectin X
Bendiocarb
Bifentrhin
Bromacil
Carbaryl
Chlompyrifos
Cyfluthrin
Cypermethrin -G
Deltamethrin
Diazinon . X.
_ Dichlonvos..o— . . .Cp 2B
”‘Dlﬂubenz'uron R L e e s
Fenoxycarb B2 : S o X
Fenvalerate S '
Fipronil _ c - X
Hexaflumuron e
Hydramethymon € X
Hydroprene B » R . ; , :
Imidactorpid ' o X o N S . X
Isophenfos : _ o X '
~ Lamda D | X
Cyhalothrin :
Methoprene ' _ : X ,
Petroleum Oils ' S X
Phenothrin o L .
Piperonyl C ' X ) X X
butoxide (PBO, ‘
a synergist)
Propetamphos : X :
Propoxur B2 X . X X X
Pyrethrin X X

X X XXX

000
XX XK
bt

>;>_<><><>'<'><><'>'<"
>

;

Sh e 5 3 X X X X X X K X X X
x

i

x X
X X X
S XK X XX

b g S




LAWN PESTICIDES
L . An un.a(:ceptabk Ris\k

Fach year, American homeowners use approximately 70 million

; "
Fi .

114 s . »

pounds of pesticides to maintain their lawns, mostly for aestheric P €Stl€ld€.$‘ ]7 ose /7 6{1[1’/7 7'15135:

purposes. Yet as the use of these che.micals continues to grow, even when used and app Lied

*esearchers continue to uncover the links berween pesticide exposures . /] 2 )

and serious human health problems, including several types of cancer, mn f ull compliance wit

neurological and reproductive disorders and birth defects. manuticturers recommen da-
_ chuiations concerning the marketing and use of these potentially tions and [t?g&ll require—

harmful products do litde to protect consumers, Every pesticide on ments.” _

the market carries an EPA registration number, but this only means ’

that the active ingredients are listed and instructions for its use are . ) .

given, including warnings of acure health effects. Warnings about Eliot Spitzer

potential long-term or chronic health effects from the active New York State Artorney General

ingredients are not required.

Pesticides and Children
Children are especially vulnerable to
environmental toxins, including pesticides.
Their normal activities include playing on

floors and on grass where pesticides
accumulare, and they routinely put
‘unwashed hands or other objects in their
mouths. In addition, their nervous,
respiratory, reproductive and immune
systems are not yet fully developed, and as
they take in more toxins pound for pound
than do adults, these crucial developmental
processes may be adversely affected. |

Dr. Philip Landrigan, pediatrician and
Director of the Center for Children’s
Health and the Environment, Mount Sinai
School of Medicine says “Fvery day of
every week we are continuing in this country
to expose children to chemicals whose toxicity
is simply not known. As a pediatrician, 1
urge parents to think carétlly about the
choices they make, especially about
pesticides.”

© 2004 Grassroors Environmental Education



“Bach year, we dump tens of millions of pounds of
fertilizers and pesticides on our own backyards, thus
poisoning birds and wildlife while creating one of the -
largest sources of pollution runoff in our lakes and
streams.” - - B

. ‘/"_\t'

John Flicker, President
National Audubon Society

Pesticides and wildlife
The use of lawn pesticides by homeowners accounts for the majority of wildlife
poisonings reported to the EPA each year. Birds are particularly vulnerable, as they
feed on the ground and often mistake pesticide ranules for food. It is estimated
that approximately 7 million wild birds are kiileg each year due to the aesthetic use
of pestcides by homeowners.

Pesticides are also routinely used to control weeds and vegeration along roadsides
and borders which are used by wildlife as habitats for nesting and raising their young.
When a bird or small mammal is sickened by pesticides, they neglect their young,
abandon their nests and become more susceptible to disease and predators.

Wildlife specialists are becoming increasingly alarmed by the presence of pesticides
in lakes, rivers and streams which are essential food and water sources for so many
species. A recent study by the U.S. C(;ieolbgical Survey (USGS) found at least two

: Visit pesticides in every stream sample and one or more pesticides in every fish sample.
Websites to Yist Even minute amounts of the chemicals that make up these pesticides have been- .-~

for Pestxade Info shown to have a profound effect on the reproductive viability of aquatic life. Thé
NCAP ' most common pesticides found were those typically used for lawn treatments.
www.pesticide.org
‘ . The Chemical Free Lawn by Warren Schulez. Rodale Press.
NCAMP/Beyond Pesticides Redesigning the American Lawn - A Search for Environmental Harmony by Borman, Blamori
www.beyondpesticides.org & Geballe, Yale University Press.
~fick on “Info Services” and select Gardener's Guide to Common Sense Pest Control by William Olkowski, Sheila Daar, Helga
choice from pulldown menu Olkowski. Taunton Press. ' '
' Edaphos: Dynamics of 2 Natural Soil System and Handbook of Successful Ecological Lawn
 PANNA : Care by Paul Sachs. Edaphic Press. _ : _
WWW, Pegticideinfo_org Building a Healthy Lawn: A Safe and Natural Approach by Stuart Franklin. Srorey
Click on “Open Database” buston Communications. ' ' ' :
od m::? Pesgﬁfh ,:ma in “Search” Tiny Game Hunting: Environmentally Healthy Ways to Trap and Kill the Pests in Your
box under #2 o . Honse and Garden by Hillary Dole Klein, Adrian M. Wenner & Courdandr Johnson. University
_ of California Press. : : 7
Andubon at Home

rwvs.audubon.org/ bird/at_home/

Jupporting organizations include: ‘;%Audubon » www.audubon.org : : :
CCE {(Citizens Campaign for the Environment) « www.citizenscampaign.org « 516-390-7150
CHEC (Children’s Health Environmental Coalition) « www.checnet.org « 609-252-1915
NCAMP/Beyond Pesticides » www.beyondpesticides.org « 202-543-5450

@ 7004 Grassroots Environmental Education




Activity: Read insect control labels T HaI QUES.
Life Skill: ~ Making decisions PESNTLOES
Entomology Skill:  Recognizing pesticide chemicals on labeis

’ Success Indicator: ~ Undersiznds information on pesticide fabel e
Supplies Needed: insecticides pencil soap and water '

Read the
Label, Mabel

-

P
~o T
h

W_M_«wu—m'/_’,w”‘%~%M_,ﬁiﬁ'?{!! : '“m__:'_:w——-w!i“ “!{..m:’m%m%—qm y e
e —— e e - ) ’

e et

o

Some decisions that we make have safety consider- ' BEEgII‘[ _
ation insecticides must be used according 10 th; '!abei. With your helper or a family member look around your
directions Without some use of chemical insecticides, home or 3 store for various chemicals

the loss of food. damage to clothing and destruction of
the places in which we live would all be greatly
increased Insecticides can help to control the insects
that transmit diseases to humans and

animals In making any decision,

used to control insects Read the
labels and decide what insects the
chemicals are being used to control
Then list the types of application and
safety information you found on the

we must consider the . Follow the ~ labels, "Be sure to wash your hands with
consequences of our actions In label V\{hen soap and water after you finish

this aCtEVity}/OU will explorg , appl'Y]'ng iook}ng al the containers

issues related to insecticide use to insecticides.

manage insects

”’%@ycrédiblc Insects all 1,900 species of termites are social

Fan

Insecticides Label Information

Application and.

trolled .
Product Name Insects Controtie afety Information

\1_‘\’J
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Taﬂ(ing It OVer o meme o o o 3862 Insect R

Share what happénad
o What makes an insect a pest?

e How many different kinds of insecticide didyo'u find? IILSﬁChCldC Labd Informahon

By law each insecticide Iabel must have the

1 S
Process what's fmportant following information.

o What are the advantages and disadvantages of using

=
L1
[N
=
o
=)
W
o
™
n
ot
chemical insecticides’? D. }érand name X ®
e What safety precautions must be taken when applying i Ommon fame Z
\ ST - (] Chemical name . 2
insecticides? : . &
S : direct] . ine [] Ingredients z
- Q \_J'\Jhly is t.[ lm7portant to follow directions when applying [} Uses of the pesticide ,‘?"
insecticides: "] Directions for use 2
A [} Safety information H
] 1 Signal words =
] Precautions &
{] Net contents =]
[} Environmental Protection Agency B
number 7
(] Establishment number of the company ?
[] Name and address of manufacturer or %
registrant o
, . . Z
Generalize to your life Insecticides Derived :
' er decide which type of =
° How can the cons;:m best W vp from Plants 3
insecticide to buy: _ _ z
Q). How can you decide when an insecticide is the best Nicotine . . . .....from tobacco plants c
choice? Azadiractin. ... from the neem tree T
: _ Pyrethrin ...... ....... .from chrysanthemum 2
A. Rotenone ... ........ from derris plant =
Sabadilla... . . . .......[rom lily plant 3
:
T
me insects 3
] are used to
! .control other
\ insects.

Apply what you learned

Q. How can you and your community make sure chemical
insecticides are safely used in your area?

A.

1. Go to your local library and find a reference
book about insect-transmitted diseases of
humans and of animals. Make a list of the
insects and the diseases they transmit.

2. Visit a local pest control firm Discuss how

the company controls pests and how pestici
cides
should be safely used ’ :

i ‘ ;



LDs, of NaCl to Gammarus spp-
By Eric Mitcheltree, Muncy High School, Bloomsburg, PA

Standard Statements: 4.5.10.B- Analyze health benefits and risks associated with integrated
pest management. -
"4.3.10.A- Describe environmental health issues.

Suggested Level: 9-12

Content Objectives: Students will be able to:
1. Describe the meaning of LD50. |
2. Graph and calculate the LD50 of salt on a fresh water amphipod.
3, Compare the salt to pesticides and pollutants.

'Assessment Strategies:

1. Correct production of graphs and labels
2. Post lab discussion ideas

Background: :

We live in a chemical society in which our students expose themselves and others to
chemicals on a daily basis. It is important for our students to understand the concept of LD50
when describing toxicity levels of chemicals like pesticides and pollutants. There are several
terms the student should understand the meaning of in this activity. First is the term pollutant. A
pollutant is any material in an amount which is harmful to the environment or human health.
Anything can be considered a pollutant if in high enough concentration. The second term is
 toxicity. This is the ability of a chemical to cause injury or death to a biological organism. The
last is LD50. Tt stands for lethal dose 50% and is the amount of chemical required to kill 50% of
an experimental population. The Environmental Protection Agency uses LD50’s when requiring

labels on pesticides. The LD50’s are reflected on the labels by the signal words caution, warning -

- and danger which represent increasing levels of toxicity. ‘

When performing this activity, the teacher may either allow students to pick their own
concentrations when making serial dilutions or the teacher may wish to assign concentrations to
ensure a wide spectrum of concentrations in the class.. '

" Learning Objectives: :
1) Learn how graph and calculate and LD30
2) Learn that any material can have an LD50 in the correct environment

Materials Needed: .

1. Garamarus sp. or similar fresh water organism 5. Petri plates

2. Saturated solution of salt water - 6. Hand lenses or dissection microscopes
3. Graph paper : 7. Graduated cylinders ‘

4, Deionized water : 8. Pipets

Timeline: 90 minutes (two class periods)



Procedure:.
Day One

1.
2.

3.
4,

Obtain four petri plates and label them as follows: Saturated, Control, A% and B%
Fill the petri plate labeled saturated with the saturated salt water solution provided by you
teacher. '

Fill the petri plate labeled control with the deionized water provided by you teacher.

Make a serial dilution of the saturated salt water in a graduated cylinder to any percentage
you and your partner would like and fill the petri plate labeled A% with it and record the
percent concentration below.

A% =

5.

Repeat step 4 using a different concentration and place the liquid in the peﬁ plate labeled
B%. :

B% = ,
6. 1n each petri plate, place 10 Gammarus sp. Observe the organisms in each plate and record

below and on the board the number of Gammarus sp. alive after 20 minutes.

Saturated % % Control
Day Two
1. Obtain class mortality data from the board and graph the data with concentration on the X-

2.

axis and number alive on the Y-axis of the graph.
From the graph determine the concentration in which 5 Gammarus sp. survived the 20~
minute exposure. This is the LDso for salt on this organism.

Post-Lab Analysis Questions

1.

2.

3.

List some chemicals in your home which would have an LDsg.
What are the three signal words on pesticide containers which indicate the pesticides LDso.
A pollutant is anything in a concentration high enough to be harmful to the environment or

human health. In this example, salt water would be considered a pollutant. In what
environment(s) would fresh water be a pollutant?

Related Web Sites:
hitp://paipm.cas.psu.edu
http://www.epa.gov
http://ash.xanthia.com/1d50.htm}






