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Understanding Pesticides
Brooke Edmunds, PhD
brooke.edmunds@oregonstate.edu

Helpful references
• Chapter 19 in Sustainable Gardening
• National Pesticide Information Center
(http://npic.orst.edu)
• Purdue University publication
• What gardeners should know about pesticides
(#PPP‐109)
• https://mdc.itap.purdue.edu/item.asp?Item_Number=PPP‐
109#.VrkXd8d2REc

Pest Management & Master Gardeners
• Provide research‐based & objective information
• Promote Integrated Pest Management
• Give clients all available options
• Use approved sources when making recommendations

My background:
• Trained as plant pathologist
• M.S. in landscape plant diseases (ISU)
• Ph.D. in vegetable diseases (NCSU)
• Work in plant diagnostic clinics
• Iowa, N. Carolina, Colorado, Oregon
• Homeowner & commercial samples
• Teach pesticide safety to gardeners & commercial
applicators

Why is it important to understand pesticides?
• Many people use pesticides
• Many people also incorrectly use those pesticides
• Misused
• Overused
• Used at an inappropriate time
• Incorrectly stored
• Incorrectly disposed
As Master Gardeners:
You have an opportunity to interact & correct misuse while
also guiding to least toxic options

Quick Review: Basic principles of
Integrated Pest Management
1.
2.
3.
4.
5.

Monitor
Identify pests
Establish your tolerance level
Develop a management strategy
Evaluate your results
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• Foster and celebrate diversity in your yard
• Plants, Insects, Birds

What’s in the
IPM Toolbox?

• Right plant, right place
• Choose and install plants wisely
• Vigorous, healthy plants
• Wide planting holes, loose backfill

• Use physical & cultural management first
• Handpicking, row covers, traps, etc.

• Wise pesticide use as last resort
Photo: CC BY‐NC‐ND 2.0 https://flic.kr/p/2VDTsW

What IS a pesticide?
• Legally defined
• A pesticide is any substance or mixture of substances intended to
prevent, destroy, repel or mitigate a pest.

Pesticide types
•Herbicide=controls plants
•Fungicide=controls fungi
•Insecticide= controls insects
•Rodenticide = controls ?
•Miticide = controls ?
•Molluscicides = controls ?
Photos: https://upload.wikimedia.org/wikipedia/commons/thumb/2/20/Acyrthosiphon_pisum_%28pea_aphid%29‐PLoS.jpg/440px‐Acyrthosiphon_pisum_%28pea_aphid%29‐PLoS.jpg
https://upload.wikimedia.org/wikipedia/commons/4/4f/DandelionFlower.jpg https://upload.wikimedia.org/wikipedia/commons/2/23/Black_spot.jpg

How do I know if a product is a pesticide?

What pesticides does YOUR household use?

Will have a ‘label’ & an EPA
registration number on the
container

https://www.epa.gov/sites/production/files/styles/medium/public/2015‐03/readthelabel5crop.jpg

https://pixabay.com/static/uploads/photo/2012/11/13/06/33/home‐65836_960_720.jpg
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What is not a pesticide?
• Toothpaste, mouthwash
(regulated by FDA)
• Fertilizers (except for weed and
feed products)
• Compost tea
• Beneficial insects that eat insect
pests
• Ladybugs, Lacewings, Preying
Mantis, etc.
• Parasitoid wasps
• Nematodes

Biopesticides
• Includes ‘microbial pesticides’
• Very targeted control
• Example 1: Bt Bacillus thuringiensis kurstaki
• Controls many leaf/bud‐feeding caterpillars
• Non‐toxic to other species
• Example 2: Bacillus thuringiensis israelensis
• Controls mosquitos & fungus gnats

Environmental Protection Agency (EPA)
• Regulates pesticide use at federal level
• Scientific, legal and administrative process
• Requires data on potential hazards to humans, pets, wildlife
• Works with state pollinator protection plans
• https://www.epa.gov/pesticide‐registration
Why not the USDA?
• Potential conflict of interest

Minimum Risk Pesticides (25b)
• Do not have an EPA Registration Number or go through
the same review process
• Are deemed ‘demonstrably safe’
• A complete list of Minimum Risk Pesticides can be viewed at:
https://www.epa.gov/minimum‐risk‐pesticides/inert‐ingredients‐approved‐use‐
minimum‐risk‐pesticide‐products

Citronella
Castor oil
Cinnamon oil
Clove oil
Dried Blood
Mint oil

White pepper
Egg whites and egg solids
Citric acid
Rosemary oil
Thyme oil
Corn gluten meal

https://images.homedepot‐static.com/productImages/39ba748c‐eb58‐4f97‐9fde‐ae489dd56138/svn/monterey‐plant‐garden‐insect‐control‐lg6332‐64_1000.jpg

Organic pesticides
• All ingredients meet USDA’s National Organic Program requirements
• Certification program for inputs
• Sometimes: OMRI logo on container
• Not all are on OMRI list
• Still meet EPA pesticide req’s

Pesticide safety topics we’ll cover today:
•Reading a pesticide label
•Pesticide toxicity & recognizing poisoning
•Formulations
•Safe application
•Storage how‐to’s
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Pesticide Labels = A LOT of Information
• Brand name

• Environmental hazards

• Product/Trade name

• Physical & chemical hazards

• Chemical name

• Signal words and symbols

• Ingredient statement

• Statement of practical treatment

• Type of formulation

• Directions for use

• Net contents

• Preharvest interval

• Name and address of manufacturer

• Restricted entry interval

• Registration number

• Storage & disposal directions

• Establishment number

• Misuse statement

• Precautionary statements

The format of pesticide labels is not standard!
http://www.epa.gov/opp00001/label/

Carefully read the label prior to use
• The label is the law
• Make sure you understand the proper application
methods
• Be familiar with the safety information
• Wear the proper personal protective equipment
• Locate the first aid section
• Know what to expect & how poisoning symptoms
may be treated

Note on Pesticide Marketing
• Never choose or recommend products based on brand or trade
names alone. Read the active ingredients on the label.
• Several names appear on pesticide labels:
• Brand name (e.g., SevinTM, RoundupTM)
• Common chemical name (e.g., carbaryl)

• Different manufacturers may market the same active ingredient
under different brand names.

• Put in picture of two different products with same ai
• And put in pics with same looking product but two different ai’s
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Label Reading Activity

Instructions: Label Reading Activity
1. Form small groups
2. Use the provided pesticide labels to fill out the chart
• Each label is numbered in the corner

3. Take turns so each group member gets a chance to read the label
4. When the group is finished with a label‐exchange for another
We’ll discuss our findings as a group

From: What Gardeners Need to Know About Pesticides
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Pesticide toxicity & recognizing poisoning

Four ways pesticides can enter the body

https://flic.kr/p/qbdcmN
https://www2.health.vic.gov.au/~/media/health/images/featureimage/pesticide_exposure.png?h=280&w=561&hash=22D6CF2DC5DC5C3EF1EF58509967574CDAA23B18&la=en

Common Symptoms of Acute Pesticide Poisoning
Mild or early symptoms:

Risk of Pesticide Poisoning = Toxicity x Exposure

Fatigue
Headache
Dizziness
Blurred vision
Excessive sweating
Excessive salivation
Nausea and vomiting
Stomach cramps
Diarrhea
Tingling or numbness

What to do if you suspect pesticide poisoning

Risk of Pesticide Poisoning = Toxicity x Exposure

6

3/23/2020

Look for the
SIGNAL WORD
on the package
and label

How do I know which pesticide is the least toxic?

https://blogs.extension.org/mastergardener/files/2010/07/2‐Signal‐Word‐Scale_small‐med‐hoffman.jpg

Signal Words are based on acute toxicity
Caution*
(Cat. IV)

Caution
(Cat. III)

Warning
(Cat. II)

Danger
Danger –
Poison
(Cat. I)

Oral LD50

> 5000 mg/kg 500-5000
mg/kg

50-500 mg/kg < 50 mg/kg

Inhalation
LD50

> 20 mg/l

0.2-2 mg/l

2-20 mg/l

> 5000 mg/kg 2000-5000
200-2000
Dermal
mg/kg
mg/kg
LD50
Reverses in 7 More than 7
Eye Effects No Irritation

Skin Effects Mild Irritation

Days

Days

Moderate
Irritation

Severe
Irritation

• Acute toxicity – damage resulting from a one‐
time or limited exposure.
• Chronic toxicity – damage resulting from long‐
term (repeated) exposure.

< 0.2 mg/l
< 200 mg/kg
Corrosive
Corrosive

Toxicity
• Acute toxicity – damage resulting from a one‐time or
limited exposure.
• Chronic toxicity – damage resulting from long‐term
(repeated) exposure.
•
•
•
•
•
•
•

Toxicity

Cancer
Birth defects
Tumor growth
Liver damage, jaundice, fibrosis, cirrhosis
Reduces sperm count; miscarriage
Nerve damage
Development of allergies to pesticides or chemicals in
pesticide formulations

How is toxicity determined?
• Acute toxicity is usually determined by animal testing in
a dose‐response study.
• LD50 = “lethal dose fifty”
• Dose that killed half of the test animals
• Basis for Signal Words on pesticide labels
• Expressed in milligrams of substance per kilogram
of body weight (mg/kg)
• The smaller this number, the more poisonous the
pesticide.
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LD50
Demonstration

Source: https://edis.ifas.ufl.edu/pdffiles/PI/PI17000.pdf

Photo: https://upload.wikimedia.org/wikipedia/commons/thumb/e/e5/Plain‐M%26Ms‐Pile.jpg/1013px‐Plain‐M%26Ms‐Pile.jpg

Quick Quiz:
True
False
The signal words ‘DANGER’, ‘CAUTION’ and ‘WARNING’ refer to a
pesticide’s potential hazards to human health
True
False
The signal words ‘DANGER’, ‘CAUTION’ and ‘WARNING’ refer to a
pesticide’s potential hazards to environmental health

https://blogs.extension.org/mastergardener/files/2010/07/2‐Signal‐Word‐Scale_small‐med‐hoffman.jpg

How to avoid exposure
when using pesticides?

Risk of Pesticide Poisoning = Toxicity x Exposure

http://www.jfcmonro.co.uk/asps/resources/big/1201‐1.jpg
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Protect the routes of exposure

How to avoid exposure when using?
• Follow the label directions
• Wear recommended personal protective equipment (PPE)
• Minimum:
•
•
•
•
•

Long pants
Long sleeves
Unlined gloves
Socks
Closed toe shoes

Add additional as required:
• Safety glasses/goggles
• Coveralls
• Respirator

https://www2.health.vic.gov.au/~/media/health/images/featureimage/pesticide_exposure.png?h=280&w=561&hash=22D6CF2DC5DC5C3EF1EF58509967574CDAA23B18&la=en

http://extensionpublications.unl.edu/assets/html/g758/build/graphics/g758‐1a.JPG

Measuring out an herbicide‐what’s wrong here?

http://workplaceassessmentgroup.com/wp‐content/gallery/workplacesafetyissues/greenhousework.jpg

Risk of Pesticide Poisoning = Toxicity x Exposure

Formulations & application methods
Formulation = Active ingredient + Inert ingredient

High toxicity X good exposure management = Low risk
Low toxicity X poor exposure management = High risk
http://npic.orst.edu/images/reglabelbnr.jpg

Zero exposure = zero risk
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http://ucanr.edu/blogs/ucipmurbanpests/blogfiles/22163_original.jpg

Bait (pesticide plus attractant)

Concentrates: Hose‐end & Compression Sprayers

Copyright 2006, Oregon State University, all rights reserved.

Hose‐end Sprayers
• Proportioners that mix a concentrated pesticide with water
and emit a spray of diluted pesticide.

Lid
Container

(Siphon Tube
Inside Container)

Copyright 2006, Oregon State University, all rights reserved.

Hose‐end sprayer

Compression Sprayers

• Place anti‐siphon device between sprayer and water source to
prevent back siphoning of pesticides into your water system.

• Requires extra precautions
due to:
• Breezes
• Splashing
• Pesticides in concentrated
forms

Antibackflow
device

• Require regular pumping for
effective spray application.

Hand‐held
Compression Sprayer
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Safe pesticide application?

Safe pesticide application?

http://www.mantisplantprotection.com/wp‐content/uploads/2017/04/shutterstock_407294827.jpg

https://s‐media‐cache‐ak0.pinimg.com/originals/a9/6b/83/a96b83924b45684767c25d5587abc7a7.jpg

http://photos.demandstudios.com/getty/article/129/187/78454029_XS.jpg

http://www.hozelock.com/wp‐content/uploads/2015/09/4807‐lifestyle.jpg

Safe pesticide application?

Safe pesticide
application?

Remove gloves & other PPE with care

Cleaning Up & Storage
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Pesticide Storage
• Keep pesticides in original containers!
• Store in leak‐proof containers.

From: What Gardeners Need to Know About Pesticides

Pesticide Storage
• Store out of reach of children and pets.
• Never store near food, feed or medicines.
• Avoid temperature extremes and moisture.

What’s wrong with this picture?

Pesticide Storage
What’s wrong with this picture?

What’s wrong with this picture?

https://blogs.extension.org/mastergardener/2010/07/26/how‐pennsylvania‐is‐using‐master‐gardeners‐to‐spread‐our‐pesticide‐safety‐messages/
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Disposal of Pesticides & Containers
DEQ website (listed by county):
http://www.oregon.gov/deq/Hazards‐and‐Cleanup/hw/Pages/HHW‐by‐County.aspx

Disposal of Pesticides & Containers
• DEQ website (listed by county)
• Look for Household Hazardous Waste events
• May charge a small fee

https://www.denvergov.org/content/dam/denvergov/Portals/709/images/HHW%20group%20pic_2012_small.jpg

https://www.denvergov.org/content/dam/denvergov/Portals/709/images/HHW%20group%20pic_2012_small.jpg

npic.orst.edu

Helpful resources to help you answer
questions as an OSU Master Gardener

NPIC webinar for Master Gardeners

npic.orst.edu/webinars
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OSU Extension
Publications

OSU Extension
Publications
catalog.extension.oregonstate.edu

catalog.extension.oregonstate.edu

https://catalog.extension.oregonstate.edu/pnw591

https://catalog.extension.oregonstate.edu/em9132

Other Extension
publications

https://mdc.itap.purdue.edu
Search for PPP‐109

https://youtu.be/l2NZKLWSSIk

Safe spraying
• Follow label directions
• Wear proper PPE
• Protect “non‐target” plants and insects

Utilize the
IPM Toolbox!

• Reduce drift

• Protect bees & pollinators
• Avoid spraying during bloom
• Spray when bees are not active (late evening or very early morning)

Photo: CC BY‐NC‐ND 2.0 https://flic.kr/p/2VDTsW

https://upload.wikimedia.org/wikipedia/commons/1/1d/European_honey_bee_extracts_nectar.jpg
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Last tips for helping clients with their
pesticide questions
• Help clients read and understand the label
• Don’t calculate application rates

• Provide more information or resources if needed
(NPIC, OSU Extension resources, etc.)
• Provide objective, research based answers
Read & Follow
the Label!

From: What Gardeners Need to Know About Pesticides
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