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My introduction to PSE at the 1998 AAPCO meeting

“There are 50 states and 50 ways of doing things. But
you need not worry, in this business, we shamelessly
steal from one another”

M. Grodner, LSU
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The Importance of Good Certification Manuals

Chief and initial means of communicating
pesticide safety and use

“Introduction” to the state PSEP, or bigger yet,
Cooperative Extension (1st impressions!)

Basis for certification exams

Reflective of the industry/knowledge base in
the state

For many applicators, it’s the “only book on the
shelf”

Revenue generator

Reciprocity criterion?
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PSEP-IMI Resources Website

psep.ces.ncsu.edu (password protected)

@ psep.ces.ncsu.edu w O H »

North Carolina Stat.. B https://veww.youtub.. . WRS Main Menu 8 Welcome | Personn.. G GMAIL E‘; Dictionary.com | Fin... 8 NC Pesticide Safety.. @ Grammar Girl = Quu.. »

PSEP-IMI  Home T —

Welcome to the

PSEP-IMI Resources Website:

The Pesticide Safety Education Program Improvement and Modernization Initiative (PSEP-IMI) application
created to strengthen Land Grant University Pesticide Safety Education Programs (PSEP).

Request access »

Regional Compilers:

. » Tana Haugen-Brown (lead) and Dean
About the PSEP-IMI Resources Website s ey an
Iniversity of Minnesota

» Chrissy Kaminski (lead) and Mary Ann

Rose, Ph.D. (advising), Midwest

Ohio State University

Ed Crow (lead) and Kerry Richards, Ph.D.

(advising), Northeast

Pennsylvania State University

Demi Hoffstetter (lead) and Don Renchie,

Ph.D. (advising), South

Texas A&M University

The PSEP-IMI Resources Website is 2 national repository of Land Grant University pesticide safety education
resources created by pesticide safety educators or partners in affiliated programs at Land Grant Universities. A

major goal of the PSEP-IMI is to strengthen Pesticide Safety Education Programs by improving the quality.
consistency, and accessibility of applicator training materials and classes, as well as passing rates and scores on
certification tests. This website will help achieve this goal by expanding the availability of educational resources to
PSEPs throughout the US. The site is password-protected and accessible only to educators affiliated with
Pesticide Safety Education Programs at Land Grant Universities, User identity is verified before access is granted
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& Transporting Pesticides Safely/Transporte de Pesticidas de forma Segura Nebraska| Nevada| New Jersey| New York]
North Carolina| North Dakota| Ohio Oklahoma]
& Storing Pesticides Safely/Almacenamiento Seguro de Pesticidas Pennsylva"'a| South Carolina Tennessee| Texas|
= Utah | Virginia| Wisconsin
& Personal Protective Equipment (PPE)/Equipo de Proteccién Personal
— , Content Type
@ How Pesticides Enter Your Body/Cémo Entran los Pesticidas a tu Cuerpo ,
Form| Manuall Presentationl Storyl Videol
l . . . . . . - - = -
o Heat-Related liinesses: Symptoms, First Aid & Prevention/Enfermedades relacionadas con el Calor: Sintomas, Primeros External URL| Information Leaflet| Other|
Auxilios y Prevencion
= Categories
& Emergency First Aid for Pesticide Poisoning/Primeros Auxilios en caso de una Emergencia de Intoxicacién por Pesticidas
O Labeling
& Cleaning Pesticide-Contaminated Clothing/Lavado de Ropa Contaminada por Pesticidas O Laws and Regulation
- . . _ . o Pesticide Properties
@ Disposing of Pesticides and Pesticide Containers Safely/Cémo desechar de manera segura los pesti-cidas y los envases de O P
pesticidas O Human Health
0O PPE
& Protecting Pollinators/Protegiendo a los Polinizadores O Pesticides in the Environment
m Dealing With Pesticide Spills English version O Handling
O Application
“ Que Se Debe Hacer cuando hay Derrames de Pesticidas i
O Resistance
g Handling Pesticides Safely O Communication

O Pest Mgt Methods

O Pesticide Types
Keeping Yourself Safe during Pesticide Applications O Pest Types

ﬁ El Manejo Seguro de Pesticidas
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m Public Health Pest Management: Chapter 04 - Bed bugs O Pesticide Properties
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Public Health Pest Management: Chapter 06 - Fleas O Pesticides in the Environment
Public Health Pest Management: Chapter 07 - Mites and Ticks O Handling
O Application

m Public Health Pest Management: Chapter 10 - Spiders O Resistance

m Public Health Pest Management: Chapter 08 - Cockroaches O Communication
O Pest Mgt Methods

@ Public Health Pest Management: Chapter 09 - Flies O Pesiicide Types

@ Public Health Pest Management: Chapter 11 - Bees, Wasps, and Ants O Pest Types
O Applicator Categories

Public Health Pest Management: Chapter 12 - Rodents
@ 9 P O Target Audience

m Public Health Pest Management: Chapter 13 - Application Equipment and Calibration

, Keywords
Public Health Pest Management: Glossary
wood preservation 2 I Ornamentals 2 I

- wood preservation manual Certification 2 I Turfgrass 2 | wood treatment 2 I

— pest identification 1 I small grains 1 |
—é Herbicides: How Toxic Are They? Citrus Orchards 1 | pole remediation 1 |
- calibration 1 I Spanish 1 I calculations 1 |

& Vood Preservation: A Pesticide Applicator Certification Training Manual for Wood Treaters (Low-Resolution PDF) Stored grain 1 ||Cotton 1 |/dogs 1 |

excel worksheet 1 | | Juniper 1 | musk thistle 1 |
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lPhotos and Tables

We have provided this document in word format for ease of editing purposes. As you read through each
chapter, you’ll find the areas where each figure and table should be inserted labeled. All figures and tables
for chapter three can be found here: http://go.ncsu.edu/public-health-ch03. If you experience technical

difficulties accessing figures and images, please copy the web address and paste into Google Chrome
browser.
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Chapter 3: Mosquitoes

Original content compiled by: Michael Waldgovel and Eleanor Spicer
Learning Objectives:
After studying this chapter, you should be able to:

® Describe the stages in the life cycle of a mosquito

e Explain the need for water in mosquito reproduction

e Explain the behavior of each stage in the life cycle

e List the differences and similarities you will find with breeding sites

e List three commonly used mosquito surveillance options and explain the differ-
ences with each

Discuss arbovirus and how it affects public health

Explain arbovirus surveillance and all the factors this type of surveillance moni-
tors

Explain the role of sentinel birds in arbovirus detection

Discuss three different pesticide treatment options and the benefits of each
Discuss the differences between ULV and fogging

List two methods to reduce drift when making pesticide applications for mosquito
control

e o o

public-health-pest-management-c-_QpHhmSQ - Word

e Discuss your role in pollinator protection as a licensed pesticide applicator

e Explain timing of pesticide applications for mosquito control and why it is so im-
portant

e List two options for biological control of mosquitoes and explain both

Life Cycle & Behavior

Mosquitoes are both an annoyance and a potential health risk to humans and other ani-
mals. Their bothersome biting can diminish the quality of outdoor activities. As potential
carriers of disease organisms, they pose a risk both to people and domestic animals. Mos-
quito-borne diseases such as malaria and yellow fever. are no longer a health concern in
the U.S., but persist elsewhere in the world. Mosquitoes are linked to the more recent
transmission of West Nile virus in the U.S. They also can transmit parasites to domestic
animals, including potentially lethal heartworm to dogs.

Female mosquitoes bite humans and other animals to draw blood needed to produce eggs. @
Males do not feed on blood but live only on nectar and other plant juices. Females also
use nectar for metabolism and to power their flight.

Insert Figure 3.1
M ito life cycle ill ion. TI

q

by: Garo Goodrow, Artwork by Garo

Mosquitoes need water to breed, and have complete metamorphosis. Three of the four
stages of the mosquito’s life cycle — egg, larva, and pupa — must be completed in water,
with only the fourth, or adult, stage characterized as a flying insect. Most mosquitoes are
active between dusk and dawn, although some species will bite during the daytime. Mos-
quitoes that find breeding places in water-filled containers around homes tend to be active
during the day. Some species of mosquitoes can survive cold winter weather as adults by
entering into a hibernation-like state called diapause. Females do not feed or reproduce
during this time, instead they live off fat stored in their bodies. Mosquitoes in diapause
can overwinter for several months if they find warm places to stay, like storm drains, so
they do not freeze.
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A manual for Forest Pest Management in the SE
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A manual for Forest Pest Management in the SE

Overview

DC

Forest Pest Management
A Pesticide Applicator
Certification Manual

for Participating States
in the Southeast

- State-specific information provided

Dswle-spaciﬁc information not provided

Image credit: hitpsz//mapchartnet/usa html CC BY-SA 4.0

Manual Purpose

The purpose of this manual is to prepare pesticide applicators for the Forest Pest Control certification
examination in the states of Alabama, Arkansas, Louisiana, Mississippi, North Carolina, South Carolina, and
Tennessee. You will need to know and understand the information presented in this manual when applying
pesticides in a forested system. Although pest species and management practices may be similar to Christmas
tree production, this manual and the Forest Pest Control certification exams administered by the states
mentioned above do not include this crop. Instead, Christmas tree growers are considered private pesticide
applicators.

Manual Coordinators

Emily Mueller, Ph.D., and Wayne Buhler, Ph.D., Pesticide Safety Education Program, North
Carolina State University

Technical Authors

Colby Lambert, North Carolina Cooperative Extension—Harnett County Center
Kelly Oten, Ph.D., Department of Forestry and Environmental Resources, North Carolina State University

Contributing Authors

in alphabetical order

Kim Brown, Pesticide Safety Education Program, Louisiana State University AgCenter
Wayne Buhler, Ph.D., Pesticide Safety Education Program, North Carolina State University
Lois Connington, Pesticide Safety Education Program, Mississippi State University

Darrell Hensley, Ph.D., Extension Pesticide Safety and Education Program, University of Tennessee
Tamara Marcum, Extension Pesticide Safety and Education Program, University of Tennessee
Gene Merkl, Pesticide Safety Education Program, Mississippi State University

Katie Moore, Pesticide Safety Education Program, Clemson University

Emily Mueller, Ph.D., Pesticide Safety Education Program, North Carolina State University
Ples Spradley, Pesticide Safety Education Program, University of Arkansas

Sonja Thomas, Ph.D., Pesticide Safety Education Program, Auburn University

Editing and Design

Lois Connington, Pesticide Safety Education Program, Mississippi State University

Emily Mueller, Ph.D., Pesticide Safety Education Program, North Carolina State University
Wayne Buhler, Ph.D., Pesticide Safety Education Program, North Carolina State University
Jill Steffey, Technical Editor

Southern Pines Land and Timber LLC, Front Cover Image

We would like to thank the following people for their helpful inputs in reviewing the text
Becky Barlow, Ph.D., School of Forestry and Wildlife Sciences, Auburn University
Wayne K. Clatterbuck, Ph.0., Department of Forestry, Wildlife and Fisheries, University of Tennessee
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Chaptsr 1. Forests of the Southesstern U.S. and Their Mansgement

Chapter 1: Forests of the Southeastern U.S.
and Their Management

*Note: Important terms are shown in bold text and defined n the Glossary

LEARNING OBJECTIVES
By the end of this chapter, you should ba able to do the following:

o compare the differencas betwean natural and managed forest systems
o state the basic principles in forest integratad pest managameant

o understand pesticide usage and its importance in forest management
o cxplain the differenca between

o prmary and secondary pests

O non-natie end native species

O invasive and non-IVEsve Speces

dafine tree stand mprovement

Ist and describa four tree stand mprovement techniques

Forests provida many important benefits in the Southaastern U.S. They stabilize the
dimate, enrich the soil with nutrient recyding, sarve &s a naturzl storm water management
system, and provide recreation, wildlife habitat, timber, fiber products, and property value
enhancaments. Figure 1.1 & a visual representation of North America’s eastern decduous
forest ecosystem. This forest system spans north and south across 26 states from Florida
to southern Canada. From east to west, it extands from the Atlantic coastline as far west
as Texas and Minnesota.
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of overtopping trees. Unless these trees are relaased from shading, they wil struggle to
survive and likely de.

If chemical site preparation wes not parformed or was unsuccessful, woody relaase
{removel of undesirable woody spacies) should be performed within the initial two to five
years to control hasdwoods in pine stands. After this point, the compatitive mpact of
undesrable stems has a permanant nagative effect on pine growth and rotation length
{langth of time unti trees are harvested). Later release oparations should be implemented
in conjunction with thinning or anather TSI technique.

Exercise caution when releasing desirable hardwood trees in hardwood stands because
herbicide sprays can kill both desirable and undesirable hardwoods. Injection is the most
appropriate method for release n hardwood stands. Flashback (describad in Chapter Z) is
a possible cutcome of injected harbicidas, so usa caution in salecting and using herbicidas.

Crop Tree Release

Crop tree release s a spacific typa of releasa or &n intermediate stand management
strategy that singles out and releases traes with desired quaities, regardiess of their
spacing or location {Figure 1.4). This release requires the removal of undesired trees that
are in drect competition with crop trees. Crop tree relaase epplies a common practica of
“crown touching release™—removing or killing all trees with crowns that interfare with
crop trees. This management strategy is ikely to result in an unequel distribution of crop
trees throughout the stand.

With crop tree relaase, the landowner must inventory the property, determing the species
considerad to be crop trees, decide on the number of crop trees to be releesed per acre,
and choose the specific trees to be cut. To help make these decisions, Endowners will
often use the "free-to-grow” rating, which datermines the space naaded for each crop tree
to grow.

Figuro 14, W Fre-commarzil thnning i 3 s3ping stand of ongias!
NG (& Commandsl thinning in an okd pine stand (IMago crodes: W/
Bob Farmi, USDA Forest Servios, OC 8Y 3.0 US, Sngeosd ony. (6V
Dawe Fowall, USDA Forest Service, O BY 30 US, Bagwaeden
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A manual for Forest Pest Management in the SE

Summary

Good forest stand management practicas promote healthy crop traes that have anough
open space to grow, contain few damaged or diseased trees, are aasily accessible, and are
well-protected against fires. Implemanting sound forest past management strategies to
control common weed, insact, disease, and vertebrate pests describad in this manual will
optimize the wildlife habitat, aesthetics, recreation, or timbar production capabilities of a

well-managed forest.

Table 1.1. Summary of Timber Stand Improvement (TSI) Techniques

Method Description/Benefit Requirements
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Chapter 1: Forests of the Southesstern U.S. and Their Msnsgement

Review Questions for Chapter 1

1. __forest types mainly consist of broadleaved tree spacies that
produce & fruit or nut and often go dormant during the winter.

A Coniferous
B. Hardwood
C. Softwood

2 __ forest types mainly consist of conifers or trees with needle-ike

E:ves that produce seads n cones.

A Osk
B. Hardweed
C. Softwood

3 ___ contain trees of different ages, types, and compesition and are

often mare resilient to pests and dseasa because of such diversity.

A Natwal forests
B. Managad forests

C. Nurserizs

& _ _typicallyconsist of trees of similar age, specias, and
spacing. Bacause of this uniformity, they ere prana to past outbreaks, alowing
insect pests and plant dseases to move quickly from one tree to the next.

A Natwsal forests

B. Managad forests
C. Hardwood forests

()

. Which tmber stand mprovement method requires the removal of non-crop trees in
direct competition with desired trees?

A Crop tree relaase
B. Pre-commercial thinning
C. Prescribed burning

_—  ____ sthemost eppeopriate herbicide applcation method for
release in herdwood stands.

A Foliar spray
B. Injection
C. Fumigation




Collaboration Teams — EPA/MSU meetings grant

A) Home < Lineup Y4 Pings d Hey! © Activity  (© My Stuff Q Find
updates here,_in this write-up on the Basecamp product blog. We hope you find them useful. And there's more
coming soon! Until next time, thanks again for using Basecamp. -Jason Fried, Basecamp CEO

(N'PSEC

National Pesticide Safety Education Center

Add another project or team

Pinned & recent below - View all in a list - Press anytime to jump

Climate, IPM, Invasive Sp. TEAM TEAM TEAM
Initiative Collaboration Leadership DelTO2020 EPA Meetings
Team Implementation Grant
TEAM  Ha | TEAM TEAM
IPM-Pesticide Safety NPSEC Admin Work Pacific Islands Collaboration Paraquat Collaboration Team
Education Coll... Staff meeting agendas and action items Team
A national collaboration team to are part of this team Includes Invasive Species Team
Pesticide Environmental TEAM TEAM Wayne's Working Space
Stewardship... Pollinator Collaboration Respirator Collaboration

Team Team




International IPM Symposium, March 2022
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The IPM-Pesticide Safety Education Collaboration Team is a
networking group composed of 36 people. Its mission is to identify and address
educational needs and issues where IPM and Pesticide Safety education
and outreach overlap.

The IPM PSE CT is supported by US EPA cooperative agreement X8-83927401 with Michigan State University
titled ‘Engaging All Stakeholders’ for pesticide applicator certification, the Worker Protection Standard
and pesticide safety education. The Migrant Clinicians Network (MCN) and the
National Pesticide Safety Education Center (NPSEC) are sub-contractors under
Michigan State University for the cooperative agreement.




IPM Pesticide Environmental Stewardship

Project Team (Basecamp)
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Message Board To-dos

April 4th meeting a Mailing Addresses
Hi, Team, This is your friendly reminder

IR-4 Virtual Crop Tour Series Invitation:
Hops

IPM/PSEP webinar from Cornell
Pesticides: Part of the IPM Toolbox March

March 21 Meeting o
Hello everyone! | got so carried away

March 7th meeting ()
Hi, Team, The 10th International IPM

MM Hello everyone, -

Campfire Schedule

11 B g % A
ﬁ Joehan Ly Srm g Subscribe to events in Google Cal, iCal, or

Set important dates on a shared schedule.
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Automatic Check-ins

Create recurring questions so you don't
have to pester your team about what's
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