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Chapter One

Introduction

Characterization of the Home Gardener

Gardening is tremendously popular in the United States for numerous reasons.
While many home gardeners enjoy gardening to improve the aesthetic vilee of
living space, other motives for gardening include the desire to grow edible foods, t
promote environmental integrity, or simply as a leisure time activity. Wsrio
organizations such as the National Gardening Association and other privatg intere
groups conduct market surveys to evaluate and characterize home gardemenalyGe
this information is only available to those willing or able to pay a sizeabltyyee.
This indicates the information is developed for the retail market, and less for the
academic community at large. Summaries of the information, however, aévaih
the Internet. In 2007, the National Gardening Association estimated thaif71%
households in the United States, comprising about 82 million households, participated in

some form of gardening that year (National Gardening Association, 2008).

Home gardeners can be categorized by their attitudes and beliefs on pest
management. A 2005 Environmental Lawn and Garden Survey identified four basic types
of gardener with regard to their perspectives on pest management (Butterfield, T2@05)
largest group identified, labeled Conventional Gardeners (39%), were descrisstsas
of both synthetic fertilizers and conventional chemical control products. Conventional

gardeners were followed closely by Hybrid Gardeners (35%), and used bothisynthe



and all-natural fertilizers and pest control products and methods. Organic Gar@éagr
who only made use of all-natural products comprised the smallest group. Gardeners
classified as Do-nothing Gardeners (13%) did not use any pest contra tadectilizer,
and a small percentage of gardeners were classified as Don’t Know (8%) dakese
reflect that the majority of gardeners are potentially using a widetyaf pest control
tools and strategies, including the use of both synthetic and all-natural meeess of

control.

A prominent pest management approach in the agricultural sector that is
becoming more widely emphasized among home gardeners is integrated pest
management (IPM). The goal of an IPM strategy is management of pasteptable
levels rather than eradication. This is accomplished through an understanding of the
factors that impact plants in the garden, and employing least-toxic solutions for
management of pest problems. IPM can include the use of chemical pesticetes
alternatives are unavailable or when other methods are not feasible (Madtraski
2003). With the variety of pest management options available to home gardeners,
anecdotal information suggests home gardeners will often choose a simliel@esti
solution rather than utilizing IPM approaches. When home gardeners choose to use a
pesticide, there is also concern that safe use practices may not be imptéme
Considerable research has been conducted to characterize public reaction to pests,
especially insects (Baldwigt al. 2008; Kellert, 1993); however, as with implementation
projects very little work has been conducted to examine how home gardenersaontrol

manage pests. According to the University of Maryland Home and Garden Intormat



Center (UMHGIC), which maintains records of interactions with clienteig not

uncommon for callers to the UMHGIC hotline to report having used a pesticide without
proper diagnosis of the pest situation, or in a manner inconsistent with label dérective
recommended practices (Traunfeld, 2008). In many cases, the general pubdic show
apprehension or aversion to insects that do not possess an inherent positive aesthetic or
practical valued.g., butterflies and bees) (Kellert, 1993). In addition to a fear of insects,
gardeners may not have an adequate knowledge base on insects which mayoagect pr

management of pest problems (Barreival. 1983).

The U.S. Environmental Protection Agency (EPA) Pesticide Program Dialogue
Committee (PPDC) Consumer Labeling Work Group (PPDC-CLWG) has i@ehtifi
consumers’ general failure to read and follow the pesticide label as amprfiMible &
Spagnoli, 2006). The PPDC-CLWG recommended that providing background on the
reasoning behind certain label statements would likely increase consuamepdiance
with label directions. Aside from a general failure to read pesticide |abedsshopet al.
(1992) recognized that home gardeners commonly use rules of thumb, or heuristics
regarding decisions made about pest control options, potentially resulting in overly

simplified pest management decisions.

Education for home gardeners
The previously discussed studies as well as anecdotal information suggest tha
home gardeners need additional and/or redesigned educational materials togeelp sha

their pest management decisions. Across the U.S., various approaches to promoting



education for home gardeners about IPM and safe pesticide use have been iredlement
but rarely has the impact of these approaches been studied or reported.e®nly a f
instances in the peer-reviewed literature address implementation afaditexach to

homeowners or home gardeners.

One project involved direct outreach to women who were pregnant or had small
children and visited health clinics. The women were provided an educational brochure
along with a brief message about pesticide safety. These authors conkhtdbd tse of
such brochures reinforced by a verbal educational message in the cliniogl\watt
effective in increasing knowledge about pesticides and alternatives tadeegse

(Sklanskyet al. 2003).

In an urban IPM program developed for home gardeners in the state ofiMdaryla
a series of pilot programs were developed to teach homeowners various eliedtra
such as how to identify pest problems, as well as proper use of pesticides and non-
chemical alternatives (Rajotteal. 1987). After participating in the program,
homeowners were surveyed to determine differences between those who débpted |
strategies following the program and those who had not. The researchers found the
majority of the education program participants had retained knowledge of and mgre us
IPM practices in their yard or garden. The IPM users were more satisfrethe IPM
program, more likely to use general books and Extension services for information, and

used monitoring strategies more than non-users. The non-users of IPM wer&ketpr



to employ professional lawn care services, and more non-users used pestitsdeslabe

important information sources.

A mass media campaign conducted in Seattle, Washington between 1997 and
2000 created a character, Bert the Salmon, to influence people to reducdeastoon
lawns and gardens (Reilly, 2001). The message of the campaign was, “When it@omes
your lawn, act naturally.” Bert the Salmon was featured in television and radio, at
promotional events, educational events, and in distributed informational materials to
support the case. This project did evaluate the impact of the outreach. After icunfyea
media advertising, it was concluded the campaign resulted in about a 13% intrease i
homeowners who left grass clippings on the lawn (a practice recommended through the
campaign), and about the same increase in the reduction of pesticide applicatiorsto la
This success story did not come without considerable cost, as project estimttes

four year campaign totaled well over $1,000,000.

Another logical and less costly approach to improve home gardener knowledge
about IPM principles and safe use of pesticides has involved outreach througrsretai
that sell pesticides. A 2007 informal survey of members of the American Asso@at
Pesticide Safety Education (AAPSE) showed that, while several statesaemented
such projects, working with retailers and developing sustainable outreachgphgsct
been difficult due to a variety of reasons (Matheny & Brown, 2007). Factdrisabha
proven difficult to resolve include high rates of retail worker turnover, inctledessre to

promote a sale versus spending time educating clientele, and inconsistency in how



information is provided to the consumer. AAPSE members reported no attempts to
evaluate the success of retailer-facilitated educational campaigisséssing improved

practices adopted by clientele.

A project initiated by University of lllinois Extension in 2001 involved the
creation of training sessions for retail employees in lllinois on aspeli$/oand
pesticide safety (Czaparal. 2004). These investigators concluded that the stores were
generally open to offering educational programming, but problems such a®toesrts
and the inability to maintain trained staff undermined the potential eféeess of the

project.

In at least one case, market research has been paired with educatreaahout
implemented through retail outlets (Griestabpl. 1990). In Sacramento California,
“shelf talker” postcards were made available to consumers in retailsoadieertising
free educational outreach materials from the University of Califoitfed t“Using
Pesticides Safely in the Home and Yard.” After mailing in the postcard, themens
was then mailed a 16-page informational packet. Consumers were sent either the 1979
publication or a revised 1987 version of the same title. An evaluation was then sent to the
consumers asking them about attitudes, opinions and behaviors concerning pesticides as
well as general preferences and attitudes toward the publication itself. Arantpor
conclusion of this study was that although educators strive to communicatestafele

use, many consumers show a strong interest in knowing more about specific techniques



used in pest control. This indicates a need for more advanced educational outreach in

addition to the basics.

The material an educator would like to convey is not always the information that
IS most important to the home gardener (Griegt@b. 1990). Educational materials are
not always developed with a clear understanding of the values and needs of the targe
audience. Educators must understand what home gardeners want to know, what they
value, and what they need to know (Kelley & Wehry, 2006). Educators must also
consider the best ways to reach out to a broad general audience of people who may be
actively seeking information, as well as those who are not, but who might find the

information useful (Pounds, 1985).

In a community-oriented approach to transfer IPM knowledge to suburban
homeowners, Feat al. (1983) surveyed homeowners in a Michigan town to determine
how to best implement an IPM outreach program. This program was developed through
joint efforts between Michigan State University project staff and input thentocal
community. The researchers believed incorporating the community’s needs iaesl des
would maximize the transfer and adoption of IPM knowledge by homeowners. Survey
respondents reacted favorably to IPM and indicated they preferred itceredermation
about pest management through manuals and demonstration yards. ProjectPEST was
ultimately designed to provide information based on these findings. This study was

limited to effective program development and did not measure program impact.



Information on pest management targeted toward the home gardener audience is
available from a variety of sources ranging from formal institutions ascCooperative
Extension to informal methods of information delivery or exchange such as friends and
neighbors or garden clubs. Outreach may include promoting awareness of IPM,
answering home gardener questions, and providing further means for assistaimce wi
the gardening realm. Traditional formats include written materials subbaks,
newspapers or magazines. Hands-on demonstrations and slide programs may be
implemented at garden clubs, libraries, plant clinics, and other outreach venuesntn re
years, websites as well as home gardening programs delivered through radio and
television media have become increasingly prevalent. These websites amangrogry
based on the source of the information, the intended target audience, and, sometimes, the
source of funding. Evaluation of the effectiveness of websites and tetewisiadio

programming has not been published.

Cooperative Extension, and specifically Master Gardeners, represemelvo
established infrastructures that can be employed to reach out to the gardenin
community. While each state makes different use of Master Gardenerstavho a
volunteers, they all serve as sources of information on gardening and pegemanga
exclusively directed toward home gardeners. The Master Gardenearraggruits
motivated gardeners interested in utilizing their interest in gardanicghe environment
to help home gardeners in their local community make environmentally sound gardening
decisions. Every state in the U.S. has a Master Gardener Program, guidectayes’

Cooperative Extension to provide educational outreach to the public. In 1972, David



Gibby, a County agent in Washington State, trained volunteers to help Extension staff
meet the demands the public communicated for gardening information. Other states
facing similar public demands also began Master Gardener programs gvicZ0e5).
Today, Master Gardeners are trained volunteers who interface with home gaatene
various matters related to all aspects of gardening. McAleer (200%ifiek three

reasons why Master Gardener programs have become so popular in the United States
First, interest in gardening grew with the suburbs, and Master Gardegeaps serve

to meet this growing demand from avid gardeners. Second, these programsntegpre
local focus, where more specific needs can be addressed. Last, sinaeGaademer
programs are part of Cooperative Extension, there is a higher standard fgr, qualit
science-based information conveyed to home gardeners via Master GardenéosthBue
nature of the venues Master Gardeners serve, they have the ability to reaath a br
audience. This audience includes gardeners who are very familiar with [Gastemers

as well as gardeners who may not have had any previous interaction withea Mast
Gardener. However, currently Master Gardeners do not routinely have eonsist

materials written for the home gardener audience which they can offeirtoligrele.

In 2002, The Alliance for the Chesapeake Bay began an outreach project to
promote the use of least toxic, most effective pest control methods such aslliBNcEA
for the Chesapeake Bay, 2003). They aimed to do this by providing outreach through
retailers and through Master Gardeners. Promotional materialplaees in retail
stores, and employees were educated about IPM through in-store presentatiass. |

concluded that the retailer outreach was successful as measured througle ihsades



of products considered less toxic (Alliance for the Chesapeake Bay, 2003; Canadian
Centre for Pollution Prevention, 2004; Jermyn, 2005). Unfortunately, the resealichers
not solidify a relationship with Cooperative Extension and Master Gardenersoprior
implementing the study. By failing to do this, half of their outreach programieggated

before the idea could be thoroughly examined.

A dual state study in Indiana and lllinois investigated whether an educational
program for Master Gardeners would be an effective means to minimizedrtseate
and increase adoption of biological control techniques against garden pestss{8adof
2004). Along with the educational program, the participating Master Gardeeess
provided with tools for conducting research and asked to carry out small-sichds $h
their gardens during the growing season. These researchers concludednbegase in
the use of biological control was more likely among those participants who cedduct
research and also reduced pesticide use following workshops. This study provides
evidence that educational programs can impact the behavior of Master Gardeners
however, it did not examine the impacts of knowledge transfer from the Master Gardener

to the home gardener.

Limited data indicate that Master Gardeners do not transfer as maanatibn
about best practices such as integrated pest management (IPM) as they could. A 2007
University of Maryland Master Gardener report indicated that only 28% oftiegpor

home gardeners learned how to reduce the use of pesticides by “very muchjood“a

10



deal” (Traunfeld & Hessey, 2007). This finding reflects a need for improvedtezhala

materials for Master Gardeners to use in their outreach.

Study Rationale

Educational outreach directed toward home gardeners has been attempted through
various approaches over time. As evidenced above, most educational outreach projects
conducted to date have been pure implementation projects. Since most outreaciy targeti
home gardeners has not been evaluated for efficacy, a great dealirsksiniivn about
how home gardeners make decisions about gardening and pest management. Reports and
anecdotal accounts of overuse and/or misuse of pesticides by home gardereges indic
gardeners are missing opportunities to implement IPM in their own yardd@mgar
would be desirable to develop methods that would promote the use of more

environmentally friendly pest management decisions and practices in hateaayat

Promoting environmentally friendly behaviors in home gardeners begins with
providing the best quality educational information on IPM and pesticide sateto
this, educators must understand the factors that impact use of educational resources
perceptions and attitudes about the environment, pesticides and pest manage®nt tacti
and factors that may motivate or limit the adoption of IPM and safe pesti@ds/us
home gardeners. Understanding these factors, educators can better tezgehaat
improve the chances of adoption and implementation of environmentally friendly

decisions and behaviors in home gardeners.

11



This study was designed to identify the potential motivating factorethsisv
barriers to the adoption of preferred pest management practices such as I€deand
pesticide use. This includes identifying home gardeners’ preferred sofiedscational
information, factors associated with information acquisition, specificegiiesg used in
the yard or garden, and environmental and/or human health entities the home gardener is
compelled to protect. The study was designed to be facilitated through the Maste
Gardener program which possesses an established infrastructure foriotdreame
gardeners. Through incorporating structured presentations by Masten&ardke
study was also able to investigate transfer of knowledge from Master Garttieheme
gardeners. The study design also addressed behavioral changes in home gaeekiners’

management decisions and practices over time.

There were three overall objectives in the study: 1.) Charaeteoine gardeners’
values, knowledge, and attitudes toward pest management, including IPM. 2.yldentif
the factors involved in home gardener acquisition of pest management information. 3.)

Assess actual changes in pest management practices and beliefs lgalaeners.

12



Chapter Two

Materials and Methods

Project Overview

The overall goal of the study was to gain an understanding of home gardeners’
values, knowledge, and attitudes toward pest management; identify the factorsdnvolve
in home gardener acquisition of pest management information; and assesshaciges c
in pest management practices. A series of three survey instruments and onereducat
outreach component were developed. The outreach component comprised a PowerPoint

set addressing both IPM and pesticide safety.

Home gardeners in Maryland, Delaware, and West Virginia were the targe
audience for this project. To take advantage of existing successful inétastrin the
three states, the project was designed to be facilitated by Masten&artieoughout
the region. Their role included soliciting participants, delivering the outreacharmnt,

and facilitating administration of the survey instruments.

The first survey was aimed at characterizing home gardeners’ paferen
sources of gardening information, environmental concerns, and attitudes and beliefs
about IPM tactics and pesticides in general. This survey was distributecht®
gardeners visiting Master Gardener venues from spring through fall of 266& H
gardeners who took this survey were also recruited to participate in the thirg @e®e

below).

13



The second survey was designed to assess knowledge gain following the
PowerPoint presentation on IPM and pesticide safety. This survey was cdnolusiiée
following the presentation at various Master Gardener venues. Home gandboers
attended the presentation and took this survey were also recruited to pariictpate

third survey (see below).

The third survey was developed to assess changes in behavior with regard to pest

management and pesticide handling practices. This survey was conducted through e-

mail, the U.S. Postal Service, and a secure website.

Approach and Preparation

To achieve a greater understanding of home gardeners in the region ofnstudy a
to build on the insights of Master Gardeners, the researcher coordinated, conducted, a
participated in a series of meetings in the fall of 2007 between the Pesttade S
Education Coordinator, Master Gardeners, and key state specialistsrapi@st i
management, survey design, and Master Gardener training and oversighhthedi
University of Maryland Home and Garden Information (UMHGIC) staff. @ath
pertaining to IPM was identified by the group as a subject home gardenedsheaoefit
from learning more about. The resulting project comprised an educationaabutre

component as well as the research component.

This project obtained funding from the Northeastern IPM Center (NE IPBI€) a

multi-state IPM Issues Project. The goals of the funded project werextmimathe
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effectiveness of outreach to home gardeners in Maryland, Delaware, and VgesaVi

and to evaluate home gardener attitudes, knowledge, and behavior concerning IPM.

Prior to beginning the project, the study protocol was approved by the University
of Maryland Institutional Review Board (IRB). The surveys and all accaypa
materials were also approved by the IRB. No identifying informationregsested on

any of the survey components.

Outreach Component

The outreach component of this project included the development of a
PowerPoint set with a script to enhance IPM and pesticide safety knowladsfetr
between Master Gardeners and home gardeners. In addition, two educational brochures
on IPM and pesticide safety were developed to fulfill the requirements bEHBEMC
grant. All of these educational materials were developed in the fall of 200 Tyt
from the Pesticide Safety Education Coordinator, the staff at the Univeir$itgryland
Home and Garden Information Center (UMHGIC), Master Gardeners, Unywiarsitity
involved in home gardener outreach through Cooperative Extension, as well as state
specialists in Delaware and West Virginia. The outreach materc@igporated
information for state-specific resources home gardeners could use toraccess
information about gardening and pest management. Information on these resources was
included on a single panel of the tri-fold brochure and was also imbedded in various

slides throughout the PowerPoint presentation.
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PowerPoint presentation

A 53-slide PowerPoint presentation titled, “Safe and Beautiful Yards: Making
Smart Pest Management Decisions” (Appendix 1) was developed for use by Maste
Gardeners in their educational outreach. The specific concepts presented fatus
developing home gardener knowledge of the importance of record keeping indée, ga
identifying pests and learning their life cycle, setting personal pesbttmesholds, and
making decisions about pest management options. The presentation also discussed
specific pest management tactics including the use of cultural, biolodigalcal, and
chemical methods. The slide set included a script designed to run approximately 40
minutes. Graphics were used to appeal to home gardeners, and to reinforce concepts
presented in the slide set. The PowerPoint presentation addressed genep&pohci
IPM applicable to home gardeners in the Northeast. Because Master Gaedeher
campus specialists had provided insight into the fact that home gardeners would likely be
unfamiliar with the terms “integrated pest management” or the acroniuh alecision
was made to refrain from heavy use of the terms. Instead, a focus was placed on
developing a step-wise strategy for pest management that included alleletrant
portions of an integrated pest management approach. The steps in the strategy:include
(1) Monitor Your Landscape, (2) Identify the Pest, (3) Learn the Life fdlee Pest,
(4) Decide Your Pest Threshold, (5) Consider all Control Methods, (6) Choose and Use a
Control Method, and (7) Take Note of Results. The PowerPoint identified all of these
steps and provided reasons why they are necessary in a good pest managgmnsnt pr
Specific control options were also reviewed in the PowerPoint to provide the audience

with an understanding of the variety of choices they have when making their pest
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management decision. This PowerPoint set was an integral part of thelrgsegect. It

was utilized in assessing home gardeners’ knowledge gain.

Brochures

Development and distribution of two brochures fulfilled a commitment to the
grant agency. Although they focused on subjects integral to the study projgetetiee
not a direct component of the research project. The brochure titled “Creatmgrisiaf
Beautiful Yards” (Appendix 2) focused on best management practices/IRkcpsafor
home gardens, lawns, and landscapes that could be adopted by home gardeners in the
Northeast. Concepts covered in this brochure included prevention of pest infestations,
identifying and learning about pests, and safe management of pests includiridgsest
and alternatives to pesticides. The tri-fold brochure was split into threepaiaels with
the following headings: “Prevent Pests in Your Yard”, “Learn About Pests You Find”,
and “Safely Manage Pests.” This information also included the specific reakpras w
home gardener should perform these preferred practices. One panel titled, “B®fmurc
Information about Caring for Your Yard” included local resources for the hordermgar:

The resources on this panel were unique to each participating state.

The second brochure, titled, “Using Pesticides Safely to Manage Pe$tsotext
Your Environment” (Appendix 3), addressed best pesticide handling practices for home
gardeners. This tri-fold brochure was split into three main panels with tbeifa
headings: “Before Using a Pesticide”, “During Pesticide Appbcéf and “After Using

a Pesticide.” The content included safety procedures associated withdpeassie.
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Information was organized temporally, focusing on best practices befonag cund after
the use of a pesticide. This information also included the specific reasonshwimea
gardener should perform these preferred practices. One panel titled, “FRRssourc
Information about Caring for your Yard” included local resources for the hordergar

The resources on this panel were also unique to each participating state.

Research Component

Survey instrumentation development

Specific questions in the survey instruments were developed through working
collectively with the Pesticide Safety Education Coordinator, the UMHGIT, dMaster
Gardeners, and other University faculty involved in home gardener outreach and/or
survey design. The UMHGIC and University faculty provided examples of past
guestionnaires used to evaluate home gardeners, and provided assistance on specific
guestions asked in the questionnaires. Three different questionnaires were developed, al

of which were submitted, processed, and approved by the University of Maryland IR

Solicitation of subjects

Master Gardeners in Maryland, Delaware, and West Virginia wenatestto
facilitate both the outreach and research components of the project. Spet@tistach
state were contacted via e-mail or telephone to discuss the project. Tladisgelvised
the researcher on how to best gather support for the project in their states\véahebpr
information on contacting county extension offices or county Master Gardener

coordinators. In total, 77 counties were contacted by e-mail about the project in
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Maryland, Delaware and West Virginia during the winter and spring of 2008. This
included 19 counties in Maryland including Baltimore City, all three counties in
Delaware, and all 55 counties in West Virginia. These contacts served to gdolm
county about the research project as well as to generate Master Gardentzevol
support of the research project components in each state. In most cases, litleeresea
was placed into direct contact with interested Master Gardeners (theemgil or
telephone number) by the county Master Gardener coordinator, allowing fdr direc
transfer of study materials between the researcher and the KBastlemer. In a few
cases the county Master Gardener coordinator preferred to remain theomiaict and

distributor of study materials to Master Gardeners in their county.

Participating Master Gardeners were sent the educational maaeaailse
research components, including questionnaires, via U.S. Mail. Their role in the project
included recruiting home gardeners to participate in the various surveys, predenting t
PowerPoint outreach tool, administering two of the surveys, and returning esllect
surveys to the researcher. A small monetary incentive, described below, evad tdf

home gardeners willing to participate in the third survey.

The first survey was designed to identify attitudes and beliefs about pest
management as well as motivating factors or barriers to the adoption of #eites.
The second questionnaire focused on assessing knowledge transfer of IPM grinciple
home gardeners who attended a Master Gardener’'s PowerPoint presentafsoandSa

Beautiful Yards: Making Smart Pest Management Decisions.” The third anhd fina
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guestionnaire served as a follow-up to the first and second questionnaires and&xamine

changes in behavior concerning pest management and adoption of IPM practices.

As an incentive to participate in the third questionnaire, respondents of the first
and second questionnaire who signed up to participate in the follow-up survey were
entered into a random drawing to win a $25.00 gift card to a garden center. A sign-up
sheet that was separate from the questionnaire was provided (Appendix 4) for those
interested, and the home gardener was asked to provide either a home addresk or e-mai

address for follow-up contact.

Survey one: Attitudes and beliefs about pest management

The first questionnaire (Appendix 5), focusing on pest management attindies
beliefs, hereafter referred to as Q.AB, was developed in the winter of 2008 for luse in t
spring and summer of 2008. A preliminary set of questions was pilot-tested on a group of
aspiring Master Gardeners in St. Mary’s County, Maryland to assessistfuand
content-related issues such as the overall organization of questions, or whethdapartic
guestions were confusing. The results and comments from the pilot-tested respyases
used to refine the questionnaires to be used in the research project. Improveadents m
on the basis of results of the pilot test included changes to the directions for answering
each question, reading level, terminology, and overall “look” of the questionnaire.
Questions assessed information sources home gardeners felt were good, cagwenienc

associated with obtaining information, environmental and human health concerns,
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likelihood of using IPM tactics, factors involved in a choosing pest control method,

perceived gaps in knowledge, and demographic information.

The resulting final version of Q.AB consisted of twelve multi-part questidhe
guestion types included multi-answer partially closed-ended questions, open-ended
guestions, a scenario-based closed-ended question, closed-ended questions,tand Liker
Scale closed-ended questions. Likert-Scale, first described by Réesis is a method
of assessing respondent attitudes or opinions by supplying survey pars i
range of response alternatives on which to choose a level of agreement (I9R2rt

Clayson & Dormody, 2000).

Master Gardeners volunteering at venues such as farmer’s markets/iplas,
State and county fair events, and other similar sites facilitated théuligtn and
collection of the first questionnaire. Home gardeners approaching Neatéeners at
these sites were asked to participate in the survey. The Master Galderssked these
home gardeners if they would be interested in being contacted for a follow-up survey

(survey three, below) to assess implementation of pest control practices.

Q.AB was also made available on-line through a web link on the University of
Maryland Home and Garden Information Center (UMHGIC) website at

http://www.hgic.umd.eduThe on-line questionnaire was developed in the same structure

and format as the paper version of the same survey using the on-line survayesoftw

Survey Monkey at http://www.surveymonkey.cofme UMHGIC maintains a hotline
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home gardeners can call to ask Master Gardeners specific gardenitigngudsaster
Gardeners solicited the hotline callers to participate in the on-line verfsipA\B by
directing the home gardener to navigate to the UMHGIC website homepage. Hom
gardeners simply seeking on-line resources from this website were also @dzelt the
on-line version of Q.AB. The final question on this on-line version of Q.AB solicited
home gardeners to be contacted for the follow-up survey to assess implementagisin of
control practices (survey three, below). Interested participants Wwieréogorovide either

a home or e-mail address for follow-up contact.

Survey two: IPM knowledge transfer

The second questionnaire (Appendix 6), which addressed IPM knowledge transfer
(Q.KT), was developed in the winter of 2008 for use in the spring and summer of 2008.
The principles learned from the previously described pilot-test findings veera@plied
to the development of Q.KT. Questions assessed home gardeners’ perceived knowledge
of various IPM components before and after viewing the PowerPoint presentation, the
perceived impact of the presentation on future behavior, and demographic informnmation.
keeping with the more casual format of the PowerPoint presentation, the resehode
to test perception of knowledge rather than actual knowledge which would have required
a more formal quiz format. To measure perceived knowledge gain from the ptiesgnt
the survey was designed as a post-then-pretest evaluation rathertdraataedspretest-
posttest research design. Asking survey respondents to compare perception efigaowl
before and after an educational event has been shown to be a useful way of adding

strength to outcome assessment (Taylor-Powell & Renner, 2000). In matoss the
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post-then-pre test design is preferable when assessing populations timat méially

have adequate knowledge to sufficiently answer questions about their behavior (Rockwe
& Kohn, 1989). In the case of the current research project, it was believed the
respondents might understand a particular concept related to integrated pgstmesma
(IPM), but might not have adequate knowledge of some of the terminology associated
with this subject. Other question types included Likert-Scale closed-enddmbasies

open-ended questions and closed-ended questions.

Participating Master Gardeners were asked to present the PowerPuwiith set
script verbatim to address home gardeners attending Master Gardener sregeting
libraries and other venues. Following the presentation, the Master Gardestethaes
home gardeners to participate in the brief questionnaire, Q.KT. After coompbét
Q.KT, the Master Gardener collected responses and asked the home gardeaers if t
were willing to be contacted for a follow-up survey to assess implementatiostof pe
management practices (survey three, below). A sign-up sheet (Appendig giovaled
for those interested, and willing home gardeners were asked to provideadithrae or

e-mail address for follow-up contact.

Survey three: Pest management behavioral changes

The third questionnaire (Appendix 7), focused on pest management behavioral
changes (Q.BC), was developed in the fall of 2008 for use in the winter. The principles
learned from the previously described pilot-test findings were applied to thiepieent

of Q.BC. Results of qualitative data collected on pest control information sauarces
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Q.AB were also used in development of questions on Q.BC. Questions on Q.BC assessed
monitoring and control of pests from a past and present perspective, beliefs abdiat speci
types of pesticides (fungicides, herbicides, and insecticides), changegisavior over

time, sources of pest management information, reasons for choosing certais, sndace
demographic information. This questionnaire consisted of 14 multi-section questions.

The question types included a partially closed-ended question, closed-ended questions,
multi-answer closed ended-questions, open-ended questions, and multiple-answer

partially closed-ended questions.

Because it had been envisioned that recruitment of participants for suney thre
would be the most difficulti f., there was no direct contact with a facilitating Master
Gardener at the actual time of the survey), a monetary incentive wasidfer
participating in this survey. Those who enrolled to be contacted for the surkeey we

entered into a drawing for a $25.00 gift certificate to a garden supply store.

Participants in surveys Q.AB and Q.KT who had signed up to be contacted for the
follow-up survey were contacted (Appendices 8 and 9) in the winter of 2008, as
described below. A period of one month was allowed for respondents to complete the
guestionnaire. Reminders were sent out to all participants extending the deadline f

completion by one week.

Participants who had provided an e-mail address for contact were sent an email

memo (Appendix 8) with a Word file attachment of the questionnaire. Thesepzartei
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were instructed that they could (1) open the attached Word file, print out the
guestionnaire, complete the questions, and mail the completed questionnaire back to the
researchers at the University of Maryland via U.S. Mail, or (2) open théadtatord

file, complete the questions, re-save the document, and e-mail it back to t#rehese
Participants were also able to (3) complete and submit the questionnaire thmeugh a

provided web-link via Survey Monkey at: http://www.surveymonkey.com

Participants who had provided a U.S. Mail address for contact were sent a hard
copy of the survey and instructions (Appendix 9) indicating that they could (1) demple
the questions on the paper copy and mail the completed questionnaire back to the
researchers via U.S. Mail in a provided, postage-paid envelope, or (2) complete and
submit the questionnaire on-line through a provided web-link via Survey Monkey at:

http://www.surveymonkey.com

Institutional Review Board Compliance

To fulfill the confidentiality agreement with the IRB, no identifying infaton
was asked of respondents on Q.AB, Q.KT, or Q.BC. Master Gardeners sent amplete
guestionnaires to the researchers at the University via U.S. Mail. Upon aheéval, t
completed responses were locked in a secure location at the University tdridary

College Park.

The study was conducted in compliance with all IRB requirements concerning

information provided to potential study participants. Master Gardenensdioeg
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administration of Q.AB and Q.KT were provided two folding signs constructed of 8"’x11”
cardstock that could be folded to sit upright on a table. The first folding sign (Appendix
10) was titled, “Assessment of Pest Management Opinions,” and provided intorroati

the purpose of the first questionnaire and also informed readers that no identifying
information was requested. The second folding sign (Appendix 11) was titled
“Implementation of Pest Control Practices,” and explained the purpose of the-tqll
survey as well as the confidentiality agreement. This sign also described the $25.00 g
card incentive for signing up to participate in Q.BC. Both folding signs provided contact

information for the researchers at the University of Maryland.

Questionnaire Analysis

Data from returned questionnaires were entered into the Statistikalg@dor
Social Sciences (SPSS 16.0) for Windows for analysis at the University pialidr
Each questionnaire (e.g. Q.AB, Q.KT, and Q.BC) was entered into a differentigPSS

for separate analysis of each questionnaire.

Survey one: Attitudes and beliefs about pest management (Q.AB)

Descriptive statistics including frequencies and percentages werenexkfor all
guestions presented in Q.AB to characterize respondents’ attitudes arsl Betiefies
of chi-square goodness of fit tests were conducted to determine how well gsirdene
stated concerns were reflected in their stated likely pestat@®cisions. Four chi-
square goodness of fit tests were conducted. These tests were conducteslahn pair

concerns and actions where the connection was less obvious. One test examined
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respondent concern for bee populations and the likelihood that the respondent would
apply a pesticide in the early morning or evening. Another focused on concertufat na
enemies and the importance that a pest control method kill all of the pests rathesttha
control them. The final two tests conducted examined concern for water sourbes (in t
respondent’s own yard as well as water sources affected by urban runoff) with the
likelihood that the respondent would leave a pesticide untreated strip of land nessto ar

that drain into water sources.

Qualitative data were collected in Q.AB. Qualitative results concesaungges of
gardening information used by these respondents were collected and inearpua
Q.BC as potential information sources used by home gardeners in making pest
management decisions. Additional qualitative responses were collectedrtoidete
reasons the respondents would choose a pesticide over a non-pesticide alternative,
would choose a non-pesticide alternative over a pesticide and were coded by the
researcher into categories. Qualitative responses throughout the etyrevete
conceptualized via coding based on fitting the data into categories idkbifibe
researcher (Strauss, 1987). The categories were not defined before dat@cobat
were instead defined after all responses were collected. This processiaoutias
Grounded Theory, allows for a more context-sensitive view of qualitative da@nses
(Miles & Huberman, 1984). Another open-ended question queried perceived gaps in
knowledge and topics of interest for more education. Responses to the open-ended

portion of this question were collected and coded into categories.
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Survey two: IPM knowledge transfer (Q.KT)

Descriptive statistics included frequencies and percentages to ehiaeact
respondent demographics as well as whether respondents would use and share
information learned from the PowerPoint presentation. Mean and standard deviation
were computed for each question for respondent understanding of concepts before and
after presentation viewing. Paired-samples t-tests were also acahfpueach question

to determine perceived knowledge change from before and after viewing thaetqtiese

Since the PowerPoint presentation was used to educate both home gardeners as
well as new Master Gardeners in training, the response data were elangpkamined
individually for each group. To allow the researcher to separate the gatgaately,

Master Gardeners who participated in Q.KT were asked to indicate on theioguoaise
that they were a Master Gardener by writing “MG” on the top of the questieniiair
examine potential differences between the groups, mean and standard deviation were

computed as well as paired-samples t-tests for each item in the questionnai

Qualitative data responses were collected to determine other topics the
respondents learned about that were not covered in Q.KT. Another question focused on
determining other topics of interest of respondents that were not included in the
PowerPoint presentation. These responses were coded by the researchergat@sat

according to the procedures described above (Miles & Huberman, 1984; Strauss, 1987).
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Survey three: Pest management behavioral changes (Q.BC)

Frequencies and percentages were computed for the majority of the questions
Q.BC. These descriptive statistics were used to characterize dgyhmg:; tactics used in
the yard or garden, perceptions of pesticide risk, and information sources used to make
pest management decisions. A series of six contingency tables were abioperamine
perceptions of risks associated with insecticides, herbicides, and fusdidemans
and pets, and to the environment over time with potential changes in pest control

behavior over time.

Respondents were asked to identify methods used to control insect, weed, and
disease pests in the past and within the last year. Mean and standard devi&tion wer
computed for each pest control method used in the past as well as within the last year
Paired-samples t-tests were also conducted to determine differenesgadandents’ pest
management behavior over time. Qualitative responses were collectedrtoidet
alternate methods of controlling insect, weed or disease pests in the pashantheit
last year. Qualitative data were also collected concerning infamsaurces used by
respondents in making pest management decisions, and the reasons the respondent

preferred a particular source as a major source of information.
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Chapter Three

Results

Survey One: Attitudes and Beliefs about Pest Management (Q.AB)

Survey patrticipation

A total of 313 surveys were completed and returned from home gardener
participants in Maryland, Delaware, and West Virginia combined. Counties i whic
Master Gardeners facilitated the surveys included 10 from Maryland (41.7%lof tot
counties) three in Delaware (100% of total counties) and two in West Virginia (3.6% of
total counties). The survey was also distributed by Master Gardenersvirijiand
State Fair. It should be noted that actual county of residence of participants is unknown.
The majority of the questionnaires completed were from the state of Marybdloded

by Delaware, and West Virginia respectively (Table 1).

Table 1. State of origin respondents completed survey. (n=313)

Location No. (%)
Maryland 162 (51.8)
Delaware 52 (16.6)
West Virginia 33 (10.5)
Unknown State of Origin 66 (21.1)

Demographics
The median age category of respondents was between 51 and 60 years of age
(Table 2). These home gardeners were extremely well educated witinevelthan half

of respondents possessing a Bachelor’s degree or higher.
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Table 2. Respondent demographics.

Demographic (n) No. (%)
Age (years) (n= 298)
Under 20 5(1.7)
21-30 10 (3.4)
31-40 24 (8.1)
41-50 64 (21.5)
51-60 87 (29.2)
61-70 86 (28.9)
>71 22 (7.4)
Highest Education Level (n=297)
Grade School 4 (1.3)
High School 28 (9.4)
Some College 45 (15.2)
Associate’s Degree 32 (10.8)
Bachelor's Degree 82 (27.6)
Graduate Degree 106 (35.7)

Information acquisition preferences

Respondents were asked to choose good sources for various types of gardening-

related information (Table 3). More than half the respondents reported Masten&ard

Cooperative Extension, and the Internet as good sources for both general gardening

information and information on pest management. These same three sourcesowere als

identified by respondents as their top sources for information on pesticides and non-

pesticide alternatives. Library resources were also rated as a good fswugeneral

gardening information by 44.4% of respondents, and by a fifth to a quarter of respondents

for most other information. Only about a quarter of respondents chose pest control

companies as a good source for information even on pest management or pesticides
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Table 3. Perceptions of information sources on gardening and pest managem
information. * (n=313)

= cC cu
v o S S| ®
s 5 25|85 2 888
o Q = sco | 92155 05| 9
S |gao| 2 o2 88|08 | 32|32 -
@) 0P o os |22 || 3=]13¢8 2
o T @ ‘© O | EX | oo | 0O | 0o =
Z =0 z OW | e |0 | XS | X3 O
Factor No. No No. No No No No No No
%) | () | (%B) | (%) | (%) | (%) | (%) | (%) | (%)
A good source
for general 3 216 85 176 61 21 192 | 139 31
gardening (1.0) | (69.0)| (27.2)| (56.2)| (19.5)| (6.7) | (61.3)| (44.4)| (9.9)
information
A good source
for pest 3 164 35 172 53 76 162 84 28

management (2.0) | (53.2)| (11.4)| (55.8)| (17.2)| (24.6)| (52.6)| (27.3)| (9.1)
information
Has provided
me a positive
past experience
A good source
for pesticide
information

A good source
for pesticide 8 149 21 134 15 24 140 71 23
alternative (2.7)| (50.2)| (7.1) | (45.1)| (5.1) | (8.1) | (47.3)| (23.8)| (7.7)
information
A source |
would LIKE to 12 153 19 148 30 21 114 52 14
get information | (4.3) | (55.4)| (6.9) | (53.6)| (10.9)| (7.6) | (41.3)| (18.8)| (5.1)
from
'Respondents could select more than one response

7 | 150 | 68 | 149 | 59 | 25 | 140 | 76 | 32
(2.3) | (49.8)| (22.6)| (49.5)| (19.6)| (8.3) | (46.5)| (25.2)| (10.6)

9 | 139 | 16 | 151 | 56 | 70 | 143 | 63 | 27
(3.0) | (46.8)| (5.4) | (50.8)| (18.9)| (23.6)| (48.1)| (21.2)| (9.1)

This survey question presented an option for respondents to identify additional
sources of good information for the various types of gardening information. Respondents
identified books or references they already own, magazines, newspapers, ffeanilg,

television, radio, garden clubs and podcasts.
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Respondents were also asked to identify the level of importance of variaurs fact
in obtaining information. The following were most often rated as very impdstant
respondents: distance required to travel (70%), time required to access (65.9%), cos
obtain information (64.2%), and that the information is available without leaving home
(52.5%) (Table 4). Only about one-third of respondents indicated they did not want to
have to use the Internet to access pest control information. While most of te facto
listed were related to ease of obtaining information, more than 90% of respondents
reported that it was at least somewhat, if not very important, that an informati@e s

be able to provide both pesticide and non-pesticide alternative information.
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Table 4. Importance of factors involved in pest control information acquigion.

Factor (n) No. (%)
Information is available without leaving home
(n=303)
Very Important 159 (52.5)
Somewhat Important 113 (37.3)
Not Important 26 (8.6)
Don’t Know 5(1.7)
Cost of obtaining information
(n=307)
Very Important 197 (64.2)
Somewhat Important 83 (27.0)
Not Important 19 (6.2)
Don’t Know 8 (2.6)
Time required to access information
(n=305)
Very Important 201 (65.9)
Somewhat Important 89 (29.2)
Not Important 15 (4.9)
Don’t Know 0 (0.0)
Travel distance required to obtain information
(n=307)
Very Important 215 (70.0)
Somewhat Important 71 (23.1)
Not Important 17 (5.5)
Don’t Know 4(1.3)
Does not require Internet access
(n=301)
Very Important 44 (14.6)
Somewhat Important 59 (19.6)
Not Important 87 (62.1)
Don’t Know 11 (3.7)
Source offers pesticide AND alternative information
(n=305)
Very Important 226 (74.1)
Somewhat Important 52 (17.0)
Not Important 18 (5.9)
Don’t Know 9 (3.0)
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Home gardener values

A series of questions queried respondents about factors that impact their choice of
a particular pest control method. For the majority of the factors, more than 80% of
respondents indicated the factor was somewhat if not very important (Table 5). The only
exception involved availability from catalogues or through the Internet, whash w
identified as somewhat if not very important to 68.4% of respondents. A method that is
least harmful to the environment (98.7%), is easy to use (97.3%), and is least harmful to

humans (97%) were the top three factors reported as somewhat, if not verymtporta
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Table 5. Factors involved in choosing a pest control method.

Factor (n) No. (%)

Is easy to use

(n=301)
Very Important 206 (68.4)
Somewhat Important 87 (28.9)
Not Important 7 (2.3)
N/A 1(.3)

Is available where | already shop

(n=299)
Very Important 123 (41.1)
Somewhat Important 128 (42.8)
Not Important 44 (14.7)
N/A 4 (1.3)

Is available from catalogues or through the Internet

(n=294)
Very Important 69 (23.5)
Somewhat Important 132 (44.9)
Not Important 85 (28.9)
N/A 8 (2.7)

Is least harmful to humans

(n=303)
Very Important 273 (90.1)
Somewhat Important 21 (6.9)
Not Important 9 (3.0)
N/A 0 (0.0)

Is least harmful to the environment

(n=305)
Very Important 276 (90.5)
Somewhat Important 25 (8.2)
Not Important 4 (1.3)
N/A 0 (0.0)

Is recommended by a source | already know

(n=299)
Very Important 124 (41.5)
Somewhat Important 132 (44.1)
Not Important 42 (14.0)
N/A 1(0.3)

Can be used on or near vegetable gardens or fruits

(n=301)
Very Important 227 (75.4)
Somewhat Important 54 (17.9)
Not Important 12 (4.0)
N/A 8 (2.7)

Will kill the pests (not just keep them under control)
(n=300)

36



Very Important 156 (52.0)
Somewhat Important 106 (35.3)
Not Important 35 (11.7)
N/A 3(1.0)

When asked about specific concerns when deciding on a pest control method,
75% of the respondents rated all of the factors as “lots of concern” except or wat
sources in their own yard, which was rated at this level by 74.3% (Table 6). The top
concern was protection of the family/home/yard (97.9%), followed by the surrounding
neighborhood (97.7%), and protection of natural enemies (97.3%). Almost 96% of
respondents expressed at least some concern for protecting bee populations, and 93.5%
expressed at least some concern for protecting water sources that coudtteel &y
urban runoff. Protection of self (93.2%), pets living around the home (88.9%), children
(87.5%), and water sources in the respondents own yard were also of at least some

concern to respondents in choosing a pest control method.
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Table 6. Entities respondents want to protect when choosing a pest controkéthod.

Factor (n) No. (%)
Family/homel/yard
(n=307)
Lots of Concern 279 (90.9)
Some Concern 22 (7.2)
No Concern 4(1.3)
N/A 2 (0.7)
The surrounding neighborhood
(n=305)
Lots of Concern 233 (76.4)
Some Concern 65 (21.3)
No Concern 5(1.6)
N/A 2 (0.7)
Children in the home or around the yard
(n=305)
Lots of Concern 242 (79.3)
Some Concern 25 (8.2)
No Concern 23 (7.5)
N/A 15 (4.9
Pets living around the home or yard
(n=306)
Lots of Concern 244 (79.7)
Some Concern 28 (9.2)
No Concern 24 (7.8)
N/A 10 (3.3)
Yourself as an applicator of a pest control method
(n=307)
Lots of Concern 232 (75.6)
Some Concern 54 (17.6)
No Concern 18 (5.9
N/A 3(1.0)
Natural enemies
(n=302)
Lots of Concern 232 (76.8)
Some Concern 62 (20.5)
No Concern 6 (2.0)
N/A 2 (.7)
Bee populations
(n=304)
Lots of Concern 243 (79.9)
Some Concern 48 (15.8)
No Concern 12 (3.9)
N/A 1(.3)
Water sources in your own yard
(n=304)
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Lots of Concern 226 (74.3)
Some Concern 30 (9.9)
No Concern 24 (7.9)
N/A 24 (7.9)
Water sources that could be affected by urban runoff
(n=307)
Lots of Concern 244 (79.5)
Some Concern 43 (14.0)
No Concern 13 (4.2)
N/A 7 (2.3)

Use of integrated pest management (IPM) tactics

Respondents were asked how likely they are to perform certain IPM tactics

their yard or garden (Table 7). Concerning all of the IPM strategies, 75%rerof

respondents indicated they were at least somewhat likely to take alpadiction. The

top three actions these respondents indicated they were somewhat or vety ligkéy

included pulling out weeds by hand (96.7%), promoting plant diversity in the landscape

(94.4%), and willingness to accept some number of insect pests or damage to plants

(94.1%).
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Table 7. Likelihood of using a specific IPM strategy.

Factor (n) No. (%)
Regularly monitor your landscape for pests
(n=306)
Very Likely 151 (49.3)
Somewhat Likely 123 (40.2)
Very Unlikely 31 (10.1)
N/A 1(0.3)
Choose a pest control method that is easy to use
(n=291)
Very Likely 147 (50.5)
Somewhat Likely 123 (42.3)
Very Unlikely 13 (4.5
N/A 8 (2.7)
Use mulch to prevent weeds
(n=303)
Very Likely 216 (71.3)
Somewhat Likely 67 (22.1)
Very Unlikely 19 (6.3)
N/A 1(0.3)
Spot treat localized weeds
(n=302)
Very Likely 138 (45.7)
Somewhat Likely 94 (31.1)
Very Unlikely 66 (21.9)
N/A 4 (1.3)
Pull out weeds by hand
(n=305)
Very Likely 244 (80.0)
Somewhat Likely 51 (16.7)
Very Unlikely 10 (3.3)
N/A 0 (0.0)
Promote plant diversity in your landscape
(n=304)
Very Likely 210 (69.1)
Somewhat Likely 77 (25.3)
Very Unlikely 14 (4.6)
N/A 3(1.0)
Accept some number of insect pests or damage to plants
(n=305)
Very Likely 168 (55.1)
Somewhat Likely 119 (39.0)
Very Unlikely 16 (5.2)
N/A 2 (0.7)

Accept some number of weeds in your landscape
(n=305)
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Very Likely 152 (49.8)
Somewhat Likely 126 (41.3)
Very Unlikely 26 (8.5)
N/A 1(0.3)

Use knowledge about the life cycle of a pest to help with

control

(n=305)
Very Likely 152 (49.8)
Somewhat Likely 109 (35.7)
Very Unlikely 43 (14.1)
N/A 1(0.3)

The next set of questions focused on consideration and use of pesticides on the
lawn or garden (Table 8). About 2/3 (67.9%) of respondents indicated they were very
likely to consider alternatives to the use of pesticides, and 59% werenlgsiyto
consider only pesticide options for control. An overwhelming majority (85.6%) of
respondents indicated they were very likely to take special measures t phdtien
or pets from pesticide exposure as opposed to 63.5% of respondents who indicated the

same level of likelihood for protecting wildlife in the yard.
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Table 8. Likelihood of using a specific pesticide-related strateg

Factor (n) No. (%)

Consider only pesticide options

(n=300)
Very Likely 36 (12.0)
Somewhat Likely 82 (27.3)
Very Unlikely 177 (59.0)
N/A 5 (1.7)

Consider alternatives to the use of pesticides

(n=296)
Very Likely 201 (67.9)
Somewhat Likely 84 (28.4)
Very Unlikely 7(2.4)
N/A 4 (1.4)

When using a pesticide, leave an untreated strip of land next to

areas that drain into water sources

(n=297)
Very Likely 128 (43.1)
Somewhat Likely 71 (23.9)
Very Unlikely 46 (15.5)
N/A 52 (17.5)

When using a pesticide, apply in the early morning or evening

(n=295)
Very Likely 148 (50.2)
Somewhat Likely 93 (31.5)
Very Unlikely 18 (6.1)
N/A 36 (12.2)

Take special measures to protect wildlife in your yard from

pesticide exposure

(n=299)
Very Likely 190 (63.5)
Somewhat Likely 76 (25.4)
Very Unlikely 19 (6.4)
N/A 14 (4.7)

Take special measures to protect children or pets from

pesticide exposure

(n=298)
Very Likely 255 (85.6)
Somewhat Likely 19 (6.4)
Very Unlikely 11 (3.7)
N/A 13 (4.4)
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Home gardener beliefs and behaviors

To determine whether home gardeners’ concerns are reflected in tms délogy
are likely to take, a series of chi-square tests were conducted using desp@mmdents’
reported concerns or the importance placed on certain entities and likely atébles (
9). The hypothesis for all tested cases stated that each frequency fepthreseechoices

would occur an equal number of times.

Respondent concern for bees was tested with the likelihood that, when the
gardener applies a pesticide, they do so in the early morning or evening. fiifieasig
deviation from the hypothesis for this chi-square te$Q¢ 18.916, p=.026) indicates
respondents who expressed concern for protecting bees were, in fact, more ligply to a
a pesticide in the early morning or evening. A closer look into a cross-tabulatton of t
frequency of responses indicates that respondents who expressed lots of concern for
protecting bee populations were, by far, more likely to apply pesticides iafke e

morning or evening (Table 10).

Respondent concern for protecting water sources in the yard was compared with
the likelihood that, when using a pesticide, the respondent leaves an untreated strip of
land next to areas that drain into water sources. The significant deviation from the
hypothesis for this chi-square tesf(®)= 22.192, p=.008) indicates respondents who
expressed concern for protecting water sources in the yard were, in factikedgre

leave an untreated strip of land next to areas that drain into water sources.
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Concern for protecting more distant water sources that could be affgatieolan
runoff was compared with the likelihood that, when using a pesticide, the respondent
leaves an untreated strip of land next to areas that drain into water sources. The
significant deviation from the hypothesis for this chi-square te%9)X 21.316, p=.011)
indicates respondents who expressed concern for protecting more distarsowvetes
were, in fact, more likely to leave an untreated strip of land next to areas thahtira

water sources.

Concern for natural enemies was compared against the desire to usecamfpebt
method that would keep pests under control as opposed a method that would kill all of the
pests. The lack of significant deviation from the hypothesis for this chi-scpsire t
(X?(9)= 3.608, p=.935) indicates respondents who expressed concern for protecting
natural enemies were, in fact, not more likely to choose a pest control method tltat woul

just keep pests under control rather than kill all of the pests.
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Table 9. Condensed results of chi-square goodness of fit tests.

Factors (n) X df | Sig (2-sided)
Concern for bee populations, When using a pestigi .
apply early morning or evening (n=291) (198_916‘ 9 026
Concern for water sources in own yard, When using a
pesticide, leave an untreated strip of land next to | 22.192 | 9 .008*
areas that drain into water sources (n=294)
Concern for water sources that could be affected by
urban runoff, When using a pesticide, leave an .
untreated strip of land next to areas that drain intg 21316| 9 011
water sources (n=296)
Concern for natural enemies, importance pest contrgl
method will kill all pests (n=295) J608 | 9 935

I * Implies significance at = 0.05

®Eight cells (50.0%) had an expected frequency of less than five
PFive cells (31.3%) had an expected frequency of less than five
‘Seven cells (43.8%) had an expected frequency of less than five
“Ten cells (62.5%) had an expected frequency of less than five

Table 10. Cross-tabulation of concern for bees and the likelihood of ugjrpesticides

in the early morning or evening. (n=291)

When using a pesticide, apply early in the

g morning or evening
= . Somewhat Very
g veryLikely | =\ ely | unlikely | VA
§ (No.) (No.) (No.) (No.)
§ Lots of Concern 127 60 15 30
‘E Some Concern 17 24 2 4
@
g No Concern 2 7 1 1
O

N/A 1 0 0 0
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Choice between pesticides and non-pesticide alternatives

Respondents were presented with specific scenarios and the option to choose
between using a pesticide or a non-pesticide alternative control method foi sontr
each case. In the majority of the scenarios, 75% or more of the respondeatiedthdi
desire to use a non-pesticide alternative as the preferred method of contrell(Tabl
Even if the non-pesticide alternative takes longer to work, more than half of the
respondents indicated a desire to use the non-pesticide alternative metiegdiofs to
the desire to use non-pesticide alternatives included the scenarios wheter iz
was more expensive than the pesticide, and when the pesticide is considered more
effective. When the alternative was presented as being more harmfui¢haesticide to

humans or the environment, 55.1% of respondents reported a desire to use a pesticide.
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Table 11. Motivating factors for choosing pesticide or alternative method.

Use a
Pesticide

Use an
Alternative
Method

Unsure

Scenario (n)

No. (%)

No. (%)

No. (%)

The pesticide and the alternative are
effective with little difference in cost
(n=296)

21 (7.1)

253 (85.5)

22 (7.4

Using the pesticide would control your
current pest, but might result in the
OUTBREAK of a different pest
(n=295)

11 (3.7)

239 (81.0)

45 (15.3

The alternative is MORE EXPENSIVE
than the pesticide
(n=297)

58 (19.5)

168 (56.6)

71 (23.€

The pesticide will control the pest
immediately. The alternative will TAKE
SOME TIME to control the pest
(n=290)

69 (23.8)

170 (58.6)

51 (17.6

The pesticide will manage the pest but
will also KILL THE PEST'S NATURAL
ENEMIES (n=297)

19 (6.4)

246 (82.2)

32 (10.8

The pesticide is MORE EFFECTIVE
than the alternative
(n=295)

115 (39.0)

107 (36.3)

73 (24.1

)

Repeated use of a pesticide might lead to
that pesticide being LESS EFFECTIVE
for YOU in the future

(n=296)

15 (5.1)

241 (81.4)

40 (13.5

Repeated use of a pesticide might lead to
that pesticide being LESS EFFECTIVE
for FARMERS in the future

(n=295)

9 (3.1)

229 (77.6)

57 (19.3

The PESTICIDE is easier to use than the
alternative but is MORE HARMFUL to
humans or the environment

(n=295)

11 (3.7)

263 (89.2)

21 (7.1

The ALTERNATIVE is easier to use than
the alternative but is MORE HARMFUL
to humans or the environment

(n=292)

161 (55.1)

59 (20.2)

72 (24.7
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Qualitative data on use of pesticides or non-pesticide alternatives

Two questions were asked of respondents on Q.AB to determine other reasons
they would choose a pesticide rather than a non-pesticide method, and why they might
choose a non-pesticide method over a pesticide. Responses were coded for both questions
separately. In many cases, the respondent’s answer overlapped overestsgdar a

single response the answer may have been coded in two different categories.

One-hundred and one responses were collected indicating reasons for choosing a
pesticide over a non-pesticide alternative method. The major reasons for cleoosing
pesticide over a non-pesticide method were coded into seven categories, phge®y cat
for unclear responses (nearly 14%). Nearly 19% of this subset of respondergtechdi
factors concerning convenience of obtaining the method or speed of the method as a
reason to choose a pesticide over a non-pesticide alternative. About 15% of respondents
indicated they would use a pesticide because it is a proven effective method. Another
19% stated they would use a pesticide in severe situations that have no altekbative.

13% indicated they would only use a pesticide as a last resort, or when other mathods ha
not shown results. Fewer than 10% of respondents indicated they would choose to use a
pesticide when the pest poses a threat to humans, animals or structures. [Es¢ smal
percentage of respondents (4.9%) indicated lack of knowledge of alternatavesasen

to choose a pesticide. About 14% stated they would never use a pesticide.

A total of 99 responses were collected from respondents indicating reasons for

choosing a non-pesticide alternative method over a pesticide. Five catafjogsponses
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were created plus a category for unclear responses (13%). Nearly 698parfdents

indicated they would choose a non-pesticide method over a pesticide method because of
safety concerns, including humans, pets and/or the environment. Eight percent of
respondents reported a desire to use a non-pesticide as long as it waeeffecti
convenient, and/or easy to use. About 8% of these respondents also stated that they
preferred not to use conventional pesticides, and about 3% described a persa&sal inter

in trying alternative methods and sharing what they find with others. Ancther 3

respondents mentioned cost as a reason to use a non-pesticide method.

Perceived gaps in knowledge

Respondents indicated most interest in learning more about IPM approaches
including recognizing beneficial insects (70.7%), using natural enemies tolquedts
(69.1%), and choosing least-toxic pesticides for humans (62.5%) and the environment
(66%) (Table 12). Fewer than 50% of respondents indicated a desire to learn more about

any of the pesticide-related items offered in this question.

Eighteen people responded to the open-ended question asking for additional
topics. Using plants that are less susceptible to pests or that promote Herrgiacissms
was indicated by five respondents. Three respondents expressed desire totearn m
about least-toxic pest control methods. How lawn control might affect waller better
ways to dispose of chemical pesticides, and how to access or synthesizeaternat

controls were each identified by two respondents as subjects on which they would like
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more information. Four responses to this open-ended question were uncategorizable a

appeared unrelated to the question. Each of these was mentioned by only one respondent.

Table 12. Respondents’ desire for specific knowleddén=259)

Topic No. (%)

Safely use pesticides 100 (38.6)
Properly store pesticides 85 (32.8)
Properly dispose of pesticides 122 (47.1)
Understand pesticide label directions 56 (21.6)
Choose appropriate protective clothing for pesticide use56 (21.6)
Recognize beneficial insects in the yard 183 (70.7)
Use natural enemies to control pests 193 (74.5)
Use non-pesticide control methods 179 (69.1)
Choose least-toxic pesticides for humans 162 (62.5)
Choose least-toxic pesticides for the environment 171 (66.0)
Other 18 (6.9)

'Respondents could select more than one response

Survey Two: Knowledge Transfer (Q.KT)

Survey patrticipation

A total of 52 surveys were completed by a mixture of both urban and rural
gardeners in Maryland, Delaware, and West Virginia combined. The inigaittar
audience of the PowerPoint presentation was the general gardening public;rhoweve
some cases, the presentation was actually used to train new Master Gaffeoaf the
three participating states decided to incorporate the PowerPoint preseata# learning
tool for new Master Gardeners in training. Thirty-one of the survey respondengs w
Master Gardeners in training (59.6%), and 21 respondents were regular home gardeners

(40.4%).
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Demographics
The average age of respondents was between 61 and 70 years (Table 13). There
were no respondents under 30 years of age. Almost three-quarters had a Bachelor’s

degree or higher and about 45% of respondents possessed a graduate degree.

Table 13. Respondent demographics(n= 51)

Demographic No. (%)
Age (years)
Under 20 0 (0.0)
21-30 0 (0.0)
31-40 1(2.0)
41-50 4 (7.8)
51-60 9 (17.6)
61-70 25 (49.0)
>71 12 (23.5)
Highest Education Level
Grade School 0 (0.0)
High School 2 (3.9)
Some College 10 (19.6)
Associate’s Degree 2 (3.9)
Bachelor's Degree 14 (27.5)
Graduate Degree 23 (45.1)

! One respondent on Q.KT did not report demographic information

Perceived knowledge about IPM

Following the PowerPoint presentation, all participants (both regular gasden
and Master Gardeners in training) answered a series of questions abdutahwdedge
of IPM before and after viewing and hearing the presentation. The fikst ggestions
focused primarily on basic IPM principles. Mean and standard deviation were eamput
for respondent understanding of IPM principles before and after viewing thenfagon

(Appendix 12).
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A series of paired-samples t-tests were conducted to compare the meatisefr
post-then-pre test on knowledge of basic IPM principles (Table 14). The-pairgaes
t-tests indicated significant increasas=(0.05) in perceived knowledge gain on all
concepts queried except one. No significant difference in knowledge gain wes&sh
with learning about reasons to protect pollinators in the yard (t(51)= 1.939, p=.058). The
mean for this concept prior to viewing the presentation was 2.88 (sd=.323), and the mean

following the presentation was 2.98 (sd=.139).

Table 14. IPM knowledge before and after educational presentation: All
respondents’

t-value Sig
Topic df | (2-sided)

How monitoring your yard for pests helps in making

*
pest control decision 6.153 51 000

The importance of correctly identifying a pest 4335 | 51 .000*
?(;J;/}(lrglnderstandlng pest life cycles helps in their 5007 | 51 000"

Why the goal of good pest control should be

managing pests rather than killing all of the pests 5.019 o1 000

How to use cultural controls to manage pests 5.236 | 51 .000*
How to use physical controls to manage pests 3.267 | 51 .002*
How to promote natural enemies in your yard 5.646 | 51 .000*
Reasons to protect pollinators in our yards 1.939 51 .058
What IPM means (what the letters stand for) 2817 | 51 .007*

Where to find reliable resources for gardening and
pest management information
! * Significance at. = 0.05
?Responses were made on a 3-point Likert Scale (1= did not or do not understand, 3=
understood or understand well)

5.196 | 51 .000*

Since the PowerPoint was presented to both regular gardeners and Master
Gardeners in training, mean and standard deviation on perceived knowledge d®?lgasic |

principles were calculated for each group separately, (Appendices 13 andifet)- P
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samples t-tests were also conducted separately for each grouptameifferences in
responses among the two groups of gardeners (Table 15). While the basic trends
remained intact suggesting an overall increase in perceived knowledgeytre two
concepts on which Master Gardeners and regular gardeners differed ingurcei

knowledge gain.

Regular gardeners demonstrated a significant increase in knowksdgebgut
how to use physical controls to manage pests, whereas Master Gardeners did not ga
significant knowledge of this concept (t(30)= 1.793, p=.083). The mean for Master
Gardeners prior to viewing the presentation was 2.87 (sd=.341), and the mean following

the presentation was 2.97 (sd=.180).

Conversely, Master Gardeners demonstrated a significant increase in knowledge
gain concerning the meaning of the acronym, IPM .Regular gardeners digimot
significant knowledge of this concept (t(20)= 1.451, p=.162). The mean for regular
gardeners prior to viewing the presentation was 2.86 (sd=.359), and the mean following

the presentation was 2.95 (sd=.218).
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Table 15.1PM knowledge before and after educational presentation: Regular Gardesrs vs. Master Gardeners:?

Regular Gardeners

Master Gardeners

and pest management information

. t-value Sjg t-value Sjg

Topic df (2-sided) df (2-sided)
Hovv_ monitoring your yard_ for pests helps in 4.382 20 000* 4353 30 000"
making pest control decision
The importance of correctly identifying a pest 3.508 20 .002* 2.683 30 .012*
Hoyv understanding pest life cycles helps in 4.564 20 000* 4.062 30 000"
their control
Why the goal of good pest control should be
managing pests rather than killing all of the 3.286 20 .004* 3.780 30 .001*
pests
How to use cultural controls to manage pests 4.690 20 .000* 3.057 30 .005*
How to use physical controls to manage pests | 2.828 20 .010* 1.793 30 .083
How to promote natural enemies in your yard 3.873 20 .001* 4.062 30 .000*
Reasons to protect pollinators in our yards 1.000 20 .329 1.793 30 .083
What IPM means (what the letters stand for) 1.451 20 162 2.402 30 .023*
Where to find reliable resources for gardening 3162 20 005 4.062 30 000"

I* Significance at. = 0.05

’Responses were made on a 3-point Likert Scale (1= did not or do not understand, 3= understoostadined)
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The second collection of questions focused on potential effects of pesticides,

pesticide use, and safety. Mean and standard deviation were also computed for

respondent understanding of pesticide-related knowledge and understanding before and

after viewing the presentation (Appendix 15).

Another series of paired-samples t-tests was conducted to compare tise mea

from the post-then-pre test on knowledge of pesticide effects, use and safetyl@)abl

Significant increases in perceived knowledge gain were found for all tésteed =

0.05).

Table 16. Pesticide knowledge before and after educational presentatichll

respondents’?
. t-value Sig
Topic df (2-sided)

Potential benefits of using pesticides 4.123 51 .000*
Potential human health risks of pesticides 3.708 50 .001*
Potential environmental risks of pesticides 2.820 50 .007*
How pests become resistant to pesticides 5.794 48 .000*
Hovy runoff or drift can move pesticides through the 2817 51 007+
environment
Why chemical control should preferably be
considered only when alternatives are unavailable 3.120 51 .003*
or when benefits outweigh the risks
The importance qf_usmg the smallest effective 3267 51 002"
amount of a pesticide
The importance of reading the pesticide label 2.062 51 .044*
The role of pesticides in the development of a 7189 50 000"
secondary pest outbreak

! * Significance at. = 0.05

?Responses were made on a 3-point Likert Scale (1= did not or do not understand, 3=

understood or understand well)
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Again, mean and standard deviation on knowledge gain on pesticide effects, use,
and safety were calculated separately for regular gardeners andsier Bardeners in
training (Appendices 16 and 17). Paired-samples t-tests were also condpatatede
for each group to determine differences in responses among the two groups (Table 17).
The basic trends remained intact suggesting an overall increase iveetaowledge,
but there were three instances where Master Gardeners and regular hignergar

differed on perceived knowledge gain.

Regular gardeners demonstrated a significant increase in knowledgdgat
potential environmental risks of pesticides, whereas Master Gardeners daimot g
significant knowledge about this topic (t(29)= 1.493, p=.161). The mean for Master
Gardeners prior to viewing the presentation was 2.83 (sd=.379), and the mean following

the presentation was 2.90 (sd=.305).

Master Gardeners demonstrated a significant increase in knowledgentogce
why chemical control should be considered only when alternatives are unavailable
when benefits outweigh the risks, but regular gardeners did not demonstrate easignifi
increase in knowledge on this topic (t(20)= 1.826, p=.083). The mean for regular
gardeners prior to viewing the presentation was 2.76 (sd=.436), and the mean following

the presentation was 2.90 (sd=.301).

Master Gardeners also demonstrated a significant increase in knowledge

concerning how runoff or drift can move pesticides through the environment. Regular
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gardeners did not demonstrate a significant increase in knowledge on this topi (t(20)
1.451, p=.162). The mean for regular gardeners prior to viewing the presentation was

2.71 (sd=.561), and the mean following the presentation was 2.81 (sd=.512).

While combining mean scores and conducting a paired-samples t-test fer Mas
Gardeners and regular gardeners produced a significant increaseeingeekmowledge
gain concerning the importance of reading the pesticide label, this was nas¢heteen
a paired-samples t-test was conducted on each group separately. Aasigmficease in
knowledge was not demonstrated by Master Gardeners for this concept {t(30)=
p=.325). The mean for Master Gardeners on this concept prior to viewing the
presentation was 2.90 (sd=.301), and the mean following the presentation was 2.94
(sd=.250). Concerning the regular gardeners, a significant increase in knowkeigetw
demonstrated for this concept (t(20)= 1.826, p=.083). The mean for regular gardeners
prior to viewing the presentation was 2.86 (sd=.359), and the mean following the

presentation was 3.00 (sd=.000).
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Table 17. Pesticide knowledge before and after educational presentatidtegular Gardeners vs. Master Gardeners:.?

Regular Gardeners

Master Gardeners

a secondary pest outbreak

. t-value Sjg t-value S.ig

Topic df (2-sided) df (2-sided)
Potential benefits of using pesticides 3.508 20 .002* 2.402 30 .023*
Potential human health risks of pesticides 2.828 20 .010* 2.408 29 .023*
Potential environmental risks of pesticides 2.500 20 .021* 1.439 29 161
How pests become resistant to pesticides 4.067 19 .001* 4.137 28 .000*
How runoff or drlft can move pesticides 1.451 20 162 2 402 30 023
through the environment
Why chemical control should preferably be
considered only when alternatives are .
unavailable or when benefits outweigh the 1.826 20 083 2528 30 017
risks
The importance of using the_ smallest 2 609 20 017+ 2108 30 043"
effective amount of a pesticide
Egee;mportance of reading the pesticide 1.826 20 083 1.000 30 305
The role of pesticides in the development of 5587 20 000* 4817 o9 000*

1* Significance at = 0.05

2Responses were made on a 3-point Likert Scale (1= did not or do not understand, 3= undeusitemstand well)
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Perceived impact of IPM on future behavior
Respondents indicated a strong likelihood of sharing the information they learned
from the presentation with their friends and/or family (80.8%) (Table 18).&Imil
more than three-quarters (76.9%) indicated the information they learned from the
presentation would very likely impact the way they manage pests in the future.
Table 18. Likelihood of impact: All respondents. (n=52)
Action No. (%)

How likely are you to share what you learned today with friends
and/or family?

Very Likely 42 (80.8)
Somewhat Likely 10 (19.2)
Very Unlikely 0 (0.0)

Do you believe this presentation will impact the way you manage
future pest situations?

Very Likely 40 (76.9)
Somewhat Likely 12 (23.1)
Very Unlikely 0 (0.0)

Frequencies and percentages were computed to examine differencenbetwe
regular gardeners and Master Gardeners on the likelihood that they would share the
information they learned from the PowerPoint presentation. A majority ofareg
gardeners (66.7%) indicated they would be very likely to share the information they
learned with friends or family, and 33.3% indicated they were at least soméwhato
share what they learned. An overwhelming 90.3% of Master Gardeners iddieaye
were very likely to share the information they learned with friends oryaamid almost
9.7% indicated they were at least somewhat likely to take this action.

Frequencies and percentages were also computed to examine différtaeen
regular gardeners and Master Gardeners on the likelihood that the presentation would

impact the way they manage their own pest situations in the future. A majaorigular
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gardeners (85.7%) indicated it was very likely the presentation would impaduties

pest management behavior, and 14.3% indicated it was somewhat likely the presentation
would have an impact. Seventy-one percent of Master Gardeners indicated ityvas ve
likely the presentation would impact their future pest management behavior, and 29.0%

indicated it was somewhat likely that the presentation would have an impact on behavior.

Qualitative data analysis

Qualitative data were collected in Q.KT to assess other items resporedenel
about from the presentation and topics they would like to learn more about that were not
covered in the presentation. Seventeen responses were collected concerrsrigeopic
respondents learned about that were not mentioned in Q.KT. The majority of respondents
(76.5%) replied with information unrelated to the question. For those respondents of this
guestion that did respond correctly (23.5%), the responses included: That there is a
Northeastern IPM Center; Pheromone traps can draw good and bad insectshétom ot
areas, not just your own; Importance of understanding IPM and its benefits to the

environment and people as a society; and Importance of removing debris.

A total of 22 responses were collected concerning topics of interest tleahoter
covered in the presentation. Five respondents described wanting to learn more about
beneficials including which animals are beneficial, and how to protect and prdreote t
Four respondents indicated they would like to learn more about specific IPM- redated p
control methods. The use of organic methods was indicated by two respondents. Two

respondents also indicated a desire to learn more in depth about IPM, or specific
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information related to IPM in vegetable gardens. Another two respondentseddicat

desire to learn more about how to identify insects or weeds. Other responsagdhioyc

only one respondent each were as follows: Danger to children and pests of garden
chemicals and how lawn treatment effects children; Natural pestaydlerhy some

years a pest is bad, but hardly there the next year; Example of a peabell®kfine
resistance; People need to set a higher threshold of tolerance; and Hovapesuse
damage in all cycles of life. Two responses unrelated to the question included comments

of “Nothing” or a general critique of the presentation.

Survey Three: Pest Management Behavioral Changes (Q.BC)

Survey participation

In total, 73 home gardeners signed up to be contacted to participate in Q.BC. At
the time of Q.BC distribution, a total of 6 e-mail addresses failed to send and bounced
back to the researcher. Out of the remaining 67 successful contacts, 15 (23.4%tvere s
via U.S. Mail. The remaining 52 contacts were sent information about Q.BC via personal
e-mail addresses. A total of 41 surveys were completed and returned by & wibddath
urban and rural gardeners, reflecting a 61.2% response rate. The majerggaidents
completed the survey on-line (65.9%), followed by U.S. Mail (24.4%) and E-malil

(9.8%).

Respondents were asked the type of venues at which they had been approached to

enroll to take Q.BC (Table 19). The majority of respondents indicated the initialys
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they took was Q.AB through the University of Maryland Home and Gardenrafmn

website (36.6%).

Table 19. Enrollment venue. (n=41)

Location No. (%)
On-line through UM HGIC website 15 (36.6)
Responded at other location 8 (19.5)
County fair event 4 (9.8)
Farmer’s market 4 (9.8)
Respondent did not know where they were approached 4 (9.8)
Respondent did not take an initial survey 3(7.3)
Garden club meeting 2 (4.9)
Plant clinic 1(2.4)
State fair event 0 (0.0)

Qualitative data were coded to look at the venues respondents listed as other
locations (19.5%). Six of the eight respondents (75%) indicated they took the initial
survey at a Master Gardener meeting. The other two respondents (25%) repgrted the

took the initial survey at the Boonsboro Craft Fair.

Demographics

The average age of participants was between 51 and 60 years of age (J.able 20
About 70% of respondents had graduated from college, with 19.5% possessing a
Bachelor’'s degree and 48.8% a graduate degree. Although almost 40% of respondents
had been gardening for 21 or more years, about half the respondents had 15 or fewer

years of experience.
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Table 20. Respondent demographics. (n=41)

Demographic No. (%)
Age (years)
Under 20 0 (0.0)
21-30 1(2.4)
31-40 7 (17.1)
41-50 11 (26.8)
51-60 7(17.1)
61-70 10 (24.4)
>71 5(12.2)
Highest Education Level
Grade School 0 (0.0)
High School 1(2.4)
Some College 9 (22.0)
Associate’s Degree 3(7.3)
Bachelor's Degree 8 (19.5)
Graduate Degree 20 (48.8)
Gardening Experience (years)
Less than 5 4 (9.8)
6-10 8 (19.5)
11-15 8 (19.5)
16-20 5 (12.2)
> 21 16 (39.0)

Maintenance of the yard or garden

Respondents were asked a series of questions to determine how they generally
monitor for pests, make control decisions, and maintain their yard or garden. Three-
quarters of respondents reported they use a monitoring technique, with the majority
(65.9%) indicating their monitoring technique involved “eyeballing” how the yard Jooks

i.e. making an informal assessment (Table 21).

Table 21. Monitoring technique. (n=41)

Action No. (%)
Eyeballing how the yard looks 27 (65.9)
Counting the number of pests on a plant or within an area 4 (9.8)
Do not monitor for pests 10 (24.4)
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Sixty-one percent of respondents indicated they set some sort of threshold for

level of insect pest damage, and 43.9% indicated they do the same for weed pests (Tabl

22). Far more respondents (50%) indicated they control weeds as soon as tiutigz@de

them than those who reported controlling insect pests as soon as they are b6%ged (

Table 22. Pest action threshold. (n=41)

Action No. (%)
Control insect pests as soon as they are noticed 6 (14.6)
Do not control insects pests until they reach a certain numper 8 (19.5)
Do not control insect pests until a certain level of plant dama&e(61.0)
IS reached
Control weeds as soon as they are noticed 21 (51.2)
Do not control weeds until they reach a certain number or |el@l(43.9)

'Respondents could select more than one response

Using native plants, removing debris, and using resistant cultivars wer@she m

commonly reported actions relating to preparation and maintenance of the garden

(Table 23).

Table 23. Preparation and maintenance of the yard or gardeh(n=40)

Action No. (%)
Use plants native to the area respondent resides 29 (72.5)
Use resistant cultivars 25 (62.5)
Remove debris from the yard or garden 28 (70.0)
Use preventative insecticides on the lawn or garden to preyventl7.5)
pests
Use preventative herbicides/weed killers on the lawn or gardén(25.0)

to prevent pests

'Respondents could select more than one response
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Pest management

A section of Q.BC focused only on those who controlled a pest within the last
year. Thirty-two respondents (78%) indicated they had experienced eop&st
situation in the past year that required control. The statistics in the xaeicsions do

not include the ineligible respondents.

Eligible respondents (those who had experienced a pest control situation in the
past year that required control) were asked a series of questions abdid ppsti
management techniques that could be used in insect, weed, and disease pest control.
They were asked whether they had used a particular method in past, within ylealast
or if the method was not applicable. Within each block, if a single question was left

blank, the response was counted as not applicable.

1. Control of insect pests

Respondents were asked a series of questions about specific behaviorsighich t
had used to control insect pests in the past, and which they had used within therlast ye
Mean and standard deviation were computed for practices implemented to coatibl ins

in the past and within the last year (Appendix 18).

Paired-samples t-tests were computed to determine whether respoimeats’
pest control behavior had changed over time. Only one significant change in behavior
was found for all of the tested insect pest control measures (Table 24). Capcsenof

insect traps, the mean score for use of the method in the past was 1.47 (sd=.512) and the
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mean score for use of the method within the last year was 1.84 (sd=.375). A significa
difference was found between use of insect traps this year compared to pyeaisus
(t(18)=-2.689, p=.015). These data reflect a decreased use of insect trapsheithst

year compared to the past.

Table 24. Tactics to control insect pests: Past vs. preséent.

: t-value Sig

Action (n) df (2-tailed)
_Accepted some Ie_veI of (_jamage or number of 811 o4 425
insects before taking action
Used an insecticide as a first option for control .000 16 1.00
Used an insecticide as a last option for control 1.283 21 213
Spot treated with an insecticide -.371 22 714
_Treate_d_ the entire lawn and/or garden with an .1.468 14 164
insecticide
Used a non-insecticide approach as a first option 1.000 23 308
for control
Used a non-insecticide approach as a last option . 562 12 584
for control
_Used a trap (sticky trap or other) to control an -2 689 18 015+
insect pest
Pro_moted or released natural enemies to control . 566 17 579
an insect pest
Hand-picked or pruned off insects .000 21 1.000
Used insecticidal soap to control an insect pest -.436 15 .669
Used horticultural oil to control an insect pest -.437 17 .668

t* Sjgnificance at. = 0.05

“Note: A response of “Yes” was coded = 1. A response of “No” was coded = 2
Qualitative data were collected to determine whether there were attierds

used by respondents controlling insect pests currently or in the past. Vergfmnses

indicated a use of pesticides in the past and within the last year. The folloeingds

were each indicated by one respondent.

e Insect Control in the Past:
o Companion planting to encourage beneficials
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o Promoted the growth/reproduction of praying mantids and

toads

o0 Ignored the pests and tried insecticide soap

0 Hormone traps

0 Learned to tolerate them
e Insect Control This Year:

o Inundated with stink bugs. Pesticides didn’t work but a
flock of starlings came and cleared up the problem
Companion planting to encourage beneficials
Promoted the growth and habitat of toads
Diatomaceous earth
Identified pest and spot treated with rotenone
Pepper and garlic spray

O 0O O0OO0O0

2. Control of weed pests

Respondents were asked to report the specific weed control behaviors which they
had used in the past, and which they had used within the last year. Mean and standard
deviation were computed for practices implemented to control weed pests intthegas

within the last year (Appendix 19).

Paired-samples t-tests were computed to determine whether responelént we
control behavior had changed over time. Only one significant change in behavior was
found for all of the tested weed pest control measures (Table 25). In the padiengf
weeds out by hand, the mean score for the past was 1.16 (sd=.374), and the mean score
for this year was 1.00 (sd=.000). A significant difference was found between use of the
hand-pulling of weeds as a pest control method in the past compared to within the last
year (1(30)= 2.402, p=.023). These data reflect an increased use of hand-pulling of weeds

within the last year compared to the past.
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Table 25. Tactics to control weeds: Past vs. preseht.

. t-value Sig

Action (n) df (2-tailed)
Qgt(i:(()erﬁ)ted some amount of weeds before taking _811 o4 425
Used a herbicide as a first option for control .000 16 1.000
Used a herbicide as a last option for control 567 19 577
Spot_ treated specific weeds or problem areas with a _810 29 426
herbicide
Trea_te_d the entire lawn and/or garden with a 1143 18 268
herbicide
Used a non-herbicide approach as a first option for 1.447 29 162
control
Used a non-herbicide approach as a last option for -1.000 14 334
control
Pulled out weeds by hand 2.402 30 .023*

! * Significance at. = 0.05
’Note: A response of “Yes” was coded = 1. A response of “No” was coded = 2

Qualitative data were collected to determine whether there were attiewda
used by respondents controlling weeds this year or in the past. The majority abesspo
about weed control in the past and within the last year centered on the use of mudches as
control tactic. Unless otherwise noted, each of the following responsesdicsed by
one respondent.

e Weed Control in the Past:

o Fabric cover, mulches, crop rotation, cover crops
Mulched (2 responses)
Used newspaper to smother then applied bark mulch
Used mulch and compost from our bin
Vinegar spray and flame weeder

0 Learned to live with them and consider some attractive
e Weed Control This Year:

o Fabric cover, mulches, crop rotation, cover crops

o Smothered them with piles of pulled weeds and garden
debris
Mulched with lawn clippings
Mulched (2 responses)
Used newspapers to smother then applied bark mulch
Used mulch and compost from our bin

© O OO0

© O OO0
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o0 Newspaper barrier to smother weeds
o Vinegar spray and flame weeder
0 Mulch and competitive ground covers in specific areas

3. Control of disease pests

Respondents were asked a series of questions about particular behaviors whic
they had used to control disease pests in the past, and which they had used witsiin the la
year. Mean and standard deviation were computed for practices implementeddb cont

disease pests in the past, and within the last year (Appendix 20).

Paired-samples t-tests were computed to determine whether responeizse dis
pest control behavior had changed over time. A significant difference was fawekhe
use of conventional insecticides to control a pest that transmits a diseaseta®atp@s
method in the past compared to within the last year (t(14)=-2.256, p=.041) (Table 26).
The mean score for this practice in the past was 1.47 (sd=.516), and the meé&r score
this year was 1.73 (sd=.458). These data reflect a decreased use of thestamal

insecticides within the last year compared to the past.
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Table 26. Tactics to control disease pests: Past vs. presént.

. t-value Sig

Action (n) df (2-tailed)
Acgepted some level of damage or disease before 1.803 26 083
taking action
Used a fungicide or bactericide as a first option for - 437 17 668
control
Used a fungicide or bactericide as a last option for . 566 16 579
control
Spot treated diseased areas with a fungicide -2.024 20 .056
Treated an entlre area with a fungicide, including 1.000 14 334
areas not showing disease
Used a non-fungicide approach as a first option for 000 18 1.00
control
Used a non-fungicide approach as a last option for 1.000 14 334
control
Hand-picked or pruned off diseased areas 1.000 25 327
Used a conventional insecticide to control aninsect|  , ,co | 14 041*
pest that transmits a disease
Used msechqdal soap to control an insect pest that 000 14 1.00
transmits a disease

1 * Significance at. = 0.05
’Note: A response of “Yes” was coded = 1. A response of “No” was coded = 2

Qualitative data were collected to determine whether there were attiewda
used by respondents controlling disease pests this year or in the past. None of the
responses indicated a use of pesticides to control disease pests. The mesalt® lshow
that the methods used in the past do not generally differ from the methods used within the
last year. Each of these responses was indicated by one respondent.

e Disease Control in the Past:
o Companion planting and cleaning up debris
0 Released beneficials
o Plant removal, use of resistant varieties
e Disease Control This Year:
o Companion planting and cleaned up debris
0 Released beneficials
o Cultural practices (A.M. watering), plant removal, resistant
varieties

70



0 Used a home remedy of milk, a dash of dish detergent and
water to try to beat powdery mildew on a non-invasive
honeysuckle vine

4. Perceived changesin pest control decisions

Twenty respondents (62.5%) indicated their overall decisions about how they
choose to control pests (insects, weeds, or disease) had changed over time. Of the 20
respondents reporting a change in their pest control decisions, 19 supplied reasoning for
the change (Table 27). The most frequently reported reason for changingythe w
respondents control pests today was because the methods they now use are lass likely t
harm the environment (94.7%), followed by methods are less likely to harm humans or
pets (89.5%) and methods are better for the respondent’s yard or garden (78.9%).
Decreased cost and increased effectiveness of the method were reperie|b
percentages. Fewer than 20% of respondents indicated the methods they now use are

easier to find and purchase, take less time, or work quickly against a pest.

Qualitative measures from this section were reported by one respondent. The
response of “Identify pest and read about options” was provided, from which the
researcher concluded that the respondent’s pest control method changed because he or

she now identifies pests and considers all of the options for control.

71



Table 27. Why did respondents change their pest control tacticsth=19)

Reason No. (%)
Are less likely to harm the environment 18 (94.7)
Are less likely to harm humans or pets 17 (89.5)
Are better for my yard/garden 15 (78.9)
Cost less 5 (26.3)
More effective 4(21.1)
Easier to find and purchase 3 (15.8)
Take less time 3 (15.8)
Work quickly against a pest 1(5.3)
Other reasons 1(5.3)

'Respondents could select more than one response

5. Perceived changesin beliefs about pesticides
Respondents were asked to report whether there were changes in tetsrabeli
perceived risks concerning insecticides (Table 28), herbicides (Tabn29Ryngicides

(Table 30) in relation to humans and pets, and to the environment.

5.a. Beliefs about Insecticides
No respondents reported that they used to believe insecticides could be risky to
humans and pets, but now do not feel insecticides pose significant risk. Only one
respondent (3.1%) believed the same for the environment. However, 34.4% of
respondents used to think insecticides were not risky, but now believe they aferrisky
humans and pets, and 37.5% believe they are risky for the environment. Twenty-one
respondents (65.6%) indicated their thoughts about insecticide risk to humans and pets

had not changed, and about 60% reported the same belief concerning the environment.
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Table 28. Changes in beliefs about insecticide risk.

Risks to humans and pets (n=32) No. (%)
Used to think insecticides could be rigkyhumans and pet, but
now think insecticides do not pose significant risk to humans and 0 (0.0)
pets
Used to think insecticides were NOT riskyhumans and pet, but 11 (34.4)
now think insecticides could be risky to humans and pets '
Thoughts about insecticide riglk humans and pet has not 21 (65.6)
changed

Risks to the environment (n=32)
Used to think insecticides could be rigkythe environmen, but
now think insecticides do not pose significant risk to the 1(3.1)
environment
Used to think insecticides were NOT riskythe environmeni, but 12 (37.5)
now think insecticides could be risky to the environment '
Thoughts about insecticide rigik the environmeni has not changed 19 (59.4)

5.b. Bdliefs about Herbicides

About 35% of respondents indicated they used to think herbicides were not risky,

but now think they may be risky to both humans and pets and to the environment. Only

one respondent indicated their perception of herbicide risk to the environment had

decreased (3.2%) and none that their perception of risk to humans and pets had

decreased. Twenty-one respondents (65.6%) indicated their beliefs about heidkdile r

humans and pets had not changed and 19 respondents (61.3%) reported the same about

the environment.
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Table 29. Changes in beliefs about herbicide risk.

Risks to humans and pets (n=32) No. (%)
Used to think herbicide could be ristoyhumans and pet, but now 0(0.0)
think herbicides do not pose significant risk to humans and pets '
Used to think herbicides were NOT ristoyhumans and pet, but 11 (34.4)
now think herbicides could be risky to humans and pets '
Thoughts about herbicide ris humans and pet has not changed 21 (65.6)
Risks to the environment (n=31)
Used to think herbicides could be riskythe environmeni, but
now think insecticides do not pose significant risk to the 1(3.2)
environment
Used to think herbicides were NOT ristoythe environmeni, but 11 (35.5)
now think insecticides could be risky to the environment '
Thoughts about herbicide riséi the environmeni has not changed 19 (61.3)

5.c. Beliefs about Fungicides

Respondents indicated by 65.6% and 56.2% that their perceptions about fungicide

risk to humans and pets and to the environment, respectively, had not changed (Table

30). Very few respondents reported a decreased perceived risk of fungicideseas t

indicated by 9.4% of respondents for the environment, and 3.1% for risk to humans and

pets. Increased perception of fungicide risk was reported by 31.2% of respondents

concerning humans and pets, and 34.4% of respondents concerning the environment.

Table 30. Changes in beliefs about fungicide risk.

Risks to humans and pets (n=32) No. (%)
Used to think fungicides could be ristoyhumans and pet, but 1(3.1)
now think fungicides do not pose significant risk to humans and|pets '
Used to think fungicides were NOT risky humans and pet, but 10 (31.2)
now think fungicides could be risky to humans and pets '
Thoughts about fungicide rigk humans and pet has not changed 21 (65.6)

Risks to the environment (n=32)
Used to think fungicides could be ristg/the environment, but 3 (9.4)
now think fungicides do not pose significant risk to the environment '
Used to think fungicides were NOT riskythe environment, but 11 (34.4)
now think fungicides could be risky to the environment '
Thoughts about fungicide risk tbe environmeni has not changed 18 (56.2)
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6. Risk perception and change in overall pest control behavior

On one question, participants in Q.BC were asked to indicate whether their pes
control methods had changed over time. Another question on Q.BC asked respondents to
indicate whether their perception of pesticide risks to humans and pets as todha
environment had changed over time. The data from these two questions were compiled
into six contingency tables to examine how changes in pest control behavior vary with

perception of pesticide risks.

Concerning respondent perception of insecticide risk to humans and pets over
time, all of the respondents who indicated an increased perception of insedicide
humans and pets also indicated that their pest control practices had changedeover ti
(Table 31). Of the respondents indicating their perception of insecticid® fiskrtans
and pets had not changed over time, more than half indicated their pest controlgractice
had not changed over time, and slightly more than 40% indicated their pest control

practices had changed.

More than 90% of respondents who indicated an increased perception of the
potential risks of insecticides to the environment also indicated that their pest cont
practices had changed over time (Table 32). Only one respondent indicateeaseldc
risk perception of insecticides on the environment but also indicated their pest control
methods had changed over time. Of the respondents who indicated their perception of
insecticide risk to the environment had not changed over time, 42.9% of these

respondents still indicated a change in their pest control practices over time.
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Table 31. Perception of insecticide risk for humans and pets and behaviohange.

(n=32)
| have changed the| | have NOT changed
way | control pests the way | control
over time pests over time
No. (%) No. (%)
| used to think insecticides could be
risky to humans and pets, but now | 0 (0.0) 0 (0.0)
think they do not
| used to think insecticides were
NOT risky to humans and pets, but 11 (100.0) 0 (0.0)
now | think they COULD BE risky
My thinking about insecticide risk
to humans and pests has NOT 9 (42.9) 12 (57.1)
changed

Table 32. Perception of insecticide risk to the environment and behaviohange.

(n=32)
| have changed the| | have NOT changed
way | control pests the way | control
over time pests over time
No. (%) No. (%)
| used to think insecticides could be
risky to the environment, but now | 1 (100.0) 0 (0.0)
think they do not
| used to think insecticides were
NOT risky to the environment, but 11 (91.7) 1(8.3)
now | think they COULD BE risky
My thinking about insecticide risk
to the environment has NOT 8 (42.1) 11 (57.9)
changed

Similar to responses on perception of insecticide risk to humans and pets, all of

the respondents indicating an increased perceived risk over time of hertodmesans

and pets also indicated a change in their pest control methods over tiee33n

Nearly 43% of respondents who indicated their perception of herbicide risk to humans

and pets had not changed also indicated their pest control methods had changed over

time.
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Only one respondent indicated a decreased perception of herbicide risk to the
environment but also indicated a change in pest control practices over time 34abl
All of the respondents who indicated an increased perception of herbicide risk to the
environment also indicated a change in the way they control pests over time. The
majority of respondents who indicated no change in perception of herbicide tinsk t

environment also indicated they had not made changes in the way they control pests.

Table 33. Perception of herbicide risk to humans and pets and behaviohange.
(n=32)

| have changed the| | have NOT changed

way | control pests the way | control
over time pests over time
No. (%) No. (%)

| used to think herbicides could be
risky to humans and pets, but now | 0 (0.0) 0 (0.0)
think they do not

| used to think herbicides were NOT

risky to humans and pets, but now | 11 (100.0) 0 (0.0)
think they COULD BE risky
My thinking about herbicide risk to 9 (42.9) 12 (57.1)

o

humans and pests has NOT change

Table 34. Perception of herbicide risk to the environment and behavior chage.
(n=31)

| have changed the| | have NOT changed

way | control pests the way | control
over time pests over time
No. (%) No. (%)

| used to think herbicides could be
risky to the environment, but now | 1 (100.0) 0 (0.0)
think they do not

| used to think herbicides were NOT

risky to the environment, but now | 11 (100.0) 0 (0.0)
think they COULD BE risky
My thinking about herbicide risk to 7 (36.8) 12 (63.2)

the environment has NOT changed
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Ninety percent of respondents who indicated an increased perception ofdengici
risk to humans and pets over time also indicated a change in the way they contetfied pe
over time (Table 35). About half of the respondents who expressed no change in
perception of herbicide risk to humans and pests also indicated their pest cortoalsnet
had changed over time. Only one respondent indicated a decreased perception of
fungicide risk to humans and pets over time, and this single respondent also indicated

their pest control methods had not changed over time.

Nearly 91% of the respondents who expressed an increased perception of
fungicide risk to the environment over time also indicated a change in pest control
practices over time (Table 36). Half of the respondents who indicated no change in
perception of fungicide risk to the environment also indicated a change in pest contr
methods over time. Three respondents indicated a decreased perception of fusgicide r
to the environment over time, and one of these respondents indicated a change in their
pest control methods over time.

Table 35. Perception of fungicide risk to humans and pets and behavior chge
(n=32)

| have changed the| | have NOT changed

way | control pests the way | control
over time pests over time
No. (%) No. (%)

| used to think fungicides could be
risky to humans and pets, but now | 0 (0.0) 1 (100.0)
think they do not

| used to think fungicides were NOT
risky to humans and pets, but now | 9 (90.0) 1(10.0)
think they COULD BE risky

My thinking about fungicide risk to
humans and pests has NOT change

11 (52.4) 10 (47.6)

o
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Table 36. Perception of fungicide risk to the environment and behavior chae.
(n=32)

| have changed the| | have NOT changed

way | control pests the way | control
over time pests over time
No. (%) No. (%)

| used to think fungicides could be
risky to the environment, but now | 1(33.3) 2 (66.7)
think they do not

| used to think fungicides were NOT

risky to the environment, but now | 10 (90.9) 1(9.1)
think they COULD BE risky
My thinking about fungicide risk to 9 (50.0) 9 (50.0)

the environment has NOT changed

Information acquisition

Respondents were asked to confirm where they sought informatiaip them
make decisions on managing pests. The top five resources reported were books or
references previously owned (65.9%), the Internet (63.4%), interaction withrMaste
Gardeners/Cooperative Extension (61%), the University of Maryland Home dear
Information Center (56.1%), and magazines (53.7%) (Table 37). Ten or fewer
respondents listed no one, television, a pest control company, garden club, radio,
podcasts and other resources as sources used to acquire information about pest control.
Three respondents indicated other resources used in making pest managemensdecisi
These responses included research from several universities nationwidey lalaelis on

many products, and resource handbooks or other literature.
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Table 37. Sources used in making pest management decisidris=38)

Source No. (%)
Books or references you own 27 (65.9)
The Internet 26 (63.4)
Interaction with Master Gardeners/Cooperative Extension 25 (61
University of Maryland Home & Garden Information Center 23 (56.1
Magazines 22 (53.7)
Neighbors and/or friends 19 (46.3)
Newspapers 15 (36.6)
Books or references from a public library 15 (36.6
Family members 14 (34.1)
Retail employees 11 (26.8)
No one 10 (24.4)
Television 7 (17.1)
Pest control company 6 (14.6)
Garden club 5 (12.2)
Radio 4 (9.8)
Other resources 3 (7.3%)
Podcasts 2 (4.9)

'Respondents could select more than one response

Respondents were asked to choose the one source of pest management

information that was most influential in their pest control decision. The top thremesour

reported were interaction with Master Gardeners/Cooperative Extension (2618%)

University of Maryland Home & Garden Information Center (21.1%) and thenkiter

(18.4%) (Table 38). No respondents selected television, radio, newspapers, podcasts,

neighbors/friends or a garden club as the single most important source of irdormat

they use for pest control information. The one respondent who offered a differeméior ot

information source indicated combining knowledge, information and experience with

observation and common sense.
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Table 38. Most important source of pest management decision-making infoation.

(n=38)

No. (%)
Interaction with Master Gardeners/Cooperative Extension 10 (26.3)
University of Maryland Home & Garden Information Center 8 (21.1)
The Internet 7 (18.4)
Books or references owned by respondent 4 (10.5)
Family members 2 (5.3)
Books or references from a public library 2 (5.3)
Magazines 1(2.6)
Retail employees 1(2.6)
Pest control company 1(2.6)
No one 1(2.6)
Other resources 1(2.6)
Television 0 (0.0)
Radio 0 (0.0)
Newspapers 0 (0.0)
Podcasts 0 (0.0)
Neighbors and/or friends 0 (0.0)
Garden club 0 (0.0)

By a wide margin, the primary reason respondents chose for relying omoftheir t

source of pest control information was that it was a trusted information §@0tZ&6)

(Table 39). Five respondents supplied qualitative data suggesting other reasoise they

their top pest control information choice. The following responses were indicatettby

respondent each: Can compare multiple sources; Convenience of Master Gstatehe

at a farmer’s market; Information based on current research; My owfsbahd Only

grow hot peppers, so not many pests.
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Table 39. Qualities of most important source of pest management decisioraking

information. * (n=45)

Reason No. (%)
Trusted source of information 29 (70.7
Provides a variety of pest management options 19 (46
Respondent prefers to use non-pesticide methods, and sopreg, (41.5)
gives best information on them '
Not too costly to access 13 (31.7)
Other reason 5(12.2)
Respondent prefers to use pesticides and source gives best 4(9.8)
information on them '
The only source available to respondent 1.4

'Respondents could select more than one response

3)
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Chapter Four

Discussion and Conclusions

The anticipated population for this study was the general gardening public in
Maryland, Delaware, and West Virginia who attended venues where Mastien@es
volunteer. As evidenced by their attendance at Master Gardener venues, these
respondents were active seekers of gardening information. The majdhgy o
respondents for all three surveys were over the age of 50, and more than 70% of the
respondent population for Questionnaire: Behavior Change (Q.BC) had maintained a
yard or garden for more than 11 years. The respondents for all three surieys we
extremely well educated; with well over 60% of respondents possessing bobaadre
graduate-level degree. Overall, these respondents also appeared to be knowledgeable
about the environment. Ostman & Parker (1987) found a positive relationship between
education level and environmental awareness in the general public. While tivelsela
high education level of the respondents in this study may have influenced their
environmental awareness, another reason for such elevated environmental knowledge
may be related to the age of these respondents. As the majority of these respmedent
in their 50’s or older, possibly approaching or already in retirement, they meaytae
time than the general population to devote to their gardening activities and garden

information research.

Overall, this study had a very good response rate. However, a limitation of the
study was the impact of environmental conditions, such as hot weather on further

successful survey solicitation by Master Gardeners. Throughout the garind which
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Questionnaire: Attitudes and Beliefs (Q.AB) was made available, mahg dlaster
Gardener volunteer sites were outdoors, subject to the seasonal elements Masteral
Gardeners indicated that many potential survey participants declinedittppéet

because of the hot weather. This would also have potentially affected the respense

for Q.BC, since enrollment for that survey took place principally during the chtrea
connected with Q.AB. A method could be devised in the future to promote solicitation of

the survey at other more environmentally comfortable sites.

Home Gardeners’ Knowledge, Values, and Attitudes toward Pest &hagement

Knowledge of IPM

Questionnaire: Knowledge Transfer (Q.KT) demonstrated significamges in
perception of knowledge about IPM principles following a PowerPoint presemtatie
unplanned use of the PowerPoint presentation as an educational tool for Master
Gardeners in training allowed the researcher to compare and contrast knoydedige
these two groups. Overall, there was an increase in perceived knowledge & of
related topics by both Master Gardeners and regular gardenergriglhe presentation.
This indicates the presentation was a useful tool for improving the perceived knowledge
of participants. The single topic on which these respondents collectively did not show
significant knowledge gain was related to reasons to protect pollinatorsyiarthePrior
to viewing the presentation, these respondents indicated a high level of undegsténdin
the reasons to protect pollinators. News media in the last year or two haasimgie
drawn attention to the problem of disappearing pollinators locally and worldwide, and

this may well have contributed to prior acceptance of this concept by the study
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participants. The presentation, therefore, may have served to simply reitiferconcept
of pollinator protection in this group, and this may be why a significant gain in pedcei

knowledge was not found.

Although the PowerPoint presentation was developed for use by Master
Gardeners to give presentations to the public, the set was actually usee icases to
train new Master Gardeners. Sadbél. (2004) found that training on specific topics
helped to increase positive behavioral change in Master Gardeners. The amticipati
the design of this component of the current study was that increasing knowledge via
specific training would promote positive behavioral change in all respondentg Whil
actual behavior was not explored in this section, overall, both Master Gardeners and
regular gardeners expressed significant gains in perceived knowleagdriglthe
PowerPoint presentation. While in a few cases significant increases iivpdrce
knowledge were not indicated, a general upward trend was reflected in the ddita for
guestions. Based on these trends, it is obvious the PowerPoint presentation can be viewed

as a valuable educational tool for promoting use of IPM tactics in the home garden.

Concerning the use of physical control tactics to manage pests, and thepotent
environmental risks of pesticides, Master Gardeners did not show significaasegia
perceived knowledge gain whereas regular gardeners did. However, asesidg
response means, the Master Gardeners reported a high level of understatiaiag of
concepts prior to viewing the presentation, which may explain why a significaatise

in knowledge gain was not found.
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Collectively, Master Gardeners and regular gardeners showed sighii@ins in
understanding the importance of reading a pesticide label. However, whemeatami
separately, neither Master Gardeners nor regular gardeners showkcksigimcreases
in understanding the importance of reading a pesticide label. Both groups indicagkd a hi
understanding before the presentation, and this, more than likely, indicates that the
increases seen in knowledge gain on this topic were too small to be considered

statistically significant.

Regular gardeners did not show significant increases in perceived knowl@ilge ga
concerning the meaning of the term IPM. However, it is more important tisat the
gardeners understand the concepts of IPM rather than simply understanding the term.
fact, these gardeners did express significant gains in perceived kgewakspecific
IPM tactics following the presentation, thus meeting an important goal aésbarcher
to promote concepts over terminology. The regular gardeners also did not show a
significant increase in understanding why chemical control should prefdrably
considered only when alternatives are unavailable or when benefits outweigikshe ri
and how runoff or drift can move pesticides through the environment. These gardeners
indicated a high understanding of these concepts before the presentation, and this may
have had an impact on the realization of significant knowledge gain. It nualyeatbe

case that these are areas of the PowerPoint presentation where mefimayée useful.

A strong majority of both regular gardeners and Master Gardeners iddicate
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were likely to share the information learned from the presentation with froezrfdmily,

thus establishing both groups as good potential transmitters of IPM knowledge. In fact,
Master Gardeners indicated a 90% likelihood of sharing information, which is a
reasonable finding as the role of the Master Gardener is to transmit atifmmrbetween
Extension and gardeners in their regions. Also, this high level of likelihood of gharin
this particular information indicates Master Gardeners who viewed the Power
presentation were interested in extending IPM education specificall/iniplies the
concepts in the presentation may be disseminated beyond the initial gardeners
participating in the presentation. Dillmanal. (1989) showed that, in agriculture,

diffusion of new practices is a slow process that begins with the early usergavho
influence other farmers to adopt certain practices, thus furthering thetiaipac
Extension-based initiatives. This same principle can be applied to the aiugynivhere
the IPM PowerPoint presentation attendees can be considered early adbpteanw

then serve as an important influence on other gardeners in the promotion and use of IPM
as a pest management strategy. A strong majority of both regular garaeddisster
Gardeners also indicated the presentation would likely impact their owe fugat

control decisions. A greater number of regular gardeners than Masten&arahelicated
the presentation would have an impact on their future decisions. The regular gardene
may have had less previous experience with IPM concepts, and this may explain the

difference, albeit small, between these two groups.

Values and attitudes

These respondents are strongly motivated to protect both human health and
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environmental integrity in making pest control decisions. More than 80% of respondents
expressed concern for protecting themselves, their families, and pets witknglen a

pest control method. Similar levels of concern were expressed by thesedas

regarding environmental issues including the importance that a pest coetinoldm

protects natural enemies, bee populations, and water sources. Strong concern was
reported for both local water sources, such as those in the respondents’ own yalid, as we
as in more distant water sources that could be affected by urban runoff. Thitemdica
these respondents are not simply concerned with themselves and their immediate
surroundings, but that they also have concern for how their actions affect mane dista
environments. To some degree, this may be a sign that these respondents hawd a level

understanding about the interconnected nature of their environment.

Nearly all of the respondents indicated it was at least somewhat imgbetat
pest control method be easy to use. Clearly, these gardeners value pest ctimbas me

that will meet their desired goals without being too difficult to implement.

Three-quarters of respondents found it very important that a pest control method
be able to be used on or near vegetable gardens or fruit. This may suggest that a large
proportion of these respondents grow fruits, vegetables, herbs, and/or other edibles.
Recent studies have suggested an upward trend in the amount of edible gardening in the

United States within the last few years (Nardozzi, 2008).

These respondents were particularly consistent in their motivation to use non-
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pesticide alternative methods for pest control. More than 50% of these resp@adtbnts
they were willing to pay more money, if necessary, to use a non-pestitgdsative

rather than a pesticide. If an alternative method would work as effeciiselypesticide,

but might take longer to produce a result, nearly 60% of respondents weregtill ve
motivated to use the non-pesticide alternative control method. These findings are
supported by Grieshagt al. (1992) who found that in order to decrease pesticide use,
respondents reported they would be willing to pay more money or spend extra time
applying a pest control method. Measuring a different input, ée@hr(1983) found

survey respondents would be willing to spend more time in the yard in order to decrease
pesticide use. Taken together, results from Grieshalp, Fearet al., and the current
study show many home gardeners are willing to spend time, effort, and moneydto avoi

using pesticides in their yards.

Repeatedly throughout this study, respondents indicated a strong desirato use
pest control method that was easy to use, but when factors such as harm to humans or the
environment were incorporated into the scenario, the broad majority of respondents
desired to use the method that would impose the least amount of harm. The overall strong
desire to use non-pesticide alternative methods diminished only when presente wit
scenario of a more effective pesticide, or if the alternative method washaonful to
humans or the environment. These results indicate that there are only very &waast

where a pesticide would be the primary method chosen for control by these respondents.
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Pest management strategies

Many of the behaviors indicated by these respondents reflect use of some
practices that are typically considered elements of an IPM ggraddmost 90% of
respondents indicated they were at least somewhat likely to monitor tteefoyg@ests in
Q.AB. In Q.BC wherein more detailed questioning investigated the axtratoring
practices of respondents, the most common monitoring strategy among respondents
involved making an informal assessment of how the yard looks. Grieshb§1992)
found gardeners commonly employ heuristics to simplify pest managemenoaecisi
Focusing mainly on aesthetics, these gardeners are generally not ustngpmetex
monitoring strategies. This suggests a heuristic approach to monitorirsgithas to
simplify complicated decisions about pest monitoring and management. However,
conducting any kind of monitoring may be considered a key element of IPM, and the fact
that the respondents in the current study were largely implementing monitsrigem
apart from gardeners who spray on a schedule. This finding is in agreemeRbjuttie
et al. (1987), who found that more IPM users than non-users employed monitoring
strategies in their yard, and these IPM users, like respondents in the cualgnt s
implemented monitoring strategies such as simply “noticing damage s plather

than using more complex strategies.

At least some willingness to accept a number of insect pests or plant daasage
indicated by more than 90% of respondents in Q.AB, with more than 50% of respondents
indicating they were very likely to accept some insect pests. Thesegnalie supported

by the results in Q.BC where a majority of respondents (61%) indicated thiédia ce
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population of insect pests or level of plant damage must be reached before thegttake pe
control action. With respect to weeds, in Q.AB, again about 90% of respondents showed
willingness to accept some number of weeds in the yard or garden, with about half of the
respondents indicating they were very likely to accept some weeds. Respoweexts’

control decisions were fairly split among respondents in Q.BC indicating & tsir

control weeds as soon as they are noticed (51.2%) and respondents indicating they do not
control weeds until a certain number or level are reached (43.9%). The findihgs of

two surveys are moderately consistent considering about 50% of respondents of Q.AB
said they accept some level of weeds and in Q.BC slightly over 40% of resfgnde

reported the same behavior.

It can, therefore, be concluded that these gardeners are using some kind of
threshold, or have some tolerance for pests in the yard or garden. Belldivi{2008)
found that there is a difference in thresholds for taking action against insech@esten
pesticide and non-pesticide users. In that study, non-pesticide usernagtikely to
take pest control action when the pest posed a threat to family. The respondents in the
current study showed a strong propensity to use non-pesticide alternativel siietr
pest control. It is unclear to what extent home gardeners in the currensstuatyion

thresholds for either insect pests or for weeds.

These respondents consistently indicated in many places throughout thefseries

guestionnaires that they were already using, or at least somewhatdike taking

actions that are part of an IPM strategy. This is consistent with pren@search.
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Through an interactive home gardener survey quiz of gardeners at the Phi&adelphi
Flower Show, Sellmest al. (2003) found many respondents actually indicated use of

IPM principles such as pest identification before taking control action.

Preventative measures such as use of native plants or resistant cgltivars
evidence of planning ahead to avoid potential pest problemsetra#a(1983) found that
although survey respondents were receptive to IPM, most were reactirgg poqidems
rather than taking steps to prevent potentially serious pest infestations. Respiwmndents
the current study indicated they used several preventative tactics includcty mative
plants, resistant cultivars, and removal of garden debris. These gardeoregly st
indicated knowledge of IPM strategies whereas the survey respondends éhdreonly
indicated a receptiveness to learn about IPM strategies, and were thefaraking
use of preventative tactics in their yards. Use of preventative herbicide srsd/cticide
treatments was not prevalent among respondents in the current study, as might be
predicted by their general avoidance of pesticides. These findings dex sintihose of
Baldwinet al. (2008), who found that consumers who do not use pesticides were more
likely to take measures to prevent more serious insect infestations. Thoseleggpo
preferred non-pesticide alternatives and also tended to use many gardeatiprepad

treatment tactics in the yard or garden.

In examining how well these home gardeners’ actions reflected theerosn it

does appear that, in many cases, respondents did take positive action in support of their

concerns. With one exception, all of the comparisons tested showed agreement between
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respondents’ reported concerns and their actions. Based on the findings ofstpeachi-
goodness of fit tests, the concern these respondents expressed for proteeting wat
sources in their own yard as well as more distant water sources that cofi&ttss by

urban runoff was reflected in their action of leaving a pesticide-free sti@mamnext to

areas that drain into water sources. This finding indicates these resparderdsy

aware of the potential effects their actions may have on water sources bdtrenea

home as well as in more distant environments. Similarly, the chi-square goodness of f
test indicated respondents who expressed concern about protecting bee populations also
reported using pesticides in the morning or evening. These respondents might have
chosen to spray in the morning and evening simply because that was the time oftday mos
convenient for them, or because they were aware bees are less actise airés.

However, the fact that those who expressed the most concern about protecting bees were
also by far the most likely to avoid spraying during the middle of the day sugjgests

respondents did understand the protective effect of their actions.

The sole exception to agreement between concern and appropriate action was in
regard to natural enemies. Throughout the study, respondents expressed considerable
interest and concern for protecting natural enemies; however, the resbkscbf-square
test indicated inconsistency between their concern for natural enemidand t
expressed desire to use a pest control method that would kill all of the pestmili@s i
a general lack of understanding that maintaining some level of pests is netessar
promote a food source on which natural enemies can survive. A study by Seiiner

(2003) supports this finding, where gardeners at the Philadelphia Flower Shawwdsele
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partially correct responses on a quiz on IPM, indicating a lack of understandergaaf c
IPM concepts. In both of these cases it is clear that even in users of dektjraied

need for home gardener educational initiatives exists.

Generally speaking, it is unclear whether or not these respondents andl ¢inst
positive actions they indicate taking are part of an IPM approach. It icleany
however, that these respondents are making use of IPM strategies. While some
educational materials focus on promoting knowledge of terminology such ashiéM, t
concepts that are most important in educational transactions are the positive
environmentally preferable actions rather than terminology alone. Undersjdhdt
gardeners are using these environmentally preferable actions is usefili¢ators in
developing outreach materials. They can build upon what is already known about home
gardener actions and can target areas requiring more specific attentindicased by
the failure of respondents to understand the linkage between natural enemies and
maintaining a pest population to exploit for food, it is also important that educators
provide the reasoning for these environmentally preferable actions in order to promote

and reinforce positive action.

Summary of home gardener knowledge, values, attitudes, and strategies

In considering pest control, these respondents expressed strong values concerning
both human health and the environment. In making pest control decisions, the
respondents showed a strong propensity for and interest in using non-pesecickiaé

control measures. Whether or not these gardeners currently possess enougtglentmvle
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recognize that many of the tactics they report using in their yard @ergare IPM

strategies, it appears they are taking positive action to promote the seétly,amd

integrity of the things they value. Both Master Gardeners and regutiargas expressed
considerable knowledge of IPM concepts, and also indicated that educatioratioutre
such as PowerPoint presentations can further improve upon perceptions of IPM
knowledge. Educators can build upon these gardeners’ knowledge and actions to further

promote preferred practices and understanding of IPM.

Factors Involved in Home Gardener Acquisition of Pest Managemennformation

Home gardener information acquisition

Respondents consistently identified Extension, Master Gardeners ancethetint
as valuable resources in both Q.AB and Q.BC. These sources were rated the highest for
each type of gardening information, including general information as svelloae
specific information on pest management, pesticide information and non-pesticide
alternative information. This indicates that these three sources provide angeeof
useful gardening information. These sources were also reported to havkegriha
majority of respondents with a positive experience in the past. Additional sources
strongly indicated by respondents as useful included the University of Marytand H
and Garden Information Center (UMHGIC), and books or references owned by the
respondent. All of the above mentioned sources were indicated as important soufces use
in making pest management decisions. Retail employees and pest control compesies w
not generally reported as good sources for any kind of gardening information, yand the

were not identified as important sources in making pest management decision
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In comparison with previous studies, these findings constitute a major difference
in both sources preferred and sources that affect pest management decisionsdBa
al. (1983) found gardeners with plots in Washington D.C. community gardens tended to
use magazines, books, National Park Service newsletters, or friends anddamily
gardening information. Other studies have implicated pest control operatorsardeav
services as important sources for gardening information (Frankie & Laveh378;
Levenson & Frankie, 1982; Rajoteal. 1987). Retall establishments have also been
implicated as major sources of gardening information in the past (Kerfi§a8), which
these respondents did not indicate utilizing for information. Pounds (1985) proposed
there may be differences in where people seek information compared to where they
ultimately locate useful information; however, the current study does nettréfht
finding as these respondents tended to use resources they initially sought out inanaking

pest management decision.

Several factors may be responsible for these clear differences ypdiseof
sources used for information. Respondents’ high education level and their elevated
knowledge and use of IPM strategies may well be a factor in their strozgceshn
Cooperative Extension and Master Gardeners. Previous research has shown that use of
Cooperative Extension services is associated with higher educationy(&aNeshry,
2006). The Maryland Urban IPM Impact Study found that users of IPM in the home
garden were more likely to use Extension services for gardening and pesemantg
information (Rajottest al. 1987). The respondents’ consistent use of these particular

sources indicates they do have an opinion as to where they will find the most useful
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gardening and pest management information that will impact their decisions.
Respondents on Q.AB reported having had satisfactory resolution of gardeningrguesti
from these sources in the past, and it is reasonable to expect they would continue to rely
on these sources. These respondents may have developed a relationship with their local
Master Gardener and as a result may not rely on retail employees orrgst co

companies for gardening and pest management information. Another faces telat
comfort with using the Internet for information. Many previous studies iipagstg

home gardener information source preferences were conducted before widespogad use
the Internet. The Internet has expanded significantly in the last 20+tgdsgsome a

new source of information relied upon by these gardeners. Resources such as i@eoperat
Extension as well as the UMHGIC are highly publicized on the Internet as baitam
extensive websites dedicated to providing outreach. As the Internet has gained in
popularity, this increase in these particular sources visibility to the publesstr

inform home gardeners that these sources exist.

Earlier research has expressed a need for study of factors that ampiaetin a
gardening information source (Kelley & Wehry, 2006). The factors most commonly
indicated by respondents as reasons for using a particular source of irdarfoati
making pest management decisions included trust in the source, source’s ability to
provide a variety of pest management options, and low cost. These respondents also
expressed a preference for using non-pesticide alternatives and indicatmattedlsey
used in making a pest management decision provides the best information on alternatives

While some of these factors are based on preferences and values, somedare base
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convenience.

Conveniences associated with information acquisition

Concerning convenience, the respondents indicated a number of factors that
impact how information is acquired. Varlameffal. (2002) found that essential features
of obtaining gardening information included convenience and free availabhity. T
finding supports the results of the current study where 90% or more of respondents
indicated cost, time required to access information, and travel distance aghsdnife

not very important.

About 90% of respondents also reported that it was at least somewhat important
that information be available without leaving home. Only a small minority of
respondents (14.6%) specified that the Internet not be required to access inforiiai
Internet is obviously a tool that is accessible within the home. This finding giéiesm
these respondents are generally comfortable using the Internet to atmasation. This
is in contrast to a previous study that found the Internet to be a lesser used source for
gardening information (Varlamoét al. 2002). However, Varlamott al. also noted
increased use of the Internet to access information was associated wathdaigbation.

In the current study, a great majority of respondents possessed a Badweticee or
higher, which may help explain why such a small percentage of respondecésaddi
desire to attain information without use of the Internet. The time intervakbetthe

2002 study and the current study also is likely a factor, as more people have become

more comfortable with the Internet. Older individuals comprise a rapidlynelxpa
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group using the Internet (Trocchia & Janda, 2000). As lyer & Eastman (2006)doointe
out, the increase in use of the Internet by older individuals presents a significant
opportunity for marketers to target these users. Similarly, educators ctalizain this

finding to promote educational initiatives targeting these respondents.

Summary of home gardener acquisition of information

The sources of pest control information most used by respondents are those that
tend to be convenient to access, including cost, travel distance, and time required to
access information. This is reflected in the factors they listed astanpass well as in
the sources these respondents listed as utilized resources. Respondentfoaiat®mm
using the Internet to access information, but also use Master Gardeners, Gaopera
Extension and written materials in making gardening and pest managemisitie
Respondents also overwhelmingly reported that it was important for the infmmmat
source to provide multiple options for pest control, including pesticide and non-gbestici
alternative information. IPM includes the consideration of all viable pest naeage
options for a particular situation. Since these respondents express a desicedsita
information on multiple methods for pest control, they appear to posses the fram@awork t

consider multiple options, thus using IPM in making pest management decisions.

Actual Changes in Pest Management Practices and Beliefs by Hersardeners

Perception of pesticide risk
Changes in pest management beliefs were assessed in Q.BC and included

perceived risk of insecticides, herbicides and fungicides on humans, pets, and the
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environment. Very few respondents indicated a decreased perceived risicofithss
herbicides, or fungicides over time, while a majority indicated no changeitin the

perception of pesticide risk to humans and pets or to the environment. Notably, a sizeable
minority of between 30 - 40% of respondents indicated an increased perception of
pesticide risk (insecticides, herbicides, or fungicides) to humans and pets or to the

environment over time.

A majority of respondents indicated their overall pest control decisions had
changed over time. Considering this sturdy minority of respondents who ettlerat
increased perception of insecticide, herbicide, or fungicide risk to humans and pets or t
environment over time, 90% or more also indicated they had changed their pest control
behavior over time. Additionally, sizable numbers of between 35% and as high as 52% of
respondents who indicated their risk perceptions for insecticides, herbicides, or
fungicides had not changed over time also indicated their pest control tactics hgeldcha
over time. In this case where risk perception had not changed but behavior had, the
motivating factor for the change was less clear. InterestingbisBopet al. (1992)
suggested there is commonly a discrepancy between home gardenembdliefs
behaviors. This is not found to be true of the respondents in the current study who
indicated an increased perception of pesticide risk, as the majority havedhaeiy
practices over time. For those respondents who expressed no change irceptiqe
but who had changed their pest control behavior, the discrepancy described by Greishop
et al. (1992) appears plausible. It is also quite possible that the behavioral change in these

respondents was motivated by factors other than risk perception.
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On questions directly asking about motivation for change, about 80% - 95% of
respondents indicated the top three reasons for changing their pest contrarbetee
that the methods currently used were less likely to harm the environmeftikdBst
harm humans or pets, or were considered better for the yard or garden. Rew of t
respondents (<16%) reported being motivated by reasons of convenience (easler to f
and purchase, takes less time, works quickly), and only about one-fifth to one-quarter of
respondents indicated lower cost and/or greater efficacy conttitutbeir decisions to
change their pest control methods. It is very interesting to contrast reginde
expressed desire for convenient access to pest management informatidwewltdck of
demand for convenience in pest control methods. In choosing pest control methods,
these respondents overwhelming made decisions based on their values more than

convenience.

Although not tested in this study, another potential reason for changes in pest
control tactics may involve trends in the consumer market. Recent trends have driven
more toward environmentally friendly or “green” products. Current relsdes shown
this as a developing trend (Roberts, 1996; Ginsberg & Bloom, 2004; Rex & Baumann,
2007; Brown, 2008). While the specific pest control methods these respondents have
switched to using is unclear, the strong desire to use non-pesticide aleemathods for
pest control is very clear and is reflective of the current trends of moreeméantally

friendly methods.
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Home gardener change in behavior

Although many respondents suggested they had made changes in behaviors taken
to control pests, answers to specific questions concerning pest control adtionshe
last year did not indicate significant change in pest management belRaspondents
indicated a significant decrease in the use of conventional insecticides t eantrsect
pest that transmits a disease within the last year compared to in theipasissible
these respondents may not have had an infestation of pests that transmit dik@ase w
this particular year. Significant decreases in the use of traps to costot pests were
also indicated by these respondents. Anecdotal information offered by some atténdees
the PowerPoint presentation indicated at least some respondents did not fe&lapsect
were effective. It is also possible that in the past year respondents didv@at$ect
pests for which traps are appropriate and available. A significant iedredi®e number
of respondents indicating hand-pulling of weeds as a control tactic within tlyedast
compared to the past was found. This increased use of physical control of weedagests m
indicate respondents had fewer weeds in the last year, and therefore foumpdilliagd-

to be a less burdensome task.

It must be noted the questions on specific actions were based on changes in
behavior made within the last year. In contrast, where respondents indicegegdonse
to a general question that they had made changes in their pest management behavior, no
specific time frame was indicated. Respondents reported having madescimatingeway
they control pests, but quite possibly the changes were implemented previousne the

frame of the study questions about changes in specific actions in the preanu3iye

102



study design does not allow conclusions about when these respondents began to make

specific changes in their pest management behavior.

Summary of home gardener pest management practices and beliefs

A sizable number of these respondents indicated an increased perception of
pesticide risk over time which may have functioned as a catalyst for tfagige in pest
control behavior. While the majority of the respondents indicated no change in perception
of pesticide risk over time, a considerable minority of these respondents Have sti
changed their pest control behaviors over time. While it is unclear exdutly strategies
may have originally been implemented, respondents clearly indicatedulreint
methods were friendlier to humans and/or the environment. The majority of respondents
were driven more toward the use of least-toxic or non-pesticide alterma¢ithods. It
would be interesting to see whether this subset actually purchases “greeucts in
general. Results of this study indicate this audience is primed for the userafrsa

“green” methods and for such products if and when they become available and enarkete

Conclusions

Respondents were very well educated, seasoned gardeners who weréyprimari
interested in learning about and using non-pesticidal methods to contrahpbsis
yards and gardens. They expressed considerable concern for protecting huthambea
promoting environmental integrity in making pest management decisions. Bsiacre
information on gardening and pest management, the majority of these gardeners used

very different sources of information compared to what has been found in previous
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studies. Their preferred sources were Master Gardeners, Cooperativedaxtdes

Internet, and written reference materials they own.

This group was already incorporating IPM tactics into their gardetriatggy.
The extent to which these respondents understood exactly why the actions theg took a
beneficial, or whether they knew their actions constitute portions of an IPM pragra
unclear. This study did not directly query this connection. However, the stdsti
significant combination of specific actions in the cases of leaving a&batrip and
spraying during the morning or evening, protective of water and bees, reslyect
provides some evidence that respondents may have understood the consequences of at

least some of their pest control decisions.

Most respondents reported their perception of the level of risk associated with
various types of pesticides had not changed. Importantly, the majority of thossidv
express an increased perception of pesticide risk over time also reporteddhey
changed their pest control behavior over time. The major reasons offerbd @bainge
in pest control decisions reflected the consistent level of concern for humdndrehlt
the environment throughout the study. This group was highly motivated to adoptrsafer o
more environmentally friendly pest control tactics; lack of convenience and loigsie

were not barriers.

Both regular gardeners and Master Gardeners in training perceived thei

knowledge of IPM principles had improved due to the outreach material presented in this
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study. Both groups believed they would be likely to transfer what they had learned about
IPM to others. This indicates that regular gardeners can serve aadigtgrs of IPM
and preferred practices and promote these practices throughout their localretynm

Master Gardeners can fulfill this role on a more regional basis.

Educators should capitalize on the knowledge and motivations of environmentally
aware gardeners to further promote preferred pest managementgstahie extent to
which gardeners understand the consequences of their pest control decisions on entities
they value is unclear. Gardeners who are already using some IPM teclamndues
strategies in their own yard are seeking to educate themselves on congeptstbe
basics. Educators should design outreach that moves beyond the most basic gardening
and pest management theory to explain higher level concepts such as the fualdaohe
predator-prey relationships. Providing the reasons specific practepsodective of
human health and/or the environment should help gardeners understand the clear
connection between their concerns and actions, and should increase the likelihood they

will adopt preferred practices.

Educators should target outreach through information sources most used by these
gardeners including the Internet, Cooperative Extension and Master Gardéreer
comfort these respondents expressed with accessing information throughrtieg Inte
reflects an opportunity for educators to develop materials accessible otettmet for
home gardeners. Written educational materials the gardener can keep atéalse ar

important resources educators may desire to promote. Educational materials should be
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made widely available through sources that are low-cost and accesslisleoad focus

on providing a variety of pest control options.

Future research may build upon the current findings through multiple avenues. It
is unclear whether the motivations of this group are reflective of the gagdeopulation
as a whole in this region or in the broader U.S. An investigation of the same study
objectives in a more broadly characterized group in terms of age, educegém@uhel
gardening experience would be useful. This study found that some gardeners do set
certain thresholds for the control of pests, but little is known about how or to what extent
action thresholds are set. An actual test of knowledge on IPM concepts, as opposed to a
survey of perceived knowledge gain, would be valuable. Future researchersonay al
want to consider attempting to further characterize home gardenersbopést choices

and practices.
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Appendix 1. PowerPoint “Safe and Beautiful Yards: Making Smart Pest Manageme
Decisions”

Safe and Beautiful Yards:
Making Smart Pest Management
Decisions

Using an integrated approach
to maintain a beautiful yard
and protect the environment

WERSIT, e

MARYLAND %
COOPERATIVE 2 =
I')IS’T"I;-IA\"SHIFO\ 18 / 56

) )

TRYLY

Today we will learn how to control lawn and garden pests to promote a beantlfbkalthy

landscape. By using the methods we talk about today, you will be safeguardisgifydle
environment, and the lives of those you care about.

This presentation is designed to provide the basic tools for promotindttayHaadscape, but
may not answer specific questions you may have. So, at certain points thrabghdiscussion
I will provide reputable resources you may use to answer your specifitang | can also
provide you with these resources at the end of the presentation.

This Presentation Will Help You to
Better Understand:

|
e What factors are included in pest
management.
e Different options for management of pests.
e Benefits and risks of pesticide use.
e How to use Integrated Pest Management

and understand why this approach to pest
management is beneficial.

This Presentation Will Help You to Better Understand:
» What factors are included in pest management.
» Different options for management of pests.
» Benefits and risks of pesticide use.

* How to use Integrated Pest Management, or IPM, and understand why this approach to
pest management is beneficial.
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Yard Areas Managed by Homeowners
.|

e Lawn

Flower Garden

e \/egetable Garden

Small Fruits

° ShrUbS and Trees M.J. Rau‘pp,’Umv‘ of Maryland

Just as our yards are valuable to us in one way or anothegahdye valuable spots for pests to
thrive, too.

Types of Pests We Encounter
¢ ]

e Weeds
e Insects

e Disease-causing organisms: fungi, bacteria,
viruses

e Wildlife

Images Courtesy of M.J. Raupp, Univ. of Maryland

So what are pests? Pests are any organisms that are in a place wheretygardahém to be.

Weeds, insects, disease causing organisms and wildlife can all bevpestthey are causing
damage.

If you have a pest situation, could your decision have other impacts besidemjosiiing your
pest?
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Making Pest Management Decisions:
Things to Consider

.
e Human Health

e Domesticated Animals
e Dogs, Cats, etc...

o Wildlife

e Natural Enemies of Pests
e Beneficial insects, birds, etc...
e The Environment:
- Waterways: ponds, streams, The Chesapeake Bay
- Soil
- Air

Yes! When making pest management decisions, we need to also think about howstomsieci
may have an impact on human health, pets, wildlife, and natural enemies of pests.

Control Methods: What are Your

Options?
Rotation
management.

* In most cases, contollof
Pests
many methods can Pesticides Use of Traps
be used to manage
a pest population.
Sanitation g:t:_.?sls

There isn’'t a single solution in pest management. In most casesopizomys or tactics can be
used to manage a pest population.

« There isn’t a single
solution in pest

Hand Picking

Timing of
Planting

In this diagram we see just a few methods that you can use to help control a pest
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Pesticides as a Control Method:
A Walk Through History

e The availability of synthetic
pesticides rose in the United
States following WWII.

e Effective and cheap,
pesticides could be used
everywhere from industry to
household use.

e \Widespread acceptance
and reliance on pesticides
quickly became part of
American society.

A. Matheny, Univ. of Maryland

Pesticides are just one method of pest control. Historicallyicjgeest became increasingly
available after World War Il. Since these pesticides weretifeand cheap, they could be used
in many places from industry to households. This resulted in widespresgutarame and reliance
on pesticides among many people in this country.

We can all think of people in our lives, or even ourselves as users aigestiThe use of
pesticides sometimes has a negative stigma attached to it. Shdiddieesarry a negative
stigma?

Before you answer that question, I'll tell you that it's a trick question.

Benefits of Pesticide Use

e Relatively low cost.

e Generally effective when
used properly.

e Work quickly to:
- Protect vegetable gardens,

fruit trees, landscape
plants.

- Protect flower gardens.
- Protect structures.

- Protect humans and pets
from diseases transmitted
by pests.

There are major benefits associated with use of pesticides. As al optiton, they may be
relatively low cost. They are generally effective WHEN USED PERLY.

| stress proper use here because improper use can possibly result in alisiofdnggative
impacts. Pesticides are also useful in protecting the things ¢heallwe. However, we cannot
discuss the benefits of pesticides without looking into the risksiasstevith pesticide use.
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Risks of Pesticide Use

e Human Health Hazards

|

A@%
/\/

Resistance Development

Secondary Pest Outbreak

Effects on Pollinators

Environmental Pollution

Pesticides can have negative effects.

We’'ll discuss human health hazards, pesticide resistance developmentasgpestioutbreak,
effects on pollinators and environmental pollution.

Risks of Pesticide Use: Human Health

e Risks for the applicator.

e Risks to family

members. | e ! @)é Q

e Unsafe exposures to
pesticides may result in

short-term or even
long-term health ‘ m
effects.

We will begin with Human Health Risk.

First, there may be health risks for the applicator.

Our family members or people near an area where a pesticide has bézhrapplalso be

exposed to the pesticide or its residues.

Proper use of pesticides is extremely important to protect those around Us. éxpgesures to

pesticides may result in short or long-term health impacts. So MINNGZxposure is
important.
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Risks of Pesticide Use: Development of
Pesticide Resistance

e \What do we mean by ?

- When pest populations are exposed to a pesticide
numerous times, it can result in the pesticide becomin g
less effective overtime.

e Insecticides
e Herbicides
e Fungicides

- This may result in increased use of pesticides or th e use
of stronger, more hazardous chemicals to control pe st
populations.

The second potential risk of pesticides is the development of pestisistanee.

When pest populations are exposed to a pesticide numerous times, it can thsypesticide
becoming less effective over time.

We have seen pests develop resistance to insecticides, herhiuidesgicides.

When a pest population becomes resistant to a pesticide, it may requirgplmagians, a
higher concentration, or a different pesticide to attain an effdetwat of control.
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How Pesticide Resistance Works:
An Insecticide Example

Here is a visual depiction of how pesticide resistance may develop.

1. The insects in this picture all represent the same species- we’haallBrightneck
Bugs- but they have slight differences in genetic makeup.

2. After an insecticide application, we see that most of the blue Brightneckvidarg
killed by the insecticide, but the yellow Brightneck Bugs were mostl{fectad. The
blue Brightneck Bugs represent those that are SUSCEPTIBLE to the irdesotibile
the yellow Brightneck Bugs possess genetic RESISTANCE to the widectlhat is, the
resistant bugs possess some mechanism that allows them to be unaffelcied by t
insecticide.

3. As these insects mature and mate, there are more yellow bugs availabtedo fieesr
genes to their offspring. With each successive generation, there will beljkie
(susceptible) bugs and more yellow (resistant) bugs.

4. As the resistant bugs continue to reproduce, the homeowner sees more of them, so she
sprays again, using the same insecticide.

5. The problem actually continues to get worse, as now, virtually the entire population of
Brightneck Bugs in the yard is resistant to the insecticide. The homeownkt ave to

use MORE of the same insecticide or use another insecticide - possiblg Aamardous
chemical for humans and wildlife.
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Risks of Pesticide Use: Secondary
Pest Outbreak

e Use of a pesticide that can control many kinds of pests
(broad-spectrum) can result in the loss of
that help keep potential pest populations
under control.

e The loss of natural enemies allows an otherwise
innocuous insect to multiply without natural control,
resulting in a “Secondary Pest Outbreak.”

Aside from pesticide resistance, another risk of pesticide ke gevelopment of a secondary
pest outbreak.

When we use a pesticide that controls many kinds of pests (many specis) lese natural
enemies that might otherwise help keep pest populations under control.

This loss of the natural enemy allows an otherwise innocuous ovegfatarmless insect to
multiply without natural control, thus becoming a “Secondary Pest Outbreak
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How a Secondary Pest Outbreak
Works: An Insecticide Example

F-f S ¢ N
)
Ry =

! 2

Here is a visual depiction of how a secondary pest outbreak may develop.

1: Three different species of insect reside on the same plant. The PLENTIFLRLIEUR
insects eat the BAD BLUE and the YUCKY YELLOW insects. The PLENTIFUL
PURPLE’S are the Natural Enemy. Not realizing the PLENTIFUL PURPkects are
natural enemies that can help to control the others, an insecticide is applieddbthent
BAD BLUE insect.

2: The insecticide application killed all of the BAD BLUE insects, but also kiled t
majority of the PLENTIFUL PURPLE natural enemy insects. The YUCKY E&W
insect population remained unaffected by the pesticide.

3: Since the PLENTIFUL PURPLE insects have been so severely affected by t
insecticide application that was directed toward the BAD BLUE inse&s{tICKY
YELLOW insects have been able to reproduce in greater numbers. The PLENTIFUL
PURPLE insects can no longer control the population of YUCKY YELLOW insects,

resulting in a secondary pest outbreak.
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Pesticides and Pollinators

e One-third of the U.S. diet
relies on foods pollinated by
bees.

e Rapid decreases in bee
populations in the U.S. have
raised serious concerns.

e Food shortages and costs
may increase if there aren’t
enough bees to pollinate the
foods we enjoy.

e Some pesticides are harmful
or toxic to bee populations
and may have an impact on
bee colony declines.

Bees are beneficial organisms that are heavily relied on by humansdagorfzduction. One-third
of the U.S. diet relies on foods pollinated by bees. The drastic lossesafitaies all around
the country make it imperative that we try to conserve bees in our own yards.

If you are interested in seeing a more extensive list of the foolilsgped by bees, | have one on
hand that you can look at after the presentation, or | can provide you with the website

Risks of Pesticide Use: Environmental
Pollution

e Pesticides can end up off-site
in the form of:

e Runoff
- Water sources used for drinking
water, recreation, food sources
e Drift
- Can deposit onto food crops,
sensitive plants, children’s play
equipment

e Can extend problems off-site
for humans and wildlife.

Improper use of pesticides can result in environmental degradation.
When we use a pesticide in our yard, if we're not careful, the chemicahdarpeff-site, away
from the intended area in the form of:

* Runoff which can impact water sources

OR in the form of:
» Drift which can redeposit where we don’t want it.

Drift or runoff of pesticides can impact the human environment, but can alsoaausbalance
in ecosystems, threatening wildlife and species habitat.
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The Impact of Pesticide Use

e \When not used
carefully, pesticides
may pollute our air,
water, and soil,
potentially resulting in
lasting impacts on
plants and animals
including humans.

Basically, we see that the impact of pesticide use can be a global issue.

When not used carefully, pesticides may pollute our air, water, and seihtiptly resulting in
lasting impacts on plants and animals including humans.

A More Holistic Approach
|

e There are many control methods a person can use in
the yard to manage pest populations.

e Since there isn’t one solution in pest management,
how do we make a decision?

e Incorporate all reasonable control tactics into a workable
strategy.

s R o

So we understand that there are both significant benefits and risks i thiepesticides. But do
we have other options besides using pesticides? The answer is Yes!

There isn’'t one solution in pest management, so how do we make a decision?

We will now learn how to develop a STRATEGY for pest management in our aws.yWe
will do this by learning the concepts of Integrated Pest ManagemeRtyor |
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Integrated Pest Management (IPM)
G

“The integration of various management strategies- including
biological, cultural, and chemical methods- into a
comprehensive program of pest control for the home
landscape” (Alliance for the Chesapeake Bay)

means the use of A includes any plant or
many strategies based on Integrated pest  animal that interferes with
science to reduce pest human comfort, health or
populations. /{ g revenue.
Management

refers to the way we use knowledge when
making pest management decisions.

Integrated Pest Management is the integration of many strategladjrigciological, cultural
and chemical methods to manage pest populations at acceptable, tobxeble |

We usually think of insects, disease and wildlife as being the cause sifErqgaem.

Did you know that over half of the plant problems observed by home gardenerssae logp
environmental or cultural imbalances? Minimizing pest problems begihgvaventing
favorable habitat conditions. (Reference: University of Maryland HamadeGarden Information
Center)

Major Principles of IPM
. |

Pests will and should exist at tolerable levels.
- The presence of a pest is not always an
indication of the need for control.
- Maintaining some level of pests will ensure the ‘ ‘

pests’ natural enemies will stick around and

help provide control. '
X =

Landscapes and gardens are connected to the
natural world around them.

- Inmany cases, natural processes maintain pest
populations at non-damaging levels.

We can use Integrated Pest Management to reach a balance betweerapéstbgpleficial
organisms, and other desirable landscape features.

The first two major principles of IPM are:

» Pests will and should exist at tolerable levels.
» Landscapes and gardens are connected to the natural world around them.
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Major Principles of IPM

When pest control is necessary, the
utilization of is desired.

- Chemical pesticides are considered in the
integrated approach when other options are
not possible.

Any control measure has the
potential to fall short of @ «’l‘« :“D

. 7 W v /
expectations. BN g‘ =5
- The integrated approach to pest SRR A g

management works to maximize Ra_ 3‘
outcomes while protecting both

human and environmental health.

The second two principles of IPM are:
* When pest control is necessary, the utilization of natural costrol i

desired.
*  Any control measure has the potential to fall short of expectations.

Now let's set up a stepwise approach that uses these 4 principles ieguated strategy for pest
management.

1. Monitoring and Record Keeping
I

e Keeping a record of what
happens in your yard is a
very helpful 7
and will help define whether A
you are having a pest
problem in your landscape.

e Maintain records of:
- Types of plants
- Pests commonly found, as well as plants/site they favor
- Dates you see insects, diseases, weeds
- The level of damage you find as the season progresses

The first thing a gardener should do is keep a record of what is happening indth€egeping a
record every season will help you figure out if you are having an ongoing pesiproble

It is helpful to keep this record in the same place, such as a notebook, ¢mmpmsik or on

your computer. This way, each year, you can add to your record and observe trendses iochang
your landscape.
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2. Identify the Pest

e Why ID?
- The identity of the pest will help
determine the best control

method that should be used for
management.

Who are you?

e Resources:
1. Master Gardener

2. University of Maryland Home
and Garden Information Center
http://www.hgic.umd.edu

M.J. Raupp, Univ. of Maryland

As you monitor your yard, you may begin to notice changes that may indicatepaqgidsm. If
you think you may be dealing with a pest situation, the first thing you need toddmigyl the
Pest. The identity of the pest will help determine the best control mitabshould be used.

The provided resources are excellent sources of information on pestemamagThese
resources, among others, are also provided in the two brochures | have for you toda

3. Learn the Life Cycle of the Pest

e Knowing the life cycle of a pest
will help determine vulnerable life
stages when control measures
would be most effective.

e Resources:
1. Master Gardener

2. University of Maryland Home and
Garden Information Center
http://www.hgic.umd.edu

3. Bug of the Week
http://raupplab.umd.edu/bugweek/

M.J. Raupp, Univ. of Maryland

After you have successfully identified the pest, the next important steimslito Learn the Life
Cycle of your pest.

The life cycle of a pest will help determine vulnerable life stagleen control measures would
be most effective.

The Bug of the Week is a website developed and maintained by Dr. Mike Raupp of th
University of Maryland. This website describes various regiormsaldts and their life cycles. If
you know the identity of your pest, you can search Dr. Raupp’s bug archive to learrbodre a
your pest. The website describes “good bugs”, too.
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4. Define Your Pest Threshold

e Remember, a major Eastern Tent|

Caterpillar
principle of IPM is that 2. Raupp,
Maryland

e So what is tolerable?
That depends on
- Can be economic or
aesthetically based.
- Are based on the needs and
goals of the IPM user.

- Wild Garlic
Marose, Univ. of Maryland

If you have identified your pest and learned something about its life, ggele next step is
defining your Personal Pest Threshold. Remember, a major principle of IPM pestawill and
should exist at tolerable levels.

Pests are necessary to maintain populations of natural enemiesritnat pest populations. It is
a circular process that helps maintain balance within the ecosyste

Pest thresholds can be economic or aesthetically based. Also, threskdbdsed on the needs
and goals of the IPM user.

Types of Thresholds

[ ] [ ] ~
The cost to control a The level of damage \

pestis less than the caused by a pest results
cost of the damage. in unacceptable changes
in plant appearance.
e 5 - Most commonly used by
a \§ > homeowners

We develop thresholds based on our own needs and desires while
being enough to understand that some tolerable level must be
acceptable and established.

An economic threshold is one where the cost to control a pest is less thasttbitibe damage.

An aesthetic threshold is one where the level of damage caused bysaupesiceptable to you
in terms of the way it looks. Whether you are more concerned with cost,tasstieboth, you
can develop thresholds based on your own needs and desires.

If the level of a pest, for example, the number of weed pests in a yard, exoaegsrsonal
threshold for weeds, control measures must be considered.
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5. Take Measures to Control a Pest
G

e Control measures should only be considered
you have:

- the pest.

- Learned the of
the pest.

- Decided that the level
of pest or damage has
met or exceeded your

for control.

The final step in an IPM strategy is Taking Measures to Control a Pest.

Control measures should only be conside&XE@ER you have:
» Identified the pest.
» Learned the life cycle of the pest.
» Decided that the level of pest or damage has met or exceeded your peetdefi
threshold for control.

So, what are acceptable pest management methods in IPM?

Integrated Pest Management:
Control Options

IPM places emphasis on using Cultural, Biological and Physical contesures to help prevent
and manage pest populations at tolerable levels.

Chemical control, though an important component of an IPM approach, is used when no other
options are available or practical.
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IPM: Cultural Control Methods

° Alteration of the
environment whereby pest
populations are less likely
to become established over
time.

e Preventative in nature.

- Gardeners should take
advantage of cultural control
methods in their own gardens
every season.

One of the first components of an IPM control strategy involves Culturat@ont

Cultural control is the alteration of the environment so pest popuati@nless likely to establish
overtime. Cultural control methods are preventative in nature. So, whatddithings can you
do in your yard that fit under “Cultural Control”?

Putting Cultural Control to Use

e Rotate Plants or Crops
e Choose Resistant Cultivars

e Plant at the Right Time

e Diversify
e Remove Debris

! \ ) P
p i’ ' e Use Native Plants
A 4

You have many options in Cultural Control. In this region, some of these include:
* Rotating Plants or Crops

» Choosing Resistant Cultivars

* Planting at the Right Time

» Diversifying the plants in your yard
* Removing Debris

* Using Native Plants
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IPM: Cultural Control

Alternating plant
types in an area from
year to year on the
same plot of land.

When you alter plant types in an area from year to year on the same plat, dhisis called
plant or crop rotation.

Alteration of plants can help promote healthier, richer soils, allowismgtpko thrive in their
environment. When plants are able to flourish they are less suscépiibieacts from insect,
weed, or disease pests.

IPM: Cultural Control

The selective breeding of
plants to be more resistant
and able to withstand pest
damage.

e Often available at garden
supply stores or through
catalogues.

e Can be very useful in your
landscape.

B

Resistant cultivars are plants that have been bred to be motaneaisd better able to withstand
pest damage.

Seed and plant catalogues will note plants that have been cultivagdesidtant to pests.
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IPM: Cultural Control

Ensuring adequate
time to flourish and
grow before pest
populations
become active
allows the plant to
tolerate pests
better.

When the plants in your landscape are healthy and able to grow under the diésinson
available, they can more easily out-compete weed pests and are betterrandle insect and
disease pests. This is why planting at the right time helps temtrpest problems in your yard.

IPM: Cultural Control

A variety of plants
in a garden will
support a diverse
array of organisms
which will help
minimize pest
problems.

Image Credit: http:

Maintaining plant diversity is another method of cultural control you cannugour yard. A
variety of plants in a garden will support a diverse array of organisgna weill help minimize
pest problems.

Natural enemies often thrive in diverse habitats.
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IPM: Cultural Control

Removal of debris (plant or otherwise) from
gardening areas can eliminate breeding and
habitat areas for pests.

Removal of debris (plant or otherwise) from gardening areas can dfnhireeding and habitat
areas for pests.

IPM: Cultural Control
_

[} (é— NQ\
J\ /1 Native Plants of Maryland:
What, When and Where

- Are adapted to
features of a reglonal
area including soil,
water availability,
atmosphere and
temperature. z

- Occur naturally in the
region and are often
resistant, or better
suited to handle
potential pest
problems.

Native plants are plants that are adapted to a region and areesittant or better able to handle
potential pest problems.

By using native plants in your yard you will help to support both plant and animal cormaauniti

Native plants are also energy efficient! Since they are welltadap the region, they require less
maintenance in terms of water, fertilizer and general maintenance.

The University of Maryland Home and Garden Information Center is a gsairce for learning
about plants native to this area. They have knowledgeable staff andapabficon their website
about plants native to our area. This pictured image is a publication ativatplants that can
be found on the HGIC website.
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IPM: Physical Control Methods

° The use of
barriers, traps, or the
physical removal of a
pest to create an
environment unsuitable
for the pest to infiltrate,
survive or reproduce.

Lets move on to Physical Control Methods in IPM. Physical control measgieda the use of
barriers, traps or the physical removal of a pest to create an environmetahlaedor the pest to
infiltrate, survive or reproduce.

Physical control measures generally require a little more warkitie other described methods,
but can be very effective.

Putting Physical Control to Use

e Pheromones o

e Hand Picking and : z A

Pruning F ‘[*
X

i/, \

A
4 v

e Sticky Traps

Some physical control options include the use of pheromones, hand picking and prunirgy and us
of sticky traps.

128



IPM: Physical Control
.

[ ]
\Q - Can be used to

attract and trap
nuisance pests.

Pheromones can be used to attract and trap nuisance pests. Many compaiesogatine traps
for use in gardens.

IPM: Physical Control

Weed pests can be pulled out by hand, and you can also pick insect pests off of ysuY plant
need to kill the insects that you pick off if you want to see any results

Diseased plants can be pruned of their diseased branches, leaves, etc
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IPM: Physical Control
. |

Traps with a sticky surface collect insect pests as
they walk or fly around the environment.

Image Credit:
hitp:/fipm.nesu. i es\Wing_sticky_traps.jpg

Sticky traps collect insect pests as they walk or fly aroundrtieomment.

Sticky traps can be purchased at garden centers or through catalogues.

IPM: Biological Control Methods

° The use of
natural enemies including
predators, parasites, or
pathogens to reduce a
pest population to a
tolerable level.

Images Courtesy of M.J. Raupp, Univ. of Maryland

Biological control is another important IPM method and includes the use of naturaéenem

reduce pest populations to tolerable levels.
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Putting Biological Control to Use
.

° N
- Feed on insects and other prey.
e Ex. Lady beetle, lacewing, soldier bug, predatory mites

- A parasite lives on or inside its host and usually Kills it slowly.

- Bacteria, viruses, fungi, nematodes, and other microorganisms
infect pests resulting in disease and death.

There are three classes of organisms used in biological contrek rtedude predators, parasites
and pathogens.

There are two ways of incorporating these organisms into your landscape.

IPM: Biological Control- Incorporating Natural
Enemies into the Landscape

e Purchase natural enemies for release in your
yard.

e Available in gardening catalogs or the internet.

e Usually requires purchase and release every season
when pest populations are low.

e Purchased natural enemies tend to disperse, so their
effectiveness is generally variable.

One way of incorporating natural enemies into your landscape is to ylp&ute them there. You
can buy natural enemies for release in your yard.

The University of Maryland Home and Garden Information Center and theirte/glbgvide
information on where natural enemies can be purchased for release.
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IPM: Biological Control- Conservation
of Natural Enemies

e Promote conditions to
enhance natural enemy v

populations. b
Ny Ve N n
for natural enemies by

maintaining plant &

diversity. \ l.'l?qhhr

ol

e Create habitat favorable

e Avoid using pesticides.

Y|

e Choose pesticides that
are least-toxic to natural
enemies.

Conserving natural enemies is another great biological control methBilin |

Plant diversity, avoidance of pesticides when possible, or choosingdr@spesticides
promotes natural enemy populations.

Conservation of natural enemies through biological control is very prugrigicause it doesn’t
require the purchase of organisms that might end up leaving the part of tleafendéere you
need control most.

IPM: Chemical Control Methods
- ]

Pesticides are a component of many IPM programs. Pe  sticides can
be used to control pest populations where alternati ve methods are
unavailable, or when the benefits of use outweight  he risks.

e Two types of pesticides used in chemical control:

- insecticides, herbicides, fungicides,
bactericides, rodenticides, miticides

- materials including
horticultural oil, repellants, and growth regulators

The last control measure that is part of IPM strategy is CheQanatiol.

Pesticides are a component of many IPM programs. Pesticides can be cmetdal pest
populations where alternative methods are unavailable, or when thedehaie outweigh the
risks.

There are a few important concepts that will help you to make educatebdgebout pesticide
use in your own yard.
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Using Chemical Control in IPM

e Choose a pesticide that is:
- Specific to the site where you
will be applying the pesticide.
- Least toxic

e \When available, purchase
Ready-to-Use Products

If you've considered cultural, physical, and biataj controls, perhaps have implemented some,thut s
have a pest problem, then it's time to considemgiain appropriate pesticide.

Look at the label to find a product that can beduisethe place you want to use it. The label wgloatell
you if the product is toxic to wildlife such as lsebirds or fish.

Buying products that you won't have to mix decrsadgances of mistakes and/or overexposure.

Using Chemical Control in IPM
|

e Purchase only the |
amount of pesticide &
you need for a
particular situation.

e Use the

the pesticide.

Limiting the size of the product to what you need for just one season taeard a storage
problem.

Using the smallest effective amount will save you money, minimizeofidikect contact for you,
your family and non-target organisms, and minimize risk of off-site contion.
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e Read and Follow the Label
Directions.
e Increase likelihood that the

pesticide will work as it should.

e Minimize risk to human health.

e Minimize risk to the
environment.

Using Chemical Control in IPM
|

Image Credit: The US EPA

Each time you use a pesticide you should read and follow all of the labelaigecti

Following these directions will:

* Increase the likelihood that the pesticide will work as it should,

e Minimize risk to human health,
AND
e Minimize risk to the environment.

Management

1. Monitor Your Landscape

2. Identify the Pest

3. Learn the Life Cycle of the Pest
4. Define your Pest Threshold

5. Consider all Control Methods
6. Choose and Use a Control Method

7. Take Note of Results

Review of IPM: Steps for Successful

To review the stepwise strategy we have just learned, the steps you showddoll

successful pest management in your yard are:

(READ EACH STEP)

By taking these steps, you are practicing IPM, and helping to safeguamavinenment

as well as the health of your family.
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Resources For You
¢ ]

e Master Gardener

e Maryland Home and Garden Information
Center
- 1-800-342-2507
- http://www.hgic.umd.edu

e Bug of the Week Website
- http://raupplab.umd.edu/bugweek/

All of these resources are identified in the brochures that | havetinaith me today
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Appendix 2. Brochure “Creating Safe and Beautiful Yards”
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Appendix 3. Educational Brochure “Using Pesticides Safely to Manage Pestotaut Pr

Your Environment”
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Appendix 4. Sign-Up sheet for follow-up survey
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Appendix 5. Survey One: Attitudes and Beliefs about Pest Management

The University of Maryland Pesticide Education and Assessment Program is conducting a survey-based stu
assess consumers’ attitudes about pest management. No identifying information is requested. The survey
results will help educators develop better outreach materials for consumers.

For more information about this survey please contact:

Dr. Amy Brown Amanda Matheny

4112 Plant Sciences Building 4112 Plant Sciences Building
University of Maryland University of Maryland
College Park, Maryland 20742 College Park, Maryland 20742
301-405-3928 Ofc. 301-405-3635 Ofc.
301-314-9290 Fax mathenya@umd.edu

amybrown@umd.edu

dy to

Note: In this survey, the word “PESTICIDE” means any chemical thatdsiltontrols a

pest of any kind including insecticide, fungicide, herbicide, weed killer, etc.

. g
= Q > =
gl s| 8| | &
c (] Q. - o
= @ x £ 2 5
2 = « S = «
o L - O c —
= o o E S ©
I 2 3 = 0 0
o © S © Q 5 § g
1. Please select ALL responses that apply. If 5 o) 2 g o 8 3 3 |5
you believe a response choice is missing, write s 21213 g @ 2 2 |<
it into the “Other” category. z = [z |0 w o o x (O
A good source for general gardening information. 8 7 6 5 4 3 2 1
A good source for pest management information. 8 7 6 5 4 3 2 1
Has provided me a positive past experience. 8 7 6 5 4 3 2 1
A good source for pesticide information. 8 7 6 5 4 3 2 1
A good source for pesticide alternative information. 8 7 6 5 4 3 2 1
A source | would LIKE to get information from. 8 7 6 5 4 3 2 1
2. How important are the following in deciding wher e you Don't Very Somewhat Not
go to get pest control INFORMATION? Know Important Important Important
Information is available without leaving home. 4 3 2 1
Cost of obtaining information. 4 3 2 1
Time required to access information. 4 3 2 1
Travel distance required to obtain information. 4 3 2 1
Does not require Internet access. 4 3 2 1
Source offers pesticide AND alternative information. 4 3 2 1
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3. In deciding on a pest control method, do you hav e concerns N/A Lots of Some No
about protecting: Concern Concern Concern
Your own family/home/yard. N/A 2 1
The surrounding neighborhood. N/A 2 1
Children in the home or around the yard. N/A 2 1
Pets living around the home or yard. N/A 2 1
Yourself as an applicator of a pest control method. N/A 2 1
Natural enemies (organisms that naturally control pests). N/A 2 1
Bee populations. N/A 2 1
Water sources (ponds, streams) in your own yard. N/A 2 1
Water sources that could be affected by urban runoff (e.g. Chesapeake N/A 2 1
Bay).
4. Itis important to me that a PEST CONTROL METHOD N/A Very Somewhat Not
Important Important Important
Is easy to use. N/A 3 2 1
Is available where | already shop. N/A 3 2 1
Is available from catalogues or through the Internet. N/A 3 2 1
Is least harmful to humans. N/A 3 2 1
Is least harmful to the environment. N/A 3 2 1
Is recommended by a source | already know. N/A 3 2 1
Can be used on or near vegetable gardens or fruits. N/A 3 2 1
Will kill the pests (not just keep them under control). N/A 3 2 1
5. How LIKELY are you to do the following? N/A Very Somewhat Very
Likely Likely Unlikely
Regularly monitor your landscape for pests. N/A 3 2 1
Use mulch to prevent weeds. N/A 3 2 1
Spot treat localized weeds. N/A 3 2 1
Pull out weeds by hand. N/A 3 2 1
Promote plant diversity in your landscape. N/A 3 2 1
Accept some number of insect pests or damage to plants. N/A 3 2 1
Accept some number of weeds in your landscape. N/A 3 2 1
Use knowledge about the life cycle of a pest to help with control. N/A 3 2 1
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6. In each of the following scenarios, where both a pesticide and a Use a Use an Unsure
non-pesticide alternative are available to control a pest, choose which Pesticide Alternative

action you would MOST LIKELY take. Method

The pesticide and the alternative are effective with little difference in cost. 3 2 1
Using the pesticide would control your current pest, but might result in the 3 2 1
OUTBREAK of a different pest.

The alternative is MORE EXPENSIVE than the pesticide. 3 2 1
The pesticide will control the pest immediately. The alternative will TAKE 3 2 1
SOME TIME to control the pest.

The pesticide will manage the pest but will also KILL THE PEST’S 3 2 1
NATURAL ENEMIES.

The pesticide is MORE EFFECTIVE than the alternative. 3 2 1
Repeated use of a pesticide might lead to that pesticide being LESS 3 2 1
EFFECTIVE for YOU in the future.

Repeated use of a pesticide might add to overuse in the general area which 3 2 1
might lead to that pesticide being LESS EFFECTIVE for FARMERS in the

future.

The PESTICIDE is easier to use than the alternative, but is MORE 3 2 1
HARMFUL to humans or the environment.

The ALTERNATIVE is easier to use than the pesticide, but is MORE 3 2 1
HARMFUL to humans or the environment.

7. When controlling ANY pest, how LIKELY are you to do N/A Very Likely Somewhat Very
the following? Likely Unlikely
Consider only pesticide options. N/A 3 2 1
Consider alternatives to the use of pesticides. N/A 3 2 1
Choose a pest control method that is easy to use. N/A 3 2 1
When using a pesticide, leave an untreated strip of land next to N/A 3 2 1
areas that drain into water sources (e.g. sewer drain, pond,

etc.)

When using a pesticide, apply in the early morning or evening. N/A 3 2 1
Take special measures to protect wildlife in your yard from N/A 3 2 1
pesticide exposure.

Take special measures to protect children or pets from N/A 3 2 1
pesticide exposure.
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8. Please tell us any other reasons why you might ¢

hoose a pesticide rather than a non-pesticide metho

9. Please tell us any other reasons why you might ¢

hoose a non-pesticide method rather than a pesticid

10. Please select ALL that apply. If there is somet

included in this list, please write it into the “Ot her” category.

| wish | knew more about how to:

Safely use pesticides.

Properly store pesticides.

Properly dispose of pesticides.

Understand pesticide label directions.

Choose appropriate protective clothing for pesticide use.

Recognize beneficial insects in the yard.

Use natural enemies to control pests.

Use non-pesticide control methods.

Choose least-toxic pesticides for humans.

Choose least-toxic pesticides for the environment.

Other:

hing you are interested in knowing more about that

11. What is your age group?

12. What is the highest level of education you have

completed?

A) Under 20 years old

A) Grade School

B) 21-30 years old

B) High School

C) 31-40 years old

C) Some College

D) 41-50 years old

D) Associate’s Degree (2-year institution)

E) 51-60 years old

E) Bachelor’s Degree (4-year institution)

F) 61-70 years old

F) Graduate Degree

G) 71 years and older
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Appendix 6. Survey Two: IPM Knowledge Transfer
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Appendix 7. Survey Three: Pest Management Behavioral Changes
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Appendix 8. Contact Letter for Participants Requesting E-mail Contact

UNIVERSITY OF

4112 Plaxtehces Building
College Park. Maryland 20742-4454
301.405.3911 TEL 301.314.9290 FAX

www.entomology.umd.edu

COLLEGE OF CHEMICAL AND LIFE SCIENCE
DEPARTMENT OF ENTOMOLOGY

December 3, 2008

TO: Participant, University of Maryland Pest Management Survey
FROM: Amanda Matheny, Graduate Student, University of Maryland

Earlier this year, you signed up to participate in a follow-up survey conducted by the
University of Maryland. This study’s objective is to determine how home gaslene
make decisions about pest control practices. No identifying information is reduast
no individual results will be released. The survey results will be used to helgaduca
develop better outreach materials for consumers.

Since you agreed to participate in this portion of the study, your name has beed ente
into a drawing tawvin a $25.00 gift cardto a garden center. The drawing will be
conducted no later than January 30, 2009, and the winning participant will be notified at
that time.

The survey questionnaire has been finalized and is now available for you to answer.
Please be sure to carefully read all of the directions associated ehtlq@astion. To
complete the survey, please choose any one of the following options:

1. Access and submit the survey on lir@o to
https://www.surveymonkey.com/s.aspx?sm=2MRT_2fiNFc29Bi9AuWbsQMg_3d_3d
(You may need to copy the link and paste it into your browser or manually type it
in.) Complete the on-line questionnaire and click Done when you are finished.

OR

2. Access the survey through this email and submit it by U.S. @pén the
attached Word/Richtext document, print the file, complete the questions, and mail
the completed survey to Ms. Amanda Matheny, University of Maryland,
Department of Entomology, 4112 Plant Sciences Bldg., College Park, MD 20742.

OR

3. Access and submit the survey through em@pen the attached Word/Richtext
document, complete the questions, save the completed file as a Word or Richtext
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document, and email the completed survey file back to us as an attachment to
mathenya@umd.edu

If you have any questions or concerns, please feel free to contact me at 301-405-3635 or
by email atmathenya@umd.edu

| would like to thank you in advance for your participation in this follow-up survey. Your
responses are valuable to us and the community. Please submit your completedosurvey
later than January 5, 2009.
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Appendix 9. Contact Letter for Participants Requesting US Mail Contact

N\
UNIVERSITY OF
4112 Plaxtehces Building
/ MARY I AND College Park. Maryland 20742-4454
301.405.3911 TEL 301.314.9290 FAX

www.entomology.umd.edu

COLLEGE OF CHEMICAL AND LIFE SCIENCE
DEPARTMENT OF ENTOMOLOGY

December 3, 2008

TO: Participant, University of Maryland Pest Management Survey
FROM: Amanda Matheny, Graduate Student, University of Maryland

Earlier this year, you signed up to participate in a follow-up survey conducted by the
University of Maryland. This study’s objective is to determine how home gaslene
make decisions about pest control practices. No identifying information is reduast
no individual results will be released. The survey results will be used to helgaduca
develop better outreach materials for consumers.

Since you agreed to participate in this portion of the study, your name has beed ente
into a drawing tawvin a $25.00 gift cardto a garden center. The drawing will be
conducted no later than January 30, 2009, and the winning participant will be notified at
that time.

The survey questionnaire has been finalized and is now available for you to answer.
Please be sure to carefully read all of the directions associated ehtly@astion. To
complete the survey, please choose any one of the following options:

4. Access and submit the survey on lingo to
https://www.surveymonkey.com/s.aspx?sm=2MRT_2fiNFc29Bi9AuWbsQMg_3d_3d
(You may need to copy the link and paste it into your browser or manually type it
in.) Complete the on-line questionnaire and click Done when you are finished.

OR

5. Complete the survey attached with this memo and submit it by U.S.Anawer
the questions and mail the completed survey back to Ms. Amanda Matheny,
University of Maryland, Department of Entomology, 4112 Plant Sciences Bldg.,
College Park, MD 20742. You may use the enclosed pre-addressed postage-paid
envelope to mail the survey back.

If you have any questions or concerns, please feel free to contact me at 301-405-3635 or
by email atmathenya@umd.edu
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| would like to thank you in advance for your participation in this follow-up survey. Your
responses are valuable to us and the community. Please submit your completedosurvey
later than January 5, 2009.
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Appendix 10. Assessment of Pest Management Opinions

Assessment of Pest Management Opinions

The University of Maryland Pesticide Education and
Assessment Program is conducting a survey-basdy gilassess
consumers’ attitudes about pest management. Ndifiylag
information is requested. The survey results welpheducators
develop better outreach materials for consumers.

If you are willing to participate in this study glMaster
Gardener can provide you with the questionnairevatiaollect it
when you are done.

For more information please contact:

Dr. Amy Brown (301-405-3911) or Ms. Amanda Matheny (301-405-3635)
Department of Entomology, University of Maryland, College Park, MD 20742
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Appendix 11. Implementation of Pest Control Practices by Consumers

Implementation of Pest Control Practices by Consunrs

In the fall of 2008, the University of Maryland RBegle Education
and Assessment Program will be conducting a suxvelgtermine consumer
pest control decisions and practices. The survéiycamsist of a brief
guestionnaire that may be answered on-line, viag-or returned through
the US mail (we will provide a stamped addressealepe). No identifying
information will be requested on the questionnaiiee survey results will
be used to develop better outreach materials faswoers.

Participants in the fall 2008 survey will be eetbinto a drawing to
win a $25.00 gift card to a garden center. If yoriiaterested in
participating in the fall 2008 survey, please dskMaster Gardener for the
roster and fill out your contact information.

For more information, contact Dr. Amy Brown (301-405-3911) or Ms. Amanda
Matheny (301-405-3635).
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Appendix 12. IPM Knowledge: All respondents

IPM knowledge before and after educational presentatior.
Before After
Mean SD Mean | SD

2.46 576 292 | .269

Topic (n)

How monitoring your yard for pests helps in

making pest control decision (n=52)

The importance of correctly identifying a pest

(n=52)

How understanding pest life cycles helps in

their control (n=52)

Why the goal of good pest control should be

managing pests rather than killing all of the 2.62 .530 298 | .139

pests (n=52)

How to use cultural controls to manage pests

(n=52)

How to use physical controls to manage pests

(n=52)

How to promote natural enemies in your yard

(n=52)

Reasons to protect pollinators in our yards

(n=52)

What IPM means (what the letters stand for)

(n=52)

Where to find reliable resources for gardening

and pest management information (n=52)
TResponses were made on a 3-point Likert Scale (1= did not or do not understand, 3=
understood or understand well)

2.63 .525 290 | .298

2.44 .608 294 | .235

2.52 S77 290 | .298

2.75 A37 292 | .269

2.37 .595 2.75 | 437

2.88 323 298 | .139

2.85 .364 298 | .139

2.54 541 2.88 | .379
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Appendix 13. IPM Knowledge: Regular gardeners

IPM knowledge before and after educational presentatior.
Before After
Mean SD Mean | SD

2.38 .669 295 | .218

Topic (n)

How monitoring your yard for pests helps in

making pest control decision (n=21)

The importance of correctly identifying a pest

(n=21)

How understanding pest life cycles helps in

their control (n=21)

Why the goal of good pest control should be

managing pests rather than killing all of the 2.57 .598 3.00 | .000

pests (n=21)

How to use cultural controls to manage pests

(n=21)

How to use physical controls to manage pests

(n=21)

How to promote natural enemies in your yard

(n=21)

Reasons to protect pollinators in our yards

(n=21)

What IPM means (what the letters stand for)

(n=21)

Where to find reliable resources for gardening

and pest management information (n=21)
TResponses were made on a 3-point Likert Scale (1= did not or do not understand, 3=
understood or understand well)

2.52 .602 290 | .301

2.29 17 3.00 | .000

2.33 S77 2.86 | .359

2.57 .507 2.86 | .359

2.29 463 2.71 | .463

2.86 .359 295 | .218

2.86 .359 295 | .218

2.62 498 295 | .218
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Appendix 14. IPM Knowledge: Master Gardeners

IPM knowledge before and after educational presentatior.
Before After
Mean SD Mean | SD

2.52 .508 290 | .301

Topic (n)

How monitoring your yard for pests helps in

making pest control decision (n=31)

The importance of correctly identifying a pest

(n=31)

How understanding pest life cycles helps in

their control (n=31)

Why the goal of good pest control should be

managing pests rather than killing all of the 2.65 486 297 | .180

pests (n=31)

How to use cultural controls to manage pests

(n=31)

How to use physical controls to manage pests

(n=31)

How to promote natural enemies in your yard

(n=31)

Reasons to protect pollinators in our yards

(n=31)

What IPM means (what the letters stand for)

(n=31)

Where to find reliable resources for gardening

and pest management information (n=31)
TResponses were made on a 3-point Likert Scale (1= did not or do not understand, 3=
understood or understand well)

2.71 461 290 | .301

2.55 .506 290 | .301

2.65 551 294 | .250

2.87 341 297 | .180

2.42 672 277 | 425

2.90 301 3.00 | .000

2.84 374 3.00 | .000

2.48 570 2.84 | 454
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Appendix 15. Pesticide Knowledge: All respondents

Pesticide knowledge before and after educational presentatioh.

Before After
Mean SD Mean | SD
Potential benefits of using pesticides (n=52) 2.62 491 2.87 | .345
Potential human health risks of pesticides 269 469 290 | 300

Topic (n)

(n=51)
(F’n():'LS:rLl;[lal environmental risks of pesticides 280 401 294 | 238
(I—rllo:vzgp)ests become resistant to pesticides 243 612 588 | 389

How runoff or drift can move pesticides
through the environment (n=52)
Why chemical control should preferably be
considered only when alternatives are
unavailable or when benefits outweigh the
risks (n=52)
The importance of using the smallest effective
amount of a pesticide (n=52)
The importance of reading the pesticide label
(n=52)
The role of pesticides in the_development of a 208 744 278 | 461
secondary pest outbreak (n=51)
'Responses were made on a 3-point Likert Scale (1 = did not or do not understand, 3=
understood or understand well)

2.92 334 297 | 457

2.71 498 290 | .298

2.65 .590 2.88 | .323

2.88 .323 296 | .194
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Appendix 16. Pesticide Knowledge: Regular gardeners

Pesticide knowledge before and after educational presentatioh.

Before After
Mean SD Mean SD
Potential benefits of using pesticides (n=21) 2.43 .507 2.81 402
Potential human health risks of pesticides 262 498 290 301

Topic (n)

(n=21)
(Pno:tg;l;ual environmental risks of pesticides 276 436 3.00 000
(l_rllo:V\lep)eStS become resistant to pesticides 2 o5 716 280 523

How runoff or drift can move pesticides
through the environment (n=21)
Why chemical control should preferably be
considered only when alternatives are
unavailable or when benefits outweigh the
risks (n=21)
The importance of using the smallest
effective amount of a pesticide (n=21)
The importance of reading the pesticide
label (n=21)
The role of pesticides in the development or 205 669 281 512
a secondary pest outbreak (n=21)
'Responses were made on a 3-point Likert Scale (1 = did not or do not understand, 3=
understood or understand well)

2.71 561 2.81 512

2.76 436 2.90 301

2.52 .680 2.90 301

2.86 .359 3.00 .000
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Appendix 17. Pesticide Knowledge: Master Gardeners

Pesticide knowledge before and after educational presentatioh.

Before After
Mean SD Mean SD
Potential benefits of using pesticides (n=31) 2.74 445 2.90 301
Potential human health risks of pesticides 273 450 290 305

Topic (n)

(n=30)
(Pno:tgg;lal environmental risks of pesticides 283 379 290 305
(I—rllo:mzlgp)ests become resistant to pesticides | , . 506 203 258

How runoff or drift can move pesticides
through the environment (n=31)
Why chemical control should preferably be
considered only when alternatives are
unavailable or when benefits outweigh the
risks (n=31)
The importance of using the smallest
effective amount of a pesticide (n=31)
The importance of reading the pesticide
label (n=31)
The role of pesticides in the development or 210 803 277 430
a secondary pest outbreak (n=30)
'Responses were made on a 3-point Likert Scale (1 = did not or do not understand, 3=
understood or understand well)

2.84 374 3.00 .000

2.68 541 2.90 301

2.74 514 2.87 341

2.90 301 2.94 .250
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Appendix 18. Tactics Used to Control Insect Pests

Tactics to control insect pests: Past vs. present.

Action (n) Past This Year
Mean | SD Mean| SD

Accepted some I_evel oi damage or number of insects 128 | 458 120 408
before taking action (n=25)
g]s:eld7;5m insecticide as a first option for control 165 | 493 164 49’
ti]s:ezdzssm insecticide as a last option for control 159 | 503 141 50
Spot treated with an insecticide (n=23) 1.39 | .499 1.43| .507
_Treate_d_ the eftlre lawn and/or garden with an 173 | 458 187 357
insecticide (n=15)
Used a no_n-lnsectlude approach as a first option foy 142 | 504 129| 46
control (n=24)
Used a no_n-lnsectlude approach as a last option fof 177 | 439 185 376
control (n=13)
_Used atrap (s_tlcky trap or other) to control an 147 | 512 184 378
insect pest (n=19)
Promoted or released natural enemies to control an 139 | 502 144| 511
insect pest (n=18)
Hand-picked or pruned off insects n= 22 1.32 | 477 1.32| .47
g]s:eldénsectlmdal soap to control an insect pest 156 | 512 1621 500
k:]s:eldsyortlcultural oil to control an insect pest 161 | 502 167! as%

A response of “Yes” was coded = 1. A response of “No” was coded = 2
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Appendix 19. Tactics Used to Control Weed Pests

Tactics to control weeds: Past vs. present.

Action (n) Past This Year
Mean | SD Mean| SD

Acc_:epted_some amount of weeds before taking 116 | 374 14| 436
action (n=25)

Used a herbicide as a first option for control (n=17)| 1.82 | .393 1.82 .39
Used a herbicide as a last option for control (n=20) | 1.60 | .503 1.55| .51(
Spot_ treated_speuflc weeds or problem areas with a 143 | 507 152 511
herbicide (n=23)

Trea.te.d the _entlre lawn and/or garden with a 158 | 507 174 452
herbicide (n=19)

Used a n(in-herblmde approach as a first option for 135 | 487 126| a4
control (n=23)

Used a n(in-herblmde approach as a last option for 180 | 414 187 357
control (n=15)

Pulled out weeds by hand (n=31) 1.16 | .374 1.00| .00(

A response of “Yes” was coded = 1. A response of “No” was coded = 2
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Appendix 20. Tactics Used to Control Disease Pests

Tactics to control disease pests: Past vs. preseht.

Action (n) Past This Year
Mean | SD Mean| SD

Ac<_:epted _some_level of damage or disease before 126 | 447 115 367
taking action (n=27)
Used a fungicide or bactericide as a first option for 156 | 511 1.61 502
control (n=18)
Used a fuilglmde or bactericide as a last option for 165 | 493 171 474
control (n=17)
Spot treated diseased areas with a fungicide n=21| 1.33 | .483 1.57| .507
Treated an entire area with a f_ung|C|de, including 187 | 350 180 41/
areas not showing disease (n=15)
Used a no_n-fung|C|de approach as a first option for 153 | 513 153 511
control (n=19)
Used a no_n-fung|C|de approach as a last option for 180 | 414 173 458
control (n=15)
Hand-picked or pruned off diseased areas (n=26) 1.23 | .430 1.19| .402
Used a conventl_onal |r_1$ect|0|de_to control an insect 147 | 516 173 458
pest that transmits a disease (n=15)
Used |r_15ect|c_|dal soap_to control an insect pest that 147 | 516 147! 516
transmits a disease (n=15)

A response of “Yes” was coded = 1. A response of “No” was coded = 2
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