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Happy 40t birthday, Florida Master
Gardeners!

Coincidentally, the
field of urban
entomology is in the
same age-class, if
we mark its birth by
Walter Ebeling’s
landmark book aptly
titled “Urban
Entomology”
published in 1978.



Master gardeners are ideal messengers
for IPM

You actively participate in community
and school garden projects that can
include IPM.

You provide educational programs to
the public using science-based
information and are already familiar

with many of the pests that invade
indoor spaces.



Master gardeners are ideal messengers
for IPM

Today, we will modify the IPM message
for pests that can be a problem indoors.

Do you have FAQs?

We will post the answers to FAQs at for

future reference:
https://pestsinthehome.extension.org/



https://pestsinthehome.extension.org/

| https://pestsinthehome.extension.org/

 “Seeking individuals to participate in
integrated pest management survey.”

~ UFis the lead on this project.
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https://pestsinthehome.extension.org/

IPM

IPM=Integrated pest management is
a proven, dynamic decision-making
process. However, adoption and
implementation rates are low often
because “IPM” sounds too academic
and unachievable.



Objectives for Today

35,000 foot level of indoor IPM
The importance of pest management

Information to share with
homeowners

In brief, if you see the following, you
may have a pest problem



See Something, Say Something
Droppings

Photo credit: R. Bernal

D. Hall



Evidence of what pest?
(Use all of your senses!)
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~ Webbing
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~ Gnawing




See Something, Say Something
Tracks, Marks



Homeowner Objectives
Understand pest PREVENTION

Manage a few common household pests

Recognize human behaviors that cause pest
problems

Know when to call a professional

Controlling infestations related to public health—
generally rodents

Structurally damaging such as termites
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; EI|m|nate one or aII of these factors to increase pest control success

“De-cluttering” is
most important




Correct Identification is KEY
Do Not Rely on ID from Untrained People

Fig. 5. The percentage of respondents (by business and leisure
travelers) who identified various arthropod outlines as those of
bed bugs.

From: Bed Bugs and Hotels Traveler Insights and Implications for the Industry

Am Entomol. 2017;63(2):79-88. doi:10.1093/ae/tmx023
Am Entomol | © 2017 Entomological Society of America


http://pmu.ifas.ufl.edu/

Insect ID Laboratory
http://enthnemdept.ufl.edu/insectid/



http://entnemdept.ufl.edu/insectid/

What Are the Most Common Complaints?
Indoors

Ants
(i.e., Pharaoh)

German
Cockroaches

Bed Bugs



How Do German Cockroaches Become a Problem?

We bring them in
And feed them

And provide an
undisturbed
place to
reproduce



Cockroaches are “Crytobiotic”

67% of cockroaches gathered in
4.8 mm space
Horizonal placards

85% of cockroaches
Vertical placards

(Wille 1920)



Given their preference to be cryptobiotic, what can it mean when cockroaches
are seen in the open during the day?

Fecal spotting and pellets are EVIDENCE of cockroaches. There is also a
distinctive cockroach odor. Use all of your senses!



What does this monitor tell you? What types of
cockroach do you see? Suggested control?
When to call a professional.



German cockroach females carry their ootheca until
close to hatch which is different than peridomestic
cockroaches

What's the advantage?

e Survival

e Also facilitates movement and spread of
population within structure

Monitoring can help you track movement

PEST MANAGEMENT UMIVERSITY


http://pmu.ifas.ufl.edu/

Monitors can catch introductions.

Want to find one German German cockroach
cockroach or the infestation below? 40 eggs per ootheca
How many German cockroach oothecae? About 1 ootheca per
How many nymphs? Do the math... month
8 oothecae in her
lifetime

~320 offspring

American cockroach
12 eggs per ootheca
About one ootheca per
5 days
30 oothecae in her
lifetime

~360 offspring
(Schal, 2011. Mallis)



Why We Don't
Want

Cockroaches In
Our Kitchens

More important:
Allergens and
asthma



Why Pest Control Matters
Focusing on German Cockroaches

Research team baited
everywhere they found
cockroaches in monitors
(which was different
than the usual pest
control practice)

They found that

cockroach control alone
can significantly reduce
allergen levels to below

the threshold for asthma
2003



Why Pest Control Matters, Part ||
The Case for IPM and Monitoring

Objective: Compare effectiveness of professional
entomologists versus commercial companies

Methods: Entomologists baited where monitors
indicated cockroach activity; companies (4 were
selected for study) used sprays, dusts to baseboards
and cracks and crevices with some baits on a calendar
basis (monthly, bimonthly, quarterly).



Why Pest Control Matters, Part Il
Costs

Cost over Comments

12 months
Entomologist- 5281 S80, median cost of bait
treated placement
S201, cost of traps, labor to
place and retrieve, labor to
count
PMP-treated S475 Median cost of 12-month

contract per home

Other considerations: Because PC companies were spraying and
dusting, label directions also required residents to prepare by
cleaning out cabinets and drawers, so there was less compliance,
which probably contributed to fewer units with complete control.



EDIS, ENY989

This publication contains a lot of information to use as a reference.



What Are the Most Common Complaints”?
Indoors

Ants
(l.e., Pharaoh)

German
Cockroaches

Bed Bugs



Never proven
conclusively In
human
transmission,
“naturally.”

They have been found
to carry 25 different
disease organisms—
and now MRSA
Plague
Relapsing fever
Tularemia
Q Fever


http://pmu.ifas.ufl.edu/

“Histamine levels in bed bug infested homes were at
least 20 times higher than histamine levels in homes
without bed bugs...” (DeVries)

Histamines released as
part of iImmune response.

Cause inflammation but
also help in fighting
pathogens and other
cellular report work.

“Histamines are used in
skin and respiratory
allergy tests as a positive
control — they cause a
bump in skin tests and
restrict breathing in
respiratory tests...”



January 9,
2016

Dec 21, 2015


http://pmu.ifas.ufl.edu/

Feb 2019


http://pmu.ifas.ufl.edu/

How do bed bugs get into my home?

We transport

AR i them!
Figuring out how
“..  BBgotintoa
T . home is helpful in

devising plan.
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Understand that not everyone can
afford pest control at home


http://pmu.ifas.ufl.edu/

Case Study


http://pmu.ifas.ufl.edu/

The Key to Bed Bug Management

INTRODUCTION vs.
INFESTATION

VIGILANCE
SIMPLIFY

A clothes dryer and
vacuum are a

essential
| How many bed bugs can you

eliminate by vacuuming?

More than you can by NOT
vacuuming!



http://pmu.ifas.ufl.edu/

Inspection, Detection, Sanitation
Easier to Inspect this?


http://pmu.ifas.ufl.edu/

Inspection, Detection, Sanitation
Or this”?


http://pmu.ifas.ufl.edu/




Encasements Work
Excellent Information at Bed Bug Central

https://www.bedbugcentral.com/bedbugs101/mattress-and-box-spring-
encasements


http://pmu.ifas.ufl.edu/

Also Helpful


http://pmu.ifas.ufl.edu/

Also Helpful


http://pmu.ifas.ufl.edu/
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Cuticular penetration
Excreted as
accelerated rate
Metabolic detoxification
Target site mutations
(target site insensitivity)
Behavioral

pmu

PEST MAMNAGEMENT LUMNIVERSITY
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Ineffective—Ultrasonic Devices

pmu (s
GEMEMT UNIVERSITY

PEST MAMA


http://pmu.ifas.ufl.edu/

Foggers are |Ineffective Against
Bed Bugs AND Cockroaches





http://pmu.ifas.ufl.edu/

IPM is Effective

Jersey City Housing
Authority: 358 apts
55 infested

14 more infested
over 12 months
Management
unaware of 71% of
infestations

98% reduction in BB
counts after IPM
program

15% of apts infested
to 2.2% after 12
months.
Encasements,
vacuum, steam
MotherEarth® D,
Phantom ®

Cost: S50/hr (labor)



Chemical
exposure has
been a
concern in
bed bug
litigation, until
this lawsuit
Heat Is
popular
because of
Insecticide
resistance


http://pmu.ifas.ufl.edu/

“...had medical conditions and was taking medications that may
have reduced her ability to dissipate heat, the air conditioning
Inside the apartment appeared to have failed, and the decedent
and her spouse did not appear to be aware of the symptoms and

danger of heat stroke

Author recommendations: Set a re-entry temperature of
260C/78.80F; clear communication of re-entry time.


http://pmu.ifas.ufl.edu/

When to call a professional



Most comprehensive set of BB fact sheets:
» Google “VDACS Bed Bugs”

e https://www.vdacs.virginia.qgov/pesticide-bedbug-fact-
sheets.shtml

» Foggers are ineffective.



https://www.vdacs.virginia.gov/pesticide-bedbug-fact-sheets.shtml

What Are the Most Common Complaints?

Indoors

Fleas

Ticks

Pantry Pests
Fabric Pests

Jeff Fitlow/Rice University

Steve Brown, UGA



Ticks are Major Vectors of Disease Causing

Organisms

Anaplasmosis
Babesiosis

Borrelia miyamotoi
Colorado tick fever
Ehrlichoisis
Heartland virus

Lyme disease
B. burgdorferi

Powassan disease

Rickettsia parkeri
rickettiosis

Rocky Mountain spotted
fever

Southern tick-associated
rash illness (STARI)

Tickborne relapsing fever
Tularemia
362D rickettsiosis

http://www.cdc.gov/ticks/diseases/



Lyme disease now has been recorded from
all 50 states (N=6M samples)

PA, 2004-2016:  NY, 2004-2016:
73,610; all TBD  69,313;all TBD

N
NJ 2004-2016 :

51,578; all TBD

FL 2004-2016 :
1,848; all TBD

NE +49.6%, Lyme PA +78.0% Lyme https://questdiagnostics.com/dm
’ s/Documents/health-

2015: 7,718 2015:5.619 trends/Quest_LymeDiseaseTrend
2017: 11,549 2017:10,001 sReport_2018.pdf



Ticks

Newest tick of concern

Haemaphysalis longicornis (a.k.a. “longhorn
ticks,” bush or cattle tick) first found in
Hunterdon County, NJ, now found in VA, WV,
AR, and NC and seems to be spreading.

Parthenogenetic

Can transmit disease-causing pathogens to
cattle

Humans-- Severe fever with Thrombocytopenia
Syndrome Virus (Zhuang et al. 2018)
e Fatality rate: 10 to 30%



Wide host range

In the United States, hosts to date have
included: dog, cow, goat, sheep, horse,
white-tailed deer (Odocoileus
virginianus), opossum (Didelphis
virginiana), and raccoon (Procyon lotor).

Additionally, in both invasive and native
oopulations outside the United States,
orevious reports describe H. longicornis
narasitizing humans.







Potential Spatial Distribution of the Newly Introduced Long-
horned Tick, Haemaphysalis longicornis in North America

“Predicted suitable areas
for Haemaphysalis
longicornis across North
America. 1, 2, and 3
represent areas that were
predicted to be suitable for
the establishment of H.
longicornis in North
America by one, two and
three models, respectively.
Darker areas represent
progressively higher
agreement between the
models.”

]



A 12-year-old Icelandic sheep living on a property in Hunterdon County, New Jersey, was found
in 2017 to be infested with numerous ticks of the species Haemaphysalis longicornis (shown
above in a closeup of the sheep’s ear). Further investigation found a large infestation of H.
longicornis, in multiple life stages, on the property. The tick species is native to Asia, and the
appearance in New Jersey marks the first potentially established population of the species ever

documented in the United States. (Image originally published in Rainey et al 2018, Journal of
Medical Entomology)



“...there are no approved insecticides for the Longhorn tick
inthe U.S...” (Use labels for site.)

“VDACS confirms Longhorned tick detected in Virginia”
(June 2019)



Can you spot the five ticks in the muffin? The
CDC caused a panic when it tweeted that
ticks can be as small as a poppyseed. CDC



Reference with Guidance on Tick Removal

EDIS EENY-443: American Dog
Tick, Dermacentor variabilis (Say)
(Arachnida: Ixodida: Ixodidae)
(https //edls ifas.ufl. edu/|n781)

Figure 9. Enlarged view of the
mouthparts of an American dog
tick, Dermacentor variabilis (Say).
Notice the hundreds of sharp,
backward-directed barbs which
assist the tick in holding onto its
host. For an even closer look at
these barbs see figure 10.



https://edis.ifas.ufl.edu/in781
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Sanitation is IPM




Integrated Pest Management is Problem Solving

All of the common indoor and outdoor
pests can be PREVENTED by using
Integrated pest management (IPM)

Existing pest problems can be solved
using IPM

Integrated pest management is not just
the application of pesticides or absence
of pesticides

PEST MAMAGEMENT UNIVERSI


http://pmu.ifas.ufl.edu/

Integrated Pest Management is Problem Solving

It is a process designed to:

Stop pests
Inspect and monitor for pests
Identify pests

Have a game plan to protect your house
Know if your plan is working

: PEST MAMAGEMENT UNIVERSI


http://pmu.ifas.ufl.edu/

Pesticides

Biological Control
Physical and Mechanical Control
Cultural and Sanitation Practices

Education and Communication

IPM (Integrated Pest Management) — an integration of technologies used to reduce
pests and pest conducive conditions. Common sense pest control.

PO


http://pmu.ifas.ufl.edu/

Exclusion is Major Component of
PREVENTION in IPM

Exclusion prevents outdoor
pests from entering

And yet, according to a recent
survey

Only ~35% of pest control
companies offer exclusion

32% said that not all technicians

are trained to do exclusion

Aug 20, 2018,
http://www.pctonline.com/article/exclu

15% said it takes too much time "
sion-future-pest-management/



Homeowners Are ldeally Suited

...to implement the most
important step of pest
prevention for your own
homes

Exclusion involves home
maintenance

Most pest control companies
will not do exclusion and
sanitation, which are the
most important components
of pest prevention

You are often the most
motivated to find a solution



What Homeowners Can Do to Prevent
Pests

Inspect incoming goods or items before
bringing them into your home

German cockroaches often enter homes via
cardboard boxes and paper bags?

One German cockroach egg case (ootheca)
can contain between 30-40 eggs

One female bed bug can produce an
average of 200 eggs in her life-time



Sealing the Building Envelope Will Keep
Outdoor Pests Outside!

Doors and
windows are part
of the building
envelope





http://pmu.ifas.ufl.edu/
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