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Major users of pesticides in urban areas

» General public

 Residents / homeowners /
tenants

* Property owners / managers

» Pest management professionals
(PMPs)

» Government agencies

 Agriculture

* Non-crop: ornamental
nurseries

 Urban agriculture

"Q‘\":}M | UNIVERSITY OF CALIFORNIA | Statewide Integrated
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Pesticide Application

Ave. Pesticide Used 2011-2015 (Ibs)

Pesticide Use By Group*
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“Urban Drool”
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Pesticides and Water
Quality

Ceriodaphnia dubia, a tiny aquatic invertebrate, is
used as an indicator organism to measure toxicity in
water.

Hyalella azteca is a 1/8- to 1/4-inch-long crustacean
commonly found in lakes, ponds, and streams
throughout North America.

They are an important link in the aquatic food chain
and a food source for several predators, including fish
and various invertebrates.

Pesticides such as pyrethroids from residential runoff
have recently been discovered to kill Hyalella. Low
numbers of aquatic organisms, like Hyalella and
Ceriodaphnia, is an indication of poor water quality.



http://ipm.ucanr.edu/WATER/U/ceriodaph.html

Pesticides and Water Quality

The food pyramid in balance
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State toughens rules
on a household pesticide

Sacramento Bee
July 14, 2006

Pyrethroid use
in California

Commercial use of pyrethroid
pesticides in California has been
increasing dramatically, mainly
because of urban use. The data
below do not include usage of retail
products by homeowners, which
does not have to be reported to
reguiators and is suspected to be
much greater.

POUNDS OF PYRETHROID-ACTIVE
INGREDIENT USED ANNUALLY IN CALIFORNIA

700 n'.housandsl

600 _I'Nonagricultural =74

655,093 [

o IO i

400

300

200

100 i :
93 95 | o g

Sources: Prof. Donald Weston, UC Berkeley
Sacramento Bee/Nam Nguyen

Low levels of pyrethrmd products k||| aquatlc life

By Mait Welser
SEESTAYY WIITEX

Caltornia next month will be-
pin to regulate 3 broad class of |
pesticide that has became the
dominant home and garden bug
killer <

The state Department of Pesti- |
cide Regulation in Augoest will no- |
tify manstacturers of pyrechroid
insecticides thas they must share
data on their prodacts of those
products will be banmed from §
sale In California. The data will
drive 2 regulatory reveew that
could result in use restrictions or
4 ban on specific prodacts.

In doing so, California step
out abead of the federal govers
ment and ocher states in regulat
ing pyvethroids, found to be
deadiy 1o aquatic life at very low
CORCONTT ATIONS

Mary-Ann Warmerdam, direc-
tor of the Department of Pestacide
Regulation, said ¥ will be the big-
gest pesticide regulation effort in
state hisary, Invodving 600 con
sumer peoducts sold in hardware
stoees, garden cemters and pet B
stoees

“We kow we have esough
caution flags, and that requires a
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Pesticide occurrence and aquatic benchmark exceedances

in urban surface waters and sediments in three urban are
of California, USA, 2008-2011
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Integrated Pest Management

Focuses on long-term prevention of pests or their damage

Combination of techniques such as exclusion, biological
control, habitat manipulation, and pesticides.

Monitoring helps decision-making and determining when, how
and if treatments are needed.

Goal of removing only the target organism without harming
non-targets.

Pest control strategies minimize risks to human health,
beneficial and nontarget organisms, and the environment.

UC{:JIPM UNIVERSITY OF CALIFORNIA Statewide Integrated
2 Agriculture and Natural Resources Pest Management Program



Components of IPM

« |dentification and biology
* Prevention

* Monitoring

* Treatment thresholds

» Combination of methods
e cultural
* physical/mechanical
* biological
e chemical

« Evaluation

uctiem | University of California

Agriculture and Natural Resources

U Integrated Pest Management Program



Argentine Ants

* Most abundant urban ant pest in
California

* Non-native species

* Unicolonial- free flow of workers between
nests

» Multiple queens in one colony— high
reproductive potential

« Forage over long distances

Ilcl;llpm UNIVERSITY OF CALIFORNIA | Statewide Integrated
O Agriculture and Natural Resources | Pest Management Program



IPM for Argentine Ants

* Education
» Correct identification of species

* Prevention

» Exclusion, sanitation

* Residential efforts
* Monitoring

* Where are they? Indoor? Outdoor?
* Treatment Thresholds

» Level of infestation
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magnifier to determine if they have one or two nodes at the petiole,
portion of the abdomen.

yorar oo R

characteristics to identify ants. A first step in identifying ants is to use a

the first e

_—Node

One-node ant m
- . -

Two-node ant

Argentine ant

(Linepithema humile)

Food: sweets, sometimes
proteins

Nest: outdoors in shallow
mounds

Physical description: /8 inch,
dull brown

Carpenter ant

(Camponotus species)

Food: sweets

Nest: in tree stumps, firewood,
fence posts, hollow doors

or window frames; deposits
sawdustlike frass outside nests || {
Physical description: large, J.K. Clark
workers vary from 1/4 to /2 inch,
black or bicolored red and black

Odorous house ant
(Tapinoma sessile)

Food: sweets, sometimes
proteins
Nest: in shallow mounds in soil

Pavement ant

(Tetramoriumn caespitum)
Food: sweets, proteins, grease
Nest: in lawns or under stones

or boards; builds mounds along

sidewalks and foundations or
near water

Physical description: 3/16
inch, dark brown to black

Pharaoh ant
(Monomorium pharaonis)

Food: fats, proteins, sweets
Nest: in wall or cabinet

volds, behind baseboards or
insulation, or outdoors in debris
Physical description: /16
inch, yellow or honey-colored
to orange

Red imported fire ant
(Solenopsis invicta)

Food: sweets, proteins

Nest: in mounds with multiple
openings in soil or lawns and

J.K. Clark




IPM for Argentine ants

Indoor pest problem
= Seal cracks, crevices
= Eliminate leaks

= Proper sanitation and food
storage

= Liquid / gel bait stations

No endorsements of named or depicted products are UCS’IIPM ﬂ UNIVERS'TY OF CALIFORNIA 2 Statewide Integrated
intended, nor s criticism implied of products not ) ! Agriculture and Natural Resources | Pest Management Program
mentioned or included.



IPM for Argentine ants

Outdoor pest problem

Manage honeydew-producing
pests

Exclude ants from honeydew
Sticky barriers

Liquid bait stations

Granular application, as needed

.No endorsements of named or depicted products are IICQIPM I UN'VERS'TY OF CALlFORNlA uc{g':’w'de Integrated
2

intended, nor i criticism implied of products not | Agriculture and Natural Resources | \Res} Management Program
mentioned or included.



Ants

Messages for your customers:

« Remove attractive food source—

keep food in properly sealed
containers

* Wipe up ants and their trails indoors

* Rely on contracted service and
allow time for treatments to work

* DIY sprays will not keep ants out of

your home
« Communicate with PMP

uctiem ] UNIVERSI
2

Agriculture and

Quick Tips

Ants

Although ants are annoying when they
come indoors, they can be beneficial
by feeding on fleas, termites, and other
pests in the garden.

Argrasinc ats trailing om pavernent.

While spraying chemicals inside the house might seem
effective, doing so will not prevent more ants from entering
Because mast ants live outdoors. focus efforts on keeping
ants from entering buildings. Combine several methods
such as caulking entryways, cheaning up food sources, and
baiting when necessary. Avoid using pyrethroids (c.g..
bifenhrin and cypermethin). xpecialy on bard surfaces
such as d around (
buildings. These products pollute waterways

Make your house less attractive to ants.
* Caulk cracks and crevices that provide entry into the
house.

* Store food attractive 10 ants in closed containers,

+ Clean up grease and spills.

+ Ant.proof kitchen garbage pails with sticky barriers such
15 petroleum jelly under the lip and place pet dishes in s
maat of water

* Remove or ¢ sweet food sources next to your house
such as aphid-infested bushes and ripenod fruit om trecs.

+ Keep plants, grass, and organic nsalch at least a foot away
from the foundation of buildings (6 reduce ant foraging
and nesting

For mare information about managing pests,
visit jpm.ucanr.edu or your local University of
California Cooperative Extension office.

When ants invade your house.

* Sponge up invading ants with soapy water as soon as
they enter.

« Plug up ant entryways with caulk.

+ Take infested potted plants outdoors and submerge pots
in a solution of insecticidal soap and water.

* Clean up food sources by wiping up spills or placing food
in tight-filting containers.

+ Rely on outdoor baits to control the ant colony.

* Insecticide sprays shouldn®t be necessary.

+ If you hire a pest control company, ask them to use baits
and spot treatments rather than perimeter treatments or
monthly sprays.

How ant baits work:

Pesticide baits work by attracting
worker ants who then take the
product back to the nest where the o
entire colony, including quecns,
can be killed. The pesticide must
be slow acting so workers won't
be killed before they get back to
the nest.

How to use baits:

* Place baits near ant trails and nest openings.

* Prep d or refillable bait stat stakes are the
safest and casiest to use. Active ingredients in baits

may include boric acid/borate, fipronil, avermextin, or

hydramethylnon.

'+ Liquid borate (0.5-1% borate in sugar water solution)

baits in refillable bait stations are best for severe Argen-

tine ant infestations.

* Replace baits when empty and reposition them, or try a
different bait product if ants dont appear to be taking it

# It can take 5 to 10 days to see fewer ants.

at you do in your home and landscape
affects our water and health.
* Minimize the use of pciuﬂdcs that pollute our waterways
and harm human health.
% Use nonchemical alternatives or less toxic pesticide
products whenever possible.
= Read product labels carefully and follow instructions on
proper use, storage, and disposal

University of California
Agriculture and Natural Resoarces

N C
uc+IPm gE
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Cockroaches

In California, the main “roaches” regarded as
pests are:

 Indoor species

« German

* Brownbanded

» Outdoor species
 Oriental
« American
» Turkestan
Less problematic species include the field,

Australian, smokybrown, and the newer three-
lined cockroaches

Dong-Hwan Choe, Dept. of ENESMBIGaY, L
Used by permission N

Ilcl;llpm UNIVERSITY OF CALIFORNIA | Statewide Integrated
O Agriculture and Natural Resources | Pest Management Program



Cockroaches

 Indoor resident spp.
» Sanitation

 Food containment, moisture
management

e Gel baits

« Qutdoor invader spp.
« Exclusion

» Landscape / habitat / moisture
management

» Tolerance by resident
« Granular baits? Sprays?

Oriental cockroach (male, left; female, right)

University of California

Agriculture and Natural Resources

Integrated Pest Management Program



Outdoor cockroaches

« Omnivorous detritivores

* Highly dependent upon moisture,
humidity

 Typical habitat: water meter box,
pavement voids, drains, loose mulch,
compost, debris

« Warm weather = increased activity

 Low moisture = emergency water
seeking

» Landscape dry-down = water seeking
behavior
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Photos: Dong-Hwan Choe

Integrated Pest Management Program



IPM for outdoor
nuisance cockroaches

» Education
* |ID and Biology
* Prevention
* Moisture management
« Habitat modification
 Exclusion
* Monitoring
« Sticky traps / glue boards




IPM for outdoor nuisance
cockroaches

 Thresholds?

« Multiple tactics
* Chemical
 Baits
» Granules
» Gels
 Bait stations
« Foams
 Liquid contact
 Liquid barriers

No endorsements of named or depicted products are
intended, nor is criticism implied of products not
mentioned or included.




Structural exclusion and habitat modification

| Statewide Integrated
s | Pest Management Program




Baiting for outdoor cockroaches

Zivs(181kg)
g

No endorsements of named or depicted products are ﬂ

intended, nor is criticism implied of products not IIC‘?‘IPM University ofcalifornia
mentioned or included. y
Agriculture and Natural Resources I Integrated Pest Management Program



Occasional invaders and seasonal pests

BERS
wide |PM-PFojecty TN
Regefits), University of Californi#

Richard S. Vetter, LIC Riverside Used by permission

uc@\\,,)m | UNIVERSITY OF CALIFORNIA | Statewide Integrated

Agriculture and Natural Resources Pest Management Program



IPM for occasional seasonal
pests

Brown
marmorated
stink bug
(photo by B.
Vallega)

« Identification and Biology

* Prevention
* Exclusion services: first line of defense

« Habitat modification / moisture management

* Monitoring
* Insect perimeter for entry points, conducive
conditions
* Increase vigilance during autumn and early
winter

Ilcl;llpm i UNIVERSITY OF CALIFORNIA | Statewide Integrated
) ! Agriculture and Natural Resources | Pest Management Program



Exclusion is best

* Long-term solution.

* Look for common entry points and seal.
Vents, cracks, chimneys, window AC
units.

» Screens in attics and storage areas
covered properly.

* Inspect window screens and ensure fits
securely and tightly. No holes in the
screens.

» Check weather stripping around all doors
and screen doors to have a snug fit.



IPM for occasional
invaders

 Thresholds

« How many bugs on the
house will be tolerated?

* How many bugs in the
house will be tolerated?
* Multiple Approaches
 Cultural
* Physical / nonchemical
* Chemical

» Evaluation

uc¥iPm

University of California
Agriculture and Natural Resources

Integrated Pest Management Program



IPM for occasional
nuisance pests

* Prevention and cultural control
» Exclusion: door sweeps, caulk, repairs...
« Habitat management: removal of host
plants or plant material from landscape
* Physical
« Vacuum (ensure HEPA filter in place)
« Chemical

 Traditional perimeter protection
(pyrethroids) restricted or not feasible

* Follow CA regulations
» Other repellents?



Alternative materials to
pyrethroids

* Newer and reduced-risk products
* Fipronil
 Very effective material
* Professional use only
* Nonrepellent
» Slow-acting
 Very toxic to aquatic invertebrates
* Increasingly recovered at toxic
levels in urban surface waters

* Integrated Pest Management!




Resources from the University of
California IPM Program and
Cooperative Extension

ucl_&llpm UNIVERSITY OF CALIFORNIA H Statewide Integrated
O Agriculture and Natural Resources Pest Management Program




UC IPM
website

ipm.ucanr.edu

Statewide Integrated Pest Management Program

What is IPM? ' Identify & Manage Pests | Research ':.'Rubl'ii:a't'ions | Training & Events | Links | About Us ' Contact Us

’ Subscribe

Solve your pest
problems with
UC's best science

What's New

* Pest Alert!
Agriculture: Peach Root-
Knot Nematode Pest
Alert. New nematode to
California.

Green Bulletin: Fall 2020

* Pest Notes: Pokeweed,
Houseplant Problems and
Armillaria Root Rot
added, Spiders, Sooty
Mold, Itching and
Infestation: What's
Attacking Me? revised

Ag Pest Management:
Citrus and Asparagus
updated

* Weed Photo Gallery:
Italian thistle and
slenderflower thistle
added.” :

= More...

QUICK LINKS

Home, Garden, Turf
& Landscape Pests
EARA TN o T AR

\

MAKE A GIFT | Support UC IPM'’s mission to make integrated pest management the way to manage pests ‘

Agricultural
Pests

Natural Environment
Pests

Pests




UC + IPM

& NATURAL RESC

Statewide Integrated Pest Management Program

What is IPM?  Identify & Manage Pests | Research ~Publications  Training & Events  Links

HOME

ON THIS SITE

What is IPM?

Home & landscape pests
Agricultural pests

Natural environment pests
Exotic & invasive pests
Weed gallery

Natural enemies gallery
Weather, models & degree-days
Pesticide information
Research

Publications

Events & workshops
Online training

Links

About us

Contact us

Home, garden, turf, and lands

University of California's official guidelines for managing pe

Search home & landscape:

Pests of homes, structures, people,

and pets
—

= Wood-destroying, food, fabric, and nuisance pests

Household pests

= Pests that sting, bite, or injure

= Vertebrate pests: birds, mammals, and reptiles

Pests in gardens and landscapes

Choose a plant to find the most likely source
of your pest problem

» Flowers

= Fruit trees, nuts, berries, and grapevines

= Lawns and turf (including comprehensive lawn guide)
s (including roses and other ornamenta

= Vegetables and melons

Stinging and biting pests | Food, fabric, or wood pests |

Vertebrate pests (birds, mammals, etc.)

Pests that sting, bite, or injure

= Ants QT (menu)
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Bee and Wasp Stings

"

Bee Swarms

Brown Recluse and Other

= Head Lice | QT

= Ticks

= Lyme Disease in California

: Yellowjackets and Other

= Mosquitoes QT

Social Wasps | QT

= Poison Oak

Recluse Spiders

Conenose Bugs
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= Scorpions

= What's Attacking Me?
(Delusory parasitosis)

= Widow Spiders and Their

Relatives (REVISED)

Widow Spiders and Their
Relatives (REVISED)

Wood-destroying, food, fabric, and nuisance pests

= Ants QT (12 entries)

= Beetles

Wood-Boring in Homes

= Boxelder Bug

= Cockroaches | QT

= Horsehair Worms

= Silverfish

= Subterranean and Other
Termites

T~
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Table 1. Identifying Features of Common Household Ants.!

Effective management approaches vary with ant species. Use behavioral
characteristics such as food and nesting preferences along with physical

Thorax e s Petiole node

Head — — Abt

Pest Notes, Publication 7467

Revised Decomber 2019

;ockroaches

i Pest M.

B 5

Cockroaches, or “roaches” (Figure 1), are among
the most important household pests. Indoor cock-
roaches are known as significant public health
pests, and outdoor species that find their way in-
side are considered serious nuisance pests as well
as potential pests of public health. Cockroaches
range in size from less than % inch long to almost
2inches long and are mostly nocturnal insects that
feed on a wide range of organic matter. Most cock-
roaches harbor within moist, dark crevices when
not foraging for food. They crawl quickly and may
climb rough surfaces. A few species can fly short
distances or glide as adults during warm nights, but
most have no wings, reduced wings, or otherwise

In and Around Buildings

ucYiPm

Ve
REVIEWSO

do not fly.

There are five species of in to both cockroach d spread of typhoid and dysentery.

California that regarded  and thy to

pspnci e bk, bawy sochasbousing. e American cockoach, whichmay

banded cockroach, oriental cockroach,  disrepair and poor sanitary conditions, O™ Into contact = ':‘nf‘ bt

FEvariy b, and Turl ment in sewers or with pet droppings

ke Ofall the cockraach species in Call- outdoors, may transmit bacteria that
fornia, the G the polsoning (Salmonella spp.

People are repulsed when they find most persistent and troublesome; it and Shigella spp.).

cockroaches in their homes and other lives and breeds in indoor locations

bukdings, Indeor {oock N "d IDENTIFICATION AND

roaches are also important sousces of
allergens and have been identificd
risk factors for d 3
in children, especialy wjL O L@}
unlt houing environs

may pose health concerns due to
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> Wood-Boring Beetles in Homes

How to Manage Pests
Pests of Homes, Structures, People, and Pets

Wood-Boring Beetles in Homes =)
Revised 6/10
In tnis Guideline:

* Identification and Ife cycles  » About Pest Notes

characteristics to identify ants. A first step in identifying ants is to use a % of allergens present have
magnifier to determine if they have one or two nodes at the petiole, the first _/’ \ -
portion of the abdomen. HOME
Node —_—Nodes e searcu
Andrew M. Sutherland, U
One-node ant Two-node ant IPM Program and UC Co0 .« s <
= = San o
What i 19217
Argentine ant Pavement ant Dong-Hwan Choe, UC Riv
(Linepithema humile) (Tetramorium caespitum) e Entomology.

Food: sweets, sometimes
proteins

Nest: outdoors in shallow
mounds

Physical description: /s inch,
dull brown

Food: sweets, proteins, grease
Nest: in lawns or under stones
or boards; builds mounds along
sidewalks and foundations or
near water

Physical description: 3/16
inch, dark brown to black

Carpenter ant

(Camponotus species)

Food: sweets

Nest: in tree stumps, firewood,
fence posts, hollow doors

or window frames; deposits
sawdustlike frass outside nests
Physical description: large,
workers vary from /4 to 1/2 inch,
black or bicolored red and black

Pharaoh ant
(Monormorium pharaonis)

Food: fats, proteins, sweets
Nest: in wall or cabinet

voids, behind baseboards or
insulation, or outdoors in debris
Physical description: /16
inch, yellow or honey-colored
to orange

Odorous house ant
(Tapinoma sessile)

Food: sweets, sometimes
proteins
Nest: in shallow mounds in soil

| { ’Riodilimporu;ﬂro ant
(Solenopsis invicta)
Food: sweets, proteins
Nest: in mounds with multiple

openings in soil or lawns and

Michael K. Rust, UC River

Agricultural pests

* Management  Publication
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Exotic & evasive pests
Weed gallery

Natural enemics gallery
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Weather, models & degree-days

Three groups of ing beetles— deathwatch, and false powderpost (Table 1)—invade and damage
wood furniture as well as structural and decorative wood inside of buildings. The beetle farvac feed in and do most of the
Gamage to wood, and when they reach the adult stage, they emerge through round exit holes, which they create by
chewing through the wood surface. Adults of some species also bare exit holes through plaster, plastic, and even soft
metals that might cover the underiying wood.

You might see other wood-boring beetles such as flat} ro 4 borers and bark or ambresia beetles in
your home if you store infested firewood inside. However, these typically are forest insects that won't attack wood
structures or fumniture. They begin their life cycles on ceclining trees that are old or that have sustained fire or insect
Gamage. Sometimes these forest insects are present in trees when they are millec into wood procucts, and they might
cause alarm when they emerge from infested wood used in newly constructed buildings. However, they aren't able to
reinfest the wood in these structures.

Certain species of wood wasps also might emerge from infested wood used in new structures. See Pest Notes: Wood
Wasps 2 i for more information. Invasive wood-boring insects often arrive as hitchhikers from other
continents on solid wood packing material such as pallets or in a ship's dunnage, and some of the key beetle pests of
wood in structures have likely established worldwide cistributions this way.

IDENTIFICATION AND LIFE CYCLES

Powderpost Beetles

A subfamily of beetles in the family Bostrichicae (formerly referred to as the family Lyctidae) are known as powderpost
beetles, because larvae create a fine, dustiike powdered frass (a mixture of feces and woed fragments) that has the
consistency of baking flour or talcum powder. This boring dust is packed into the larval galleries (feeding channels) in
the wood but occasionally falls out of exit holes into small piles on flocrs or other surfaces.

This fine, powdery frass cistinguishes powderpost beetles from other wood-boring beeties in homes. It also differs from
the larger, granular, and almost pepperlike pellets drywood termites leave behind; if you look closely at termite pellets,
you will see they have ridges on their sides.

Powderpost beetles attack hardwocds, apparently because these woods have pores into which they can lay eqas;

Adult powderpast beetle,
Lyctus planicolls.

VW%"""M.,,;,
| Statewide Integrare
Pest Management Progfa

Powderpast beetles produce
much finer boring dust (left)
than cther wood borers such
s deathwatch beeties in the
family Anobiidae (right).



Green Bulletin e-newsletter
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New Restrictions on Pyrethroid Insecticide
Applications Protect Urban Surface Waters

n July 19, Californias Department of toxic to indicator specics representing the
Pesticide Regulation (DPR) introduced small arthropods that make up the base of
Dew regalations for pyrethroid insecticide  the aguatic food web. The pow
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Using Hydrogels to Develop a
Yellowjacket Bait

any parks, recreational areas, and

outdoor venues In California are
home to yellowjacket wasps ( Vespul
spp.). Yellowjackets are commanly
attracted to human food items, creat-
ing a serious nuisance and a poten-
tial stinging threat. If found, nests
(usually undergroand) can be effec-
tively treated with targeted insecticide
applications (€. dusts containing
pyrethroids). However, baiting could
be a feasible alternative method to
suppeess yellowjackets over a wide
area, expecially if nests cannot be
located. Currently, oaly oe active
Ingredient (esfenvalerate) Is registered
for use within bast in California to
control yellowjackets, and its efficacy
is marginal because it is repellent an
fast-acting. Effective active ingredi-
ents and optimal bait formulations
have yet to be identified.

Foraging wasps seck out proteir

western yellowjacket wasps
(V. pensyivanica) would
accept polyacrylamide
bydrogel crystals that were
hydrated with chicken juice
containing a toxikant.

Ficld Trials

The study was conducted

al two different sites in
southern California. Site A
was a private country club
=15 acres) with supporting

o
rich foods for developinglarv iy %

the nest. These foragers have
preferences for some meats. by
the past, meats impregnate  of,
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Figure . bydrogel
balt. After 2 short handliag behavior an the bait, yelow-
Jackets flew away with & small piece of the hydrogel bait

Results
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Questions?

» Karey Windbiel-Rojas

 Assoc. Dir. Urban & Community IPM Program and Area
Urban IPM Advisor for Sacramento, Yolo, Solano
Counties

* kwindbiel@ucanr.edu
* 916-291-7791 (cell)
e WWW.ipm.ucanr.edu
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