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Bees and Wasps and Schools
Basics

Bee on the left and wasp on the right.
Photo Credit: Mike Merchant (Texas A&M
University)
There are more than 20,000 bee species. Bees gather nectar and pollen from brightly colored ﬂowers to
feed their young. While gathering these meals, bees pollinate ﬂowers, as do butterﬂies, moths, and birds.
Unlike other pollinators that only seek nectar, bees also seek pollen, so they often do more of the "heavy
lifting" of pollination.
Wasps and bees differ in many ways:
Wasps are more aggressive and have thinner, longer frames because they are hunters.
Bees have hairier bodies in order to collect and hold pollen and nectar; wasp bodies are smooth.
Wasps feed their young ﬂies, caterpillars and spiders, but like bees, adult wasps feed on nectar.
Body Shape: Wasps and bees, like all insects, have six legs, three body parts (head, thorax and abdomen),
two antennae on their head and an exoskeleton. They also have two wings.
Different types of bees have different stinging abilities. Carpenter bees and bumble bees can sting over and
over again because their stingers will not get caught, while honeybees can only sting once. Wasps are also
able to sting multiple times.
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Life cycle: Bees and wasps transition from eggs, to larvae, to pupas, to three different types of adults:
queens, drones/males and workers. Drones/males mate with the queen so that she can produce more eggs,
while workers are all female bees.

Health Concerns
People can be highly allergic to stings from bees and wasps. Even for those who are not allergic to the
sting, the result can be uncomfortable.

Integrated Pest Management (IPM) Strategies
Never leave food out beyond meal time.
Clean up sticky, sweet syrupy drinks immediately.
Keep trash cans sealed or covered, and remove trash cans and dumpsters frequently.
Keep areas dry - repair leaky faucets, and ﬁx areas where water creates puddles after the rain.
Plug any holes in buildings and ensure that screens are on windows to prevent bees and wasps from
entering the classroom.
For more information on preventing, monitoring and controlling bee and wasp infestations in schools, visit
the resources below.
Read more:
About integrated pest management.
The following links exit the site Exit
School IPM for Wasps and Bees (PDF) (4 pp, 205.5 K, About PDF)
Wasps, Hornets and Bees (PDF) (3 pp, 89 K)
IPM for Stinging Bees and Wasps (PDF) (10 pp, 204 K)

A yellow jacket.
Photo Credit: University of
Maryland

Bee pollinating a ﬂower.
Photo Credit: Stephen
Ausmus (USDA/ARS)
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Cicada Killer Wasp
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There are multiple different types of bees and wasps that might be present in your area. The following links
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provide information on how to identify each different type of bee or wasp, how to avoid getting stung,
suggestions for monitoring and removal of a hive:
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Biting Midges and Schools
Basics

Biting Midge
Photo Credit: Charles Olsen
(USDA/APHIS)
Biting midges are small, gray, two-winged insects, less than 1/8” long. They are a signiﬁcant human pest
and are found throughout the United States, primarily in coastal areas and farming operations. Some
species occur mainly in wet mud, mangrove swamps and salt-marshes.
Only the female bites and takes blood using an elongated jaw with small cutting teeth. Feeding takes
approximately 2-5 minutes if undisturbed. The greatest activity of biting occurs during dawn and dusk,
may continue throughout the night, but rarely occurs during the day unless overcast with little wind.
Life Cycle: Biting midges lay minute eggs in the shape of a cigar or sausage. The eggs are black. Egg
count varies depending on species and size of blood meal, but generally range from 25-100 per blood meal.
Eggs cannot survive in dry environments and take about 3-5 days to hatch in 80°F weather. Once hatched,
larvae develop through four life cycle stages, which can vary greatly in time based on temperature and
Biting
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season.

Health Concerns
Biting midges are a known transmitter of Mansonella ozzaqrdi, a human nematode parasite.
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Integrated Pest Management (IPM) Strategies
The rapid life cycle makes it difﬁcult to affect population density. IPM strategies for prevention of bites
include:
Avoiding activity outside during peak hours (i.e., dawn and dusk).
Increasing air movement in areas frequented by people.
Treating screens with barrier sprays or portable foggers effective against biting midges (see label).
Using spray repellants approved for biting midges if outdoors (see label).
Read more at: Biting Midges of Coastal Florida Exit - University of Florida fact sheet
Read more about integrated pest management.

Disposal
Disposal of
ofPesticides
Pesticides
Pesticides need to be disposed of
properly to prevent accidents and to
protect the environment. If you have
unwanted pesticide products, store
them safely and dispose of them as
soon as you can.
Dispose of pesticides as instructed
on the product label. Look for the
"Storage and Disposal"
statement on your pesticide label.
If any product remains in the container it must be disposed of as household
hazardous waste.
To find out where to take your unwanted pesticides, you can contact your local
household hazardous waste, call 1-800-CLEANUP (1-800-253-2687), or talk
to your state's environmental agency. Remember! State and local laws
can be more strict than federal requirments.
After emptying a pesticide container rinse it properly for disposal or recycling.
Never reuse a pesticide container for any purpose!
Be sure to wear protective clothing when rinsing pesticide containers, such as
chemical resistant gloves and eye protection.
Apply rinse water according to label directions; only where the pesticide was
intended to be used.
Do not pour rinse water into any drain or on any site not listed on the product
label; it could contaminate the environment.
If you mixed or diluted a pesticide and you have a little too much left over, try to
use it up while following the label. Consider asking a neighbor if they can use any
leftover mixtures.

Keep these tips in mind:
Practice Integrated Pest Management (IPM) to reduce the need for
pesticides.
Identify the pest and make sure the product will be effective against that pest
before buying the product.
Buy only what you need this season; mix only what you need today.

Tips for transporting pesticides for disposal:
Keep the pesticides in their original containers with the labels attached.
Place containers so they won't shift and/or spill.
Line the transport area in your vehicle or place pesticides in a plastic bin to
contain any spills in case of an accident.
If pesticides are carried in the back of an open vehicle, secure and cover the
load.
Don't put pesticides in the passenger compartment of a vehicle.
Keep pesticides away from groceries, including food for animals.
Go straight to the collection site once you have loaded your vehicle. Drive
carefully!
If you have questions about this, or any pesticide-related topic, please call NPIC at 1800-858-7378 (8:00am - 12:00pm PST), or email us at npic@ace.orst.edu.
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Additional Resources:
Safe Disposal of Pesticides - Environmental Protection Agency (EPA)
Household Hazardous Waste - Environmental Protection Agency (EPA)
Pesticide Registration (PR) Notice 2007-1: Disposal Instructions on NonAntimicrobial Residential or Household Use Pesticide Product Labels Environmental Protection Agency (EPA)
State Clean Sweep Coordinators - Environmental Protection Agency (EPA)
Managing Waste Pesticide - Oregon Department of Environmental Quality
(DEQ)
Proper Disposal of Pesticide Waste - University of Florida
What you need to know about Disposing of a Pesticide - Penn State
University
Rinsing Pesticide Containers - University of Nebraska-Lincoln
Pesticide Container Cleaning and Disposal - Washington State University
Last updated March 15, 2016

We are open from 8:00am to 12:00pm Pacific time Mon. — Fri.
Please read our disclaimer | Contact us

NPIC provides objective, science-based information about pesticides and pesticide-related topics to enable people to make informed decisions. NP
agreement between Oregon State University and the U.S. Environmental Protection Agency (cooperative agreement #X8-83560101). The
publication does not in any way replace or supersede the restrictions, precautions, directions, or other information on the pesticide label or any ot
requirements, nor does it necessarily reflect the position of the U.S. EPA.
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Flies and Schools
Basics

Fly
Photo Credit: University of
Florida

Fruit Fly
Photo Credit: USDA/ARS

House Fly
Photo Credit: University of
Minnesota
There are thousands of species of ﬂies, of which only a few are common pests. These are generally known
by their common name:
House ﬂy.
Stable ﬂy (also known as biting ﬂy).
Face ﬂy.
Garbage ﬂy.
The common element among these pests is the need to breed in animal waste and decaying organic
material; some even feed on mammal blood.
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Life Cycle: Flies undergo a complete metamorphosis (or change) throughout their life cycles. Female ﬂies
deposit their eggs, often numbering over 100, in animal waste or moist organic material, where the eggs
hatch and become larvae or “maggots."
From this stage the larvae develop into pupa, which have a hardened shell. The adult ﬂy develops within
this hardened shell. This transformation occurs in a little as seven days in the summer, with ideal
temperature.

Health Concerns
Flies are carriers and transmitters of numerous diseases as a result of breeding and feeding on animal
waste, garbage, and human foods. Flies are most known for carrying bacterial and viruses that cause:
Diarrhea.
Cholera.
Food poisoning.
Yaws.
Dysentery.
Eye infections.

Integrated Pest Management (IPM) Strategies
While adult ﬂies are the most bothersome, the point of greatest IPM control is often the larval stage. By
eliminating the habitat preferred by larvae, the ﬂy population can be better managed. This includes
removing:
Animal waste.
Garbage.
Decaying plant matter.
Moist environments for egg deposition.
Chemical pesticides are ineffective in the long-term. Flies are able to develop resistance to pesticides due
to their rapid life cycle. Use of increased air movement and screens in areas frequented by people can be
effective.
Fly traps and repellents have varying effects, dependent upon the species and method of attraction. Their
use should not be considered an alternative to the suggestions listed above. Always read the label
thoroughly before using ﬂy traps or repellents.

For More Information
University of Florida's IPM for Flies in School Exit
University of California's IPM Online page - Pests of Homes, Structures, People and Pets: Flies
Read more about integrated pest management.
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You are here: NPIC Home Page —> Pesticide Ingredients —> Pesticide Types —> Insecticides

Insecticides
Insecticides
Insecticides are pesticides that are
formulated to kill, harm, repel or mitigate
one or more species of insect.
Insecticides work in different ways. Some
insecticides disrupt the nervous system,
whereas others may damage their
exoskeletons, repel them or control them
by some other means. They can also be
packaged in various forms including
sprays, dusts, gels, and baits. Because of
these factors, each insecticide can pose a different level of risk to non-target insects,
people, pets and the environment.

Keep these tips in mind when using insecticides:
Practicing Integrated Pest Management can significantly reduce the amount of
insecticides needed to control many insect problems.
Using more than one insecticide product in the same location can increase or
decrease each one's effectiveness. It may also result in a greater risk to health
and/or the environment.
Broad-spectrum insecticides are effective against all insects, even the good ones.
Other insecticides target certain insects. Using a targeted insecticide minimizes
the risk to beneficial or non-target insects.
Some insecticides work immediately to kill insects while others may need some
time to take effect.
Insect growth regulators like pyriproxyfen and methoprene do not kill insects;
they make it impossible for exposed insects to molt (grow) or lay eggs properly.
Insecticidal baits can be used instead of spraying large areas, especially for social
insects like ants. This can decrease the risk of exposure, but remember to
place baits where children and pets won't have access.
If you have questions about this, or any pesticide-related topic, please call NPIC at 1800-858-7378 (8:00am - 12:00pm PST), or email us at npic@ace.orst.edu.

Additional Resources:
Insecticide Properties:
An introduction to Insecticides - University of Minnesota
Insecticides: Chemistries and Characteristics - University of Minnesota
Understanding Common House and Garden Insecticides - Texas A&M
Agrilife Extension
What is a systemic insecticide? - Texas A&M Agrilife Extension
Insecticide Poisoning:
Synthetic Pyrethroids and Paresthesias - NPIC Medical Case Profile
Biomarkers of Exposure: Organophosphates - NPIC Medical Case Profile
Organophosphate Insecticides - Recognition and Management of Pesticide
Poisoning
N-Methyl Carbamate Insecticides -Recognition and Management of Pesticide
Poisoning
Solid Organochlorine Insecticides - Recognition and Management of Pesticide
Poisoning
Biologicals and Insecticides of Biological Origin - Recognition and
Management of Pesticide Poisoning
Other Insecticides, Acaricides, and Repellents - Recognition and
Management of Pesticide Poisoning

IPM Action Plan for Head Lice

Identification
Head lice, Pediculus capitis DeGeer, infest 10-12 million people (most commonly children
three to twelve years of age) each year in the United States. Pediculosis or "lousiness" is one of
the most prevalent communicable conditions in this country. Head lice are primarily
transferred from person to person by direct head-to-head contact or by several people using
the same combs, brushes, hats, costumes, head-phones, athletic equipment, towels, or
bedding.
Head lice are not found on
animals or household pets and
are not transmitted from pets to
humans. Because of children’s
play activity and close contact,
head lice infestations are usually
found on children, but can also
be spread to adults. Head lice are
not vectors of disease in the
United States although severe
infestations may cause irritation,

Head Louse
Pediculus capitis
Dani Barchana, Self employed,
Bugwood.org
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scratching, and subsequent
secondary infection. Students
can lose sleep, feel embarassed,
and even suffer anxiety. Itching
from large numbers of bites may
make the infested individual feel
tired, irritable, and feverish, thus
the term “feeling lousy”.

General Information
Lice have three pairs of legs
which makes them true insects.
Lice do not have wings or
powerful jumping legs so they move about by clinging to and climbing on hairs with their
claw-like legs. Head lice prefer to live on the scalp of the head, although they have been
known to wander to other parts of the body. Head lice feed every 4 to 6 hours so must remain
in close contact with the host. While a louse may fall onto other surfaces, and articles, they
usually die withing 48 hours of being off the head. Therefore, they do not normally live within
rugs, carpet, furniture, or school buses.
The eggs of lice are called nits. The nits are oval cylinders (1/16 inch long) and are often a
similar color to the student's hair. The eggs appear white after hatching, making them easier
to see. The eggs are glued to hairs on the head near the scalp to protect the eggs from
extremes in light, humidity, and temperature. The female louse will commonly glue the eggs
behind the ears and along the nape of the neck. Under normal conditions, the eggs will hatch
in 7-14 days. The young lice which hatch from the egg must feed within a few hours or they
die. Newly hatched lice will periodically take blood meals and molt three times before
becoming sexually mature adults. A young louse will develop in 10-12 days to an adult (1/8
inch in length). Depending on climate and color of the student's hair, adult lice range in color
from white to brown to dark gray.
Female lice lay 6-10 eggs (nits) per day. She may lay up to 140 eggs during her 30 day
lifetime. Adults cannot survive more than about 24 hours without a blood meal. The nymphs
and adults all have piercing-sucking mouthparts, which pierce the skin for a blood meal.
The reaction of individuals to louse bites can vary considerably. Persons previously
unexposed to lice experience little irritation when contracting head lice for the first time.
After a few weeks some individuals may become sensitized to the bites and react with a
general allergic reaction including reddening of the skin, itching, and overall inflammation.
Subsequent infestations usually cause itching and redness within 24-48 hours. Some
individuals never exhibit symptoms even with repeated infections.

Suggested Thresholds
Known outbreak reported at school campus, with confirmation by school nurse.

Monitoring and Inspection

IPM Action Plan for Head Lice - eXtension

Head lice spread principally from person to person. It is important to note that head lice are
not associated with uncleanliness. Children. however, should be encouraged not to share
combs, hats, head-phones, ear-buds, blue-tooth devises or other personal belongings.

Periodic inspections aids in early detection of head lice. Early detection will prevent advanced
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infestations which are much more difficult to control. Children are best inspected during the
early weeks of school (August - November) since outbreaks are most common during this
time. For this reason, September is "National Head Lice Prevention Month".
An adult louse can move 6 to 30 cm per minute. They are hard to see and very difficult to
remove. Nits are easier to spot, especially at the nape of the neck or behind the ears.
Unhatched eggs will be within 1 cm of the scalp. In general, nits found more than 1 cm from
the scalp are unlikely to be viable. In warmer climates however, viable nits can occur farther
from the scalp.
The presence of active, living lice in a student's head is the only definitive indication of an
infestation that should trigger a head treatment. If an active infestation is noted, the child’s
parent or guardian should be notified immediately. Treatment options may be suggested.
Other members of the family should inspect each other along with children who regularly
sleep-over or share hair apparel (hair clips, head-sets, hats, etc.). Parents and school nurses
should be encouraged to recheck the student’s head for lice after treatments have occurred if
the child is still showing signs of infestation.

Nonchemical Control Measures
Due to the short time period that head lice can survive off the head, transmission occurs most
commonly with head-to-head contact, which should be avoided. To further reduce potential
for transmission - discourage sharing of combs, brushes, headbands, barrettes, pillows, hats,
scarves, coats, helmets, backpacks or other objects that may come in contact with the head.
Where possible place hats, scarves, and coats on widely spaced hooks or in separate lockers or
cubbies to avoid contact. If hooks are shared or clustered, have children place their coats and
hats in sealed plastic bags, especially if head lice are present. Hats and scarves can also be
stored inside backpacks.

Sanitation/Cultural Control Measures
During outbreaks of head lice, in addition to stressing the preventative measures mentioned
above, it is also useful for students to bag their hats and coats between use or keep them in
personal lockers or at their chairs. Though head lice do not survive long away from their
human host they can crawl short distances, say, from one hat to another on a hat rack.
Bean bag chairs, nap mats or other stuffed furniture that children share should be removed
temporarily from classrooms during outbreaks. Sharing of sports helmets and audio
headphones can also contribute to the spread of head lice among students. Pesticides applied
to classrooms, lockers or buses are ineffective, unnecessary and can be harmful to students

Bean bag chairs, nap mats or other stuffed furniture that children share should be removed
temporarily from classrooms during outbreaks. Sharing of sports helmets and audio
headphones can also contribute to the spread of head lice among students. Pesticides applied
to classrooms, lockers or buses are ineffective, unnecessary and can be harmful to students
and teachers.

Physical/Mechanical Control Measures

Once an infestation is detected through inspection, all clothes should be washed in soapy
IPM Action
Plan
fordried
Head Lice
water
and
on -a eXtension
high heat. Pillow cases, sheets, blankets and other bedding material
should also be washed and placed in the clothes dryer on the "high heat" cycle for at least 20
minutes to kill the lice and their eggs. Carpets, furniture, car seats and any non-washable
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items such as children's toys should be thoroughly vacuumed and the vacuum bag
immediately discarded outside of the home. Anything that cannot be vacuumed may be
tightly sealed in plastic bags for at least 7-10 days and placed in a bright sunny area. This
elevates the temperature in the bag and kills all stages of the lice.

Chemical Control Measures
Because of the biology of the head louse and its increasing resistance to available lice-killing
(pediculicide) shampoos, relying on these products alone is not likely to be effective. An
integrated approach including the preventative measures mentioned above, regular head
inspections by school nurses, advisories encouraging parents to do daily head checks, manual
lice removal with special louse and nit combs, and the judicious use of pediculicides is the
best approach to managing infestations. Note that efforts to educate both students and their
parents about these pests and their control is a crucial part of a good IPM program for head
lice.
Always read and follow the label directions on lice-killing shampoos and chemicals very, very
carefully. Never deviate from the directions and always wear the appropriate personal
protective equipment if you are applying pediculicide shampoos. Improper use can harm
people.
Screening for head lice in schools is a very useful role for the school health professional.
Generally, around 30% of school children with nits will also have adult lice. Screening for nits
alone is not an accurate way of predicting which students will need head treatments. The
presence of active lice in a student's head is the only definitive indication that should trigger a
head treatment. If an active infestation is noted, the child’s parent or guardian should be
notified immediately.
Parents and school nurses should be encouraged to recheck the student’s head for lice after
treatments have occurred if the child still has signs of an infestation.
The American Academy of Pediatrics and the National Association of School Nurses
(http://www.nasn.org/Default.aspx?tabid=237) discourage “no nit” policies in schools. There is
no need to send students home. See this website for more information - Pediculosis
Management in the School Setting
(http://www.nasn.org/Portals/0/positions/2011pspediculosis.pdf) . Check location regulations
since policies vary.

no need to send students home. See this website for more information - Pediculosis
Management in the School Setting
(http://www.nasn.org/Portals/0/positions/2011pspediculosis.pdf) . Check location regulations
since policies vary.
Parents of all students using the room with any child with confirmed head lice should also be
notified and provided with basic information including description, signs and symptoms, and
strategies to eliminate headlice. The information should include where to go for additional
help.
Authors: Compiled from publications by Faith Oi, Rebecca Baldwin, Janet Hurley.

© 2016 eXtension. All rights reserved.
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Millipedes and Schools
Basics

Millipede
Photo Credit: Whitney Cranshaw (CSU)
Millipedes are arthropods and, unlike insects, do not have three clearly deﬁned body sections, each with a
pair of legs. Millipedes:
Are worm-like animals with numerous body segments and legs.
Are commonly seen in yards and occasionally enter buildings.
Feed on decaying plant matter and are found in moist environments, as they cannot survive long in
dry conditions.
Life Cycle: A female millipede can lay up to 300 eggs in the soil, which hatch within a few weeks.
Millipedes go through 7-8 life cycle stages from birth to adult. Millipedes mature within 2-5 years and live
for several years after maturation.

Health Concerns
Millipedes are not dangerous and will not damage your building or food. When disturbed they do not bite,
but some species exude a defensive liquid that can irritate skin or burn the eyes.
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Integrated Pest Management (IPM) Strategies

Millipede
Photo Credit: David Cappaert (Michigan
State University)
Millipedes rarely need to be “controlled,” as they do not cause damage, pose no health hazard and enter
structures only in search of food. The best IPM strategies include:
Sealing cracks and openings into the structure.
Eliminating moist hiding places and food sources in or around the structure (e.g., decaying grass or
rotting wood).
Ensure that subﬂoor crawl spaces and basements are dry.
Pesticides are rarely, if ever, required.

For More Information
Pillbugs, Sowbugs, Centipedes, Millipedes and Earwigs (4 pp, 332 K, About PDF)
University of Florida's fact sheet
IPM for Millipedes Exit - provides information to manage non-insect arthropods.
Read more about integrated pest management.

Exit

- The

Last updated on December 15, 2015
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Help Control Mosquitoes That
Spread Dengue

B ZZZ

Z.

Aside from being itchy and annoying, the bite of an infected female
Aedes aegypti or Aedes albopictus mosquito can spread a viral infection
called dengue. A female mosquito will lay hundreds of eggs in her onemonth life; these eggs will grow up to become adult biting mosquitoes.
Humans become infected with the dengue virus after being bitten by an
infected mosquito.

Put plants in soil, not in water.

• Mosquitoes need just a little bit of water to lay their eggs and
become adults.
• The female mosquito lays her eggs on the walls of water-filled
containers inside and outside the house. These eggs stick to the
container like glue and will remain there until scrubbed off. The
next time the water level rises to cover the eggs, they hatch and
mature through larval and pupae phases before becoming adult
mosquitoes, all in about a week.

Drain water from pools when not in use.

• Adult mosquitoes usually live inside and outside and bite
throughout the day.
• It only takes a few infected mosquitoes to produce large dengue
outbreaks in the community and to put your family at risk of
becoming sick.

Recycle used tires or keep them protected from rain.

Steps

1.

Protect your family and community. Eliminate
standing water in and around your home.
• Drain and dump standing water found inside and
outside your home. Buckets, bowls, animal dishes,
flower pots and vases, tires, and cans make great
places for mosquitoes to lay eggs.

Drain & dump any standing water.

• Weekly, empty and wash out containers with a
brush or sponge to remove mosquito eggs.
• Throw away, turn over, or store under a roof any
containers that could collect water.
Weekly, scrub vases & containers to remove mosquito eggs.

National Center for Emerging and Zoonotic Infectious Diseases
Division of Vector-Borne Diseases
CS244342

2.

Don’t allow mosquitoes to lay eggs. Cover water
storage containers.
• Always place a tight lid on containers used for water
storage (buckets, cisterns, rain barrels) so that mosquitoes
cannot get inside to lay eggs.
• Use mesh with holes smaller than an adult mosquito to
cover containers without lids

3.
•

Keep rain barrels covered tightly.

If you have standing water in fountains or ponds not
easily drained:
• At least weekly, empty ornamental fountains, nonchlorinated swimming pools and bird baths.
• If feasible install a pump to circulate water.

4.

If you have a septic tank, follow these steps:
• Repair cracks or gaps.

Weekly, empty standing water from fountains and bird baths.

• Cover open vent or plumbing pipes with wire mesh;
use mesh with holes smaller than an adult mosquito.

Protect Yourself and Family from Mosquito Bites
Keep the Inside of Your Home Mosquito-free
• Use screens on doors and windows and don’t leave doors propped
open for mosquitoes to fly inside.
• Don’t allow mosquitoes to fly inside your home. If you have an airconditioner, use it instead of opening windows and doors.

Keep septic tanks sealed.

• Weekly, look for and dump out any standing water where mosquitoes
lay eggs.
• Kill mosquitoes inside your home. If using insecticide, always follow
label instructions.

Prevent Mosquito Bites
• When outside, use insecticides such as permethrin (pesticide and
repellent) and allethrin (candles and lanterns).

Install or repair window & door screens.

• When weather permits, wear long sleeve shirts, long pants, socks and closed shoes to avoid
mosquito bites.
• Use repellents containing DEET (N, N-diethyl-m-toluamide), picaridin, IR3585, oil of lemon
eucalyptus, or para-menthane-diol. These products provide long-lasting bite protection. Repellents
should always be used according to label instructions.

For more information contact:
CDC’s Dengue Website http://www.cdc.gov/dengue/
November 2014

How baits work:

Ants

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

Make your house less attractive to ants.
✦ Caulk cracks and crevices that provide entry into
the house.
✦ Store food attractive to ants in closed containers.
✦ Clean up grease and spills.
✦ Ant-proof kitchen garbage pails with sticky
barriers such as petroleum jelly under the lip and
place pet dishes in a moat of water.
✦ Remove or manage sweet food sources next to
your house such as aphid-infested bushes and
ripened fruit on trees.
✦ Keep plants, grass, and organic mulch at least a
foot away from the foundation of buildings to
reduce ant foraging and nesting.

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-fitting 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.

University of California
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How to use baits:
Place baits near ant trails and nest openings.
Prepackaged or refillable bait stations or stakes are
the safest and easiest to use. Active ingredients in
baits may include boric acid/borate, fipronil, avermectin,
or hydramethylnon. Liquid borate (0.5-1% borate in
sugar water solution) baits in refillable bait stations are
best for severe Argentine ant infestations. Replace baits
when empty and reposition them, or try a different
bait product if ants don’t appear to be taking it. It can
take 5 to 10 days to see fewer ants.
See www.ipm.ucanr.edu/ants for more details.

Argentine ant; actual size is 1⁄8 of an inch.

Minimize the use of pesticides that pollute our
waterways. Use nonchemical alternatives or less
toxic pesticide products whenever possible. Read
product labels carefully and follow instructions
on proper use, storage, and disposal.
For more information about managing
pests, contact your University of
California Cooperative Extension
office listed under the county
government pages of your phone
book, visit the UC IPM Web site at
www.ipm.ucanr.edu, or scan
the QR code with a smartphone.

What you use in your landscape
affects our rivers and oceans!
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Although ants are annoying when they
come indoors, they can be beneficial by
feeding on fleas, termites, and other pests
in the garden. While spraying chemicals inside the
house might seem effective, doing so won’t prevent
more ants from entering your home. Because most
ants live outdoors, focus efforts on keeping ants from
entering buildings. Combine several methods such as
caulking entryways, cleaning up food sources, and baiting
when necessary. Avoid using pyrethroids (e.g., bifenthrin
and cypermethrin), especially on hard surfaces such as
driveways or sidewalks or around the foundation of
buildings. These products pollute waterways.

Bed Bugs
Bed bugs are small, wingless insects that
can feed on blood from sleeping humans and
other animals. These insects hide along seams of
mattresses, within box springs, or within cracks and
crevices in furniture, personal belongings, and structural
elements near sleeping and resting areas. Eliminating an
infestation is best done by a professional pest control
company and may require removing or treating all
infested material and monitoring to be sure bed bugs
are gone.

Bed bug identification and biology.
✦ Adults are small (about 1⁄5 inch), flattened, oval,
and rusty red. Nymphs, or immature bed bugs,
are smaller and lighter colored.
✦ Bed bugs feed only on blood and must have one
blood meal prior to molting to the next stage.
✦ Adults may feed every five to seven days but can
survive many months without food.

What are associated health problems?
✦ Bed bug feeding is usually painless; sleeping
victims are typically unaware.
✦ Areas around bites might redden, swell, and itch
several days later; some people have no reaction.
✦ Bed bugs aren’t known to spread diseases, but
scratching bites can lead to infections.

✦ Bed bugs like to hide. Remove bedding. Look in
cracks and holes. Turn furniture upside down and
take apart frames if necessary.
✦ Several kinds of bed bug detection traps are
available to help determine if your home is
infested.

Use nonchemical control methods to remove
or kill small numbers of bed bugs.
✦ Vacuum along mattress seams, baseboards, and
other areas.
✦ Wash all bedding and clothing in hot (120°F)
water and dry in a hot dryer.
✦ Specially designed mattress encasements might
be helpful to prevent infestations and to seal bed
bugs within so they can’t bite.

Serious infestations require professional help
and may include insecticide treatments.
✦ If you are a renter, contact your landlord or
property owner to help manage the infestation.
✦ Hire a reputable pest control company that has
experience with bed bug management. They
have access to the most effective monitoring
techniques and management products.
✦ Insecticides alone won’t control bed bugs. Remove
or heat-treat infested materials, and seal hiding
spots to prevent future infestations.
✦ Inspect after treatments to be sure bugs are gone.
See Pest Notes: Bed Bugs
at www.ipm.ucanr.edu for more details.
Egg, five nymphal stages,
and adult bed bugs, Cimex
lectularius.

How does a bed bug infestation start?
✦ People can carry hitchhiking bed bugs into their
homes on luggage, clothes, bedding, furniture, or
other objects. They sometimes pick them up in
hotels or other places during overnight visits.
✦ Hotels, homeless shelters, furnished apartments,
and dormitories are most at risk of becoming
infested.
✦ Second-hand mattresses and bedroom furniture are
known to be high-risk potential sources of bed bug
infestations.

Detecting bed bugs.
✦ Using a flashlight and magnifying glass, look for
bed bugs, their dark fecal spots,
and light-brown shed skins.
✦ Focus on mattresses, box springs,
bed frames, and other areas near
University of California
sleeping and resting surfaces.
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Minimize the use of pesticides that pollute our
waterways. Use nonchemical alternatives or less
toxic pesticide products whenever possible. Read
product labels carefully and follow instructions
on proper use, storage, and disposal.
For more information about managing pests, contact your
University of California Cooperative Extension office
listed under the county government pages of your phone book
or visit the UC IPM Web site at www.ipm.ucanr.edu.
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Cockroaches
Cockroaches thrive in warm environments that provide food, water, and shelter. Roaches hide in cracks, crawl spaces, and other
dark places during the day and come out at night to
feed. Pesticide sprays alone will not control roaches
and are not usually required. Baits provide better control.You must integrate several strategies to make your
home a less roach-friendly environment.Thoroughness
is essential for effective control.

Identify your cockroach species first:
✦ Effective management options vary according to species.
✦ Cockroach traps provide an easy way to catch roaches
for identification.
✦ Control practices for outdoor invaders (American,
oriental roaches) and indoor residents (brown-banded
and German roaches) differ.
✦ For help with identification go to www.ipm.ucdavis.edu

Remove food and water sources:
✦ Even tiny crumbs or liquids in cracks provide good food
sources.
✦ Store food in sealed containers.
✦ Keep trash in containers with tight lids.
✦ Eliminate plumbing leaks.
✦ Vacuum cracks and crevices and clean floors and
counters daily.

Remove roach hiding places:
✦ Seal cracks and other openings to prevent invaders from
the outside.
✦ Seal cracks in false bottoms of cupboards and other
indoor hiding places.
✦ Seal or clean up other areas where you find roaches or
their egg cases hiding.
✦ Remove old newspapers, boxes and other clutter in
kitchens and bathrooms.
✦ The oriental cockroach hides outdoors
under ivy and other shelter. Check to
see if you have this roach and remove
outdoor hiding places or bait.

Use traps to identify and track
cockroach populations:
✦ Cockroach traps are available in hardware stores.
✦ Place traps on the floor around edges of walls, in
cupboards and other places where you think roaches are
foraging. Place bait stations at locations where you trap
roaches.
✦ Check traps daily.
✦ Sticky traps with pheromones may provide some control
of German cockroaches.

Using chemicals to control cockroaches:
✦ Avoid use of foggers, bombs or aerosol sprays — they
just disperse populations.
✦ Boric acid powder blown into cracks, crevices, hollow
walls, under refrigerators, or other undisturbed hiding
places is very effective (allow 7 days or more for an
effect to be seen).
✦ Bait stations containing boric acid, abamectin, fipronil, or
hydramethylnon placed near hiding places can be
effective if other food sources are removed (allow 7 days
or more for an effect to be seen). Replace stations as
needed as long as roaches are being caught.
✦ Insecticide sprays alone do not give long term control
alone.They are not necessary if other methods such as
baits and boric acid powder are combined along with
cleanup and removal of hiding places.
✦ Contact a professional pest control operator for very
serious infestations, but be sure they use an integrated
program as described above.
German
cockroach
nymph

German
cockroach
adult

Be sure to read product labels carefully and
follow all instructions on proper use, storage, and
disposal of pesticides.
For more information about managing pests, contact your University of California Cooperative Extension office listed
under the county government pages of your phone book or the
UCIPM Web Site at www.ipm.ucdavis.edu.

University of California
Cooperative Extension

What you use in your
garden affects our creeks,
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Fleas
Fleas are particularly annoying to
people and pets, especially during
spring and early summer when their
numbers tend to increase dramatically. The common flea in California is the cat flea.
Despite its name, it attacks both dogs and cats and
will also bite humans.To keep fleas out of your home,
control fleas on your pet and regularly clean pet
sleeping areas.

On the pet:
Recently, a number of very effective and safe
new products for flea control on the pet have become available. Remember to supplement pet treatments with regular cleaning of your home and periodic combing with a pet flea comb to detect new
infestations.

Inside the home:
Whether or not you are aware of fleas in your
home, regularly vacuum and launder areas where your
pet rests to avoid flea buildup. If you have a major flea
problem, treat your pet with one of the options on
the front of this card and follow the steps below.
✦ Locate heavily infested areas (usually areas where the
pet rests) and concentrate treatment there.
✦ Wash throw rugs and pet bedding.
✦ Vacuum upholstered furniture, cleaning under cushions and in crevices.
✦ Vacuum carpets, especially beneath furniture.
✦ Use a hand sprayer or aerosol to treat all carpets and
unwashable upholstered furniture with an insecticide
that contains an IGR (methoprene or pyriproxyfen).
This treatment kills larvae but not pupae, so fleas
may continue to emerge for up to 2 weeks.
✦ Over the next two weeks vacuum regularly to remove adult fleas that emerge from pupae. Do not
reapply pesticides.
✦ Seal vacuum bags and discard them so fleas don’t
escape.

✦ Spot-on formulations are applied to the animal’s
coat, providing flea control for 1 to 3 months.
Available from veterinarians or over-the-counter.
✦ Systemic flea control products, available from vets,
are given as a pill or food additive. While they do not
kill adult fleas, they prevent reproduction.
✦ Flea collars containing insect growth regulators
(IGRs) give protection for up to 6 months on dogs
and up to a year on cats. Be sure to choose collars
containing methoprene or pyriproxyfen.
✦ Flea shampoos and soaps, powders and dusts, sprayon liquids, and dips are less effective and more hazardous to pets, people, and the environment than the
three types of products above.

In the yard:
Outdoor treatment is rarely needed, but if your
pet regularly sleeps outside and flea numbers are
high, these areas can be treated with a
spray containing pyriproxyfen. If possible, open sleeping areas to sunlight
by removing low hanging vegetation.
Immature fleas are unlikely to survive
in areas with exposure to sunlight.

pupa
adult flea
larva

Be sure to read product labels carefully and
follow all instructions on proper use, storage, and
disposal of pesticides.
For more information about managing pests, contact your University of California Cooperative Extension office listed
under the county government pages of your phone book or
the UCIPM Web Site at www.ipm.ucdavis.edu.
University of California
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What about poison baits?

House Mouse
House mice are well adapted to living in
close contact with humans and thrive where
food and shelter are abundant. They eat and
contaminate food supplies and also can transmit
disease. Their gnawing activities can damage structures
or property. Manage them by cleaning up debris,
removing food and shelter, eliminating entryways
into buildings, or using traps or baits. High frequency
electronic devices aren’t effective.

✦ Avoid using baits indoors. Mice can die in hidden
places, create bad odors, and be difficult to
locate. Seal buildings before baiting outdoors to
prevent mice coming indoors to die.
✦ Baits generally take several days for effective
control.
✦ Place baits in tamper-proof bait stations out of
reach of children and pets. All rodent baits are
toxic.
See Pest Notes: House Mouse
at www.ipm.ucanr.edu for more details.

The house mouse has
almost no hair on its tail and
no white markings.

How to detect a house mouse infestation:
✦ Look for droppings, fresh gnaw marks, and tracks,
which indicate areas where mice are active.
✦ Search behind boxes, in drawers, in garages,
or around woodpiles for nests made of finely
shredded paper or other fibrous material.
✦ Check for the musky odor associated with mice.
✦ Mice are most active at night, but you also can see
them during daylight hours.

The deer mouse, which can
carry the deadly hantavirus,
has a white underside, more
hair on its tail and is rare in
homes.

Discourage mice by removing food, water,
and shelter and sealing entryways.
✦ Good housekeeping within buildings reduces
shelter and food for house mice.
✦ Seal all structural cracks and openings larger than
1
⁄4 inch. Use wire screen or coarse steel wool that
mice can’t chew through.
✦ Ensure all doors, windows, and screens fit tightly.
✦ Feed pets only the amount of food they will eat at
a single feeding.
✦ Keep all food storage and garbage containers sealed.
✦ Thin or remove plants next to or climbing up
buildings, since house mice are excellent climbers.

Remove mice from your home by trapping.
✦ Snap traps and glue boards are the safest and
most economical traps.
✦ Place traps in secluded areas along walls, behind
objects, in dark corners, and in places where
droppings have been found.
✦ Dispose of dead rodents by burying or placing
them in plastic bags and putting them in the
garbage. Don’t touch mice with
your bare hands, and wash hands
thoroughly after handling traps.
University of California
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Set traps so the trigger is next to the wall. Increase your chance of
success by setting two traps.

Minimize the use of pesticides that pollute our
waterways. Use nonchemical alternatives or less
toxic pesticide products whenever possible. Read
product labels carefully and follow instructions
on proper use, storage, and disposal.
For more information about managing pests, contact your
University of California Cooperative Extension office
listed under the county government pages of your phone book
or visit the UC IPM Web site at www.ipm.ucanr.edu.
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Keep Our
Water Clean
Home and garden pesticides and
fertilizers are polluting California’s
waterways. Problems occur when people dump
garden chemicals down drains or when chemical
residues wash into gutters, storm drains, and streams
by rain, garden watering, or cleaning up with the garden
hose. Garden chemicals not only threaten aquatic life;
they can also affect the quality of our drinking water.
Follow these tips to keep our rivers, creeks, and
oceans clean.

Reduce runoff by making your landscape
water efficient!
✦ Reduce your landscape’s need for water. Choose
water-efficient plants and garden designs.
✦ Minimize runoff by using mulches in beds and
permeable materials for walkways and driveways.
Aerate and add organic matter such as compost to
heavy or compacted soils. Install terraces or other
features on slopes to keep water on site.
✦ Check and maintain your irrigation system so
water doesn’t run off your landscape onto hard
surfaces and into gutters.
✦ Improve watering efficiency and distribution by
using equipment such as drip irrigation, soaker
hoses, and “smart” irrigation controllers and
rotor heads.

What can you do to protect water quality?
✦ Limit pesticide use. Use nonchemical methods or
least-toxic pesticides wherever possible. Ask a UC
Master Gardener for help with pest problems.
✦ Avoid using pyrethroid insecticides. These
products, which include bifenthrin, cypermethrin,
and permethrin, are among the most toxic to
aquatic animals.
✦ Control ants by reducing food sources, excluding
them from homes, and using baits in containers,
instead of spraying. Don’t use insecticides for
lawn insects unless you are sure insects are
causing the damage.
✦ Cut back on fertilizer. More is not better.
Actively growing turf, flowering shrubs, and some
annuals and fruit trees require regular feeding
but ornamental trees don’t. Use a mulching
mower to recycle lawn clippings and reduce
fertilizer applications.
✦ Use slow-release fertilizers, including composted
organic fertilizers, which are less likely to move
into water. Be sure to measure and apply them
according to label directions.
✦ Don’t let fertilizer or pesticides get onto hard
surfaces such as sidewalks or driveways. Sweep any
material that accidentally lands on hard surfaces
back onto the lawn.
✦ Dispose of garden chemicals correctly. Never sweep,
hose off, or pour leftover pesticides or fertilizers
into drains or gutters. Dispose of unused products
at your local household hazardous waste site.

Minimize the use of pesticides that pollute our
waterways. Use nonchemical alternatives or less
toxic pesticide products whenever possible. Read
product labels carefully and follow instructions
on proper use, storage, and disposal.
For more information about managing pests, contact your
University of California Cooperative Extension office
listed under the county government pages of your phone book
or visit the UC IPM Web site at www.ipm.ucanr.edu.

What you use in your landscape
affects our rivers and oceans!

Call 1-800-CLEANUP
(1-800-253-2687)
for a disposal site near you!
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Remove rats from the home by trapping.

Rats
Rats are some of the most troublesome
and damaging rodents. They eat and contaminate
food, garden produce, and fruit, and transmit diseases
to humans and pets. Manage rats by removing food and
shelter, eliminating entryways into buildings, and trapping.

Indications of a rat infestation:
✦ Rat droppings in garages, storage buildings, or
attics, or around pet food containers.
✦ Rodent feeding damage on tree fruit or nuts in
your yard.
✦ Rat nests behind boxes, in garage drawers, or in
woodpiles.
✦ Burrows beneath garbage cans and compost piles
or among garden plants.
✦ Rats traveling along utility lines or on fence tops
at dusk.

✦ Snap traps are the safest, most effective, and
most economical way to trap rats.
✦ For Norway rats, place traps close to walls, behind
objects, in dark corners, and in places where you
have found rat droppings.
✦ For roof rats, place traps in off-the-ground
locations such as ledges, shelves, branches, fences,
pipes, or overhead beams.
✦ Ensure traps are out of reach of children and pets.

What about baits?
✦ Avoid using baits indoors, because dead rats
create bad odors.
✦ Seal buildings before baiting outside to prevent
poisoned rats from coming inside to die.
✦ Tamper-proof bait stations are available but can
only be used within 50 ft. of a building.
✦ All rodent baits are toxic to nontarget species,
pets, and humans. Always keep away from
children and pets.
See Pest Notes: Rats
at www.ipm.ucanr.edu for more details.

Is it a Norway rat or a roof rat?

Roof rat

✦ The stocky Norway rat builds burrows along
building foundations, beneath rubbish, or in
woodpiles. Indoors they tend to remain in
basements or on the ground floor.
✦ Roof rats are agile climbers with a tail longer than
their head and body. They usually live and nest
above ground in shrubs, trees, or dense vegetation.
Indoors they favor attic spaces, walls, false ceilings,
and cabinets.

To get rid of rats, remove food, water, and
shelter, and seal entryways!
✦ Feed pets only the amount of food they will eat at
a single feeding or bring food inside at night.
✦ Keep garbage, trash, and garden debris in
receptacles with tight-fitting lids.
✦ Thin dense vegetation and create at least a 2-foot
space between each shrub as well as between
shrubs and buildings.
✦ Thin or remove climbing hedges from buildings.
✦ Remove tree limbs that are within 3 feet of a roof.
✦ Seal all cracks and openings in the house’s
foundation that are larger than 1⁄4
inch.
✦ Make sure doors, windows, and
screens fit tightly.
University of California
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Norway rat

Minimize the use of pesticides that pollute our
waterways. Use nonchemical alternatives or less
toxic pesticide products whenever possible. Read
product labels carefully and follow instructions
on proper use, storage, and disposal.
For more information about managing pests, contact your
University of California Cooperative Extension office
listed under the county government pages of your phone book
or visit the UC IPM Web site at www.ipm.ucanr.edu.
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Yellowjackets
Yellowjacket wasps prey on other insects
and scavenge on human food and garbage.
Yellowjackets defend their nests, as do other social wasps
and bees, but are more likely to sting if disturbed while
foraging. Stings generally cause pain and short-term injury,
but some people suffer severe allergic responses. Prevent
injury by avoiding wasps and removing food sources.
Trapping or nest treatment can reduce populations.

Make sure it’s a yellowjacket.
F Yellowjackets are 1⁄2 to 1 inch long with jagged
bright yellow and dark black stripes. Their narrow
“waist” is barely visible. Unlike other common
wasps, yellowjackets scavenge on food. They nest
in holes in the ground, inside wall cavities, or in
hanging nests enclosed in gray paper.
F Honey bees are less brightly striped than yellowjackets
and have more hair. They usually aren’t attracted to
food (although they may go to sweets) and are unlikely
to sting unless trapped or stepped on. They usually
nest inside of cavities in trees or houses.
F Paper wasps have long slender waists, build open
paper nests under eaves, and are rarely aggressive.
F Mud daubers are dark-colored and thread-waisted;
build small, hard mud nests; and rarely sting.

Keep your cool to avoid stings.
F If a wasp lands on you, don’t swat it or run. Wait
for it to leave, or gently brush it away.
F Don’t disturb nests. Wasps flying from a hole in the
ground or a building indicate a probable nest.

Remove attractive food sources.
F
F
F
F

Keep food, including pet food, covered or indoors.
Outdoors, cover soda cans so wasps don’t crawl in.
Keep garbage in sealed cans and empty regularly.
Pick up and dispose of ripe fruit.

Use traps to reduce yellowjackets locally.
F Yellow lure traps hung along the perimeter of
a property can reduce foraging of some species
around patios or picnic areas.
F Homemade traps using meat bait
hung on a string just above soapy
water may also be used.
F Place traps away from areas, such as
University of California
Statewide Integrated Pest
picnic tables, where people gather.
Management Program

To protect yourself and your family, consider
calling a professional if you find nests.
F Ask your Mosquito and Vector Control District if
they treat nests, or locate a licensed pest control
operator.
F If you choose to treat nests yourself, wear
protective clothing on your body, hands, and head.
Use an insecticide that shoots a long stream into
the nest entrance and is labeled for treating nests.
F Nests might be far away and impossible to locate.
F Paper wasp nests shouldn’t require treatment
unless they are near human passageways.
See Pest Notes: Bee and Wasp Stings and
Yellowjackets and Other Social Wasps at
www.ipm.ucanr.edu for more details.
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Minimize the use of pesticides that pollute our
waterways. Use nonchemical alternatives or less
toxic pesticide products whenever possible. Read
product labels carefully and follow instructions
on proper use, storage, and disposal.
For more information about managing pests, contact your
University of California Cooperative Extension office
listed under the county government pages of your phone book
or visit the UC IPM Web site at www.ipm.ucanr.edu.
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Selecting Pesticides
Selecting
Pesticides
Pesticides can be important tools in pest
management, but by their nature,
pesticides are toxic. Pesticide products
can pose risks to humans, animals and
the environment. Before choosing a
pesticide, it is important to read and
understand the directions on the
product label. This will minimize your
chance of having a problem with the
pesticide once you use it.
To reduce risk, choose pesticide products with low toxicity by looking for the "signal
word" CAUTION. This is one of the core concepts in Integrated Pest Management.
You can also search for pesticide products registered in your state. The databases
vary by state, but they often allow you to search for a product by the pest to be
controlled, by active ingredient and/or by product name.
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Also, your local Cooperative Extension Office may be able to provide a product
recommendation to control your pest. Extension agents are often familiar with
products and pests in your area. Ask about pesticide resistance.
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When selecting pesticides, keep these important tips
in mind:

Pe

Learn about the pest. Has it been properly identified by a professional or an
expert? Time and money may be wasted due to misidentification.
Look for your pest on the label. Choose a product that is designed with your
pest in mind. The pests that the product targets will be listed on the label.
Decide how much pest activity you can tolerate. It may not be possible to
completely eliminate the pest, but you may be able to keep the population down
to a comfortable level.
Consider the treatment area. Are there sensitive areas near the treatment
area? Does the area slope towards a vulnerable area like a stream, garden, well,
or playground? Are valuable plants nearby that could be affected by drift?
Select an effective product. Consider contacting a professional, such as your
local extension office, for advice on which products will be best suited for your
pest problem.
Look for the signal word. Products labeled "CAUTION" are low in toxicity, and
some of the lowest toxicity products may not have a signal word.
Read about the required safety equipment. Make sure you use protective
equipment if required by the label. This could include gloves, goggles, chemical
resistant clothing, or other items.
Learn about the ingredients of the products. Does it target a specific pest
group or a broad range of pest groups? Call NPIC and speak to one of our
Pesticide Specialists for more information.
Buy only what you need this season; mix only what you need today.
Pesticides may have a limited shelf life, and stored pesticides can be a hazard.
Read the entire label every time you use the product. Following the label
will reduce risks and allow the product to work as the manufacturer intended.
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If you need more information on products you are considering, or any pesticiderelated topic, please call NPIC at 1-800-858-7378 (8:00am - 12:00pm PST), or
email us at npic@ace.orst.edu.
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Additional Resources:
Bio-Integral Resource Center
Least Toxic Product List - Our Water, Our World.
Pesticides: Safe and Effective Use in the Home and Landscape - University
of California Statewide IPM Program
Before You Buy or Apply an Herbicide - University of Hawaii Extension
How pesticide resistance develops - Michigan State University Extension
Pesticide Product Toxicity Ratings - Texas Cooperative Extension System
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Ticks and Schools
Basics

Tick Sizes
Photo Credit: CDC
Ticks are found throughout the world, but thrive in warm and humid regions and in areas with hosts (wild
and domestic animals, and humans). They carry the most diseases of any arthropod and can spread disease
from region to region as they are transported by hosts.
Ticks have two main body sections:
a head; and
a body.
Adults have eight legs that protrude from the body.
Ticks begin to appear in the spring as eggs develop into larva. The late spring and summer are the highest
risk
seasons
for tick
Ticks and Schools
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Ticks begin as eggs, which transition into larvae.
The next two phases require blood meals:
nymphs
adults
Generally, ticks feed three times before they mate, reproduce, and die.

Tick Management Checklist
Deer ticks are most active from April through October, so be extra cautious when venturing into tick
country.
In a tick-infested area, use an insect repellent. Consider using a product designed to be applied to
clothing rather than your skin.

Generally, ticks feed three times before they mate, reproduce, and die.

Tick Management Checklist
Deer ticks are most active from April through October, so be extra cautious when venturing into tick
country.
In a tick-infested area, use an insect repellent. Consider using a product designed to be applied to
clothing rather than your skin.
Tuck pants cuffs into boots or socks, and wear long sleeves and light-colored clothing so it is easier
to spot ticks.
Stay to the center of hiking paths, and avoid grassy and marshy woodland areas.
Inspect yourself and your children for clinging ticks after leaving an infested area:
Deer ticks are hard to see:
nymphs are dot-sized;
adults, smaller than a sesame seed.
If you discover a tick feeding, do not panic: studies indicate that an infected tick does not usually
transmit the Lyme organism during the ﬁrst 24 hours.
If you suspect Lyme disease or its symptoms, contact your doctor immediately.

Fact Sheets and Other Resources on Ticks
Tick Safety in Schools - Integrated Pest Management for Protecting Children from Tick-Borne
Diseases - An EPA document that includes detailed information about tick management around
schools.
Springtime Means Tick Time: Learn to Protect Yourself - A blog post that includes links to other tick
resources.
Stop Ticks - Tick bite prevention for pets and for children and adults playing or working in their
backyard, from CDC.
Tick-borne Diseases of the U.S. - This CDC Web page reviews 12 diseases transmitted by ticks and
provides links to additional information.
IPM Management Manual: Ticks - This National Park Service web page reviews the different types
of ticks, lifecycles, and non-chemical control options.
Ticks Fact Sheet from the National Park Service Ofﬁce of Public Health
Ticks and Schools
Pests in Schools(PDF)
| US EPA
2016-04-05,
Tick| Managing
Bite Prevention
(6 pp, 170 K, About PDF) - A scholarly article written by Dr.
Kirby1:32 PM
C. Stafford III and published by the Connecticut Agricultural Experiment Station.
School IPM Fact Sheet (PDF) (4 pp, 171 K) on Ticks from the Maine Department of Agriculture
IPM Action Plan for Ticks Exit - This Web page provides information regarding the identiﬁcation,
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removal, prevention and monitoring of ticks, as well as links to other resources.
Read more about integrated pest management.
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School IPM Fact Sheet (PDF) (4 pp, 171 K) on Ticks from the Maine Department of Agriculture
IPM Action Plan for Ticks Exit - This Web page provides information regarding the identiﬁcation,
removal, prevention and monitoring of ticks, as well as links to other resources.
Read more about integrated pest management.
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Understanding Pesticide
Understanding
Pesticide Risks
Risks
Many people believe that some pesticides
are safe, while others are dangerous.
Actually, the words "safe" and
"dangerous" are misleading. Any
chemical, including any pesticide, can
pose risks to people, pets, or the
environment. Understanding pesticide
risk will help you take steps to
minimize it.
The risk of a pesticide depends on two
things, exposure (how much?) and toxicity (how poisonous?). The exposure is the
amount you get in or on your body, or the amount that is released into the
environment. The toxicity of a pesticide is measure of how poisonous it is to people or
the environment.
Even products that are low in toxicity can be hazardous if the exposure is high enough.
This is the basis for the argument that, "the dose makes the poison." For example, one
aspirin is beneficial for pain or certain medical conditions, but too much aspirin could
be very hazardous. As the amount of exposure (the dose) increases, so does the risk.
Pesticides often contain more than one ingredient, and each one may have a
different toxicity. One easy way to estimate the toxicity of a pesticide product is to
look at the signal word. Most pesticides will have either the word CAUTION,
WARNING, or DANGER on the label, and that signal word reflects the toxicity of the
product:

CAUTION represents the lower toxicity products
WARNING indicates medium toxicity products
DANGER stands for the highest toxicity products
Our page on Minimizing Pesticide Risks provides more information on how to
reduce pesticide risks.
If you have questions about your pesticide risk, or any pesticide-related topic, please
call NPIC at 1-800-858-7378 (8:00am - 12:00pm PST), or email us at
npic@ace.orst.edu.

Additional Information:
Evaluating Pesticide Risk
Pesticide Toxicology, Evaluating Safety and Risk - Purdue University
Exposure, Toxicity, and Risk of Home Pesticide Use - National Ag Safety
Database
Guidance for Human Health Risk Assessments for Pesticides Environmental Protection Agency (EPA)
Pesticides and Ecological Risk Assessment - Purdue University

Pesticides and Ecological Risk Assessment - Purdue University
Understanding Pesticide Risks

Pesticide Toxicity

Pesticides and Epidemiology - Purdue University
Allergy and Pesticides: Ten Questions and Answers - Medical University of
South Carolina
ﬁle:///Job%20Work/01102%20Calais%20Press/Supplied%20Files/Web%20Pages/Understanding%20Pesticide%20Risks
Pesticide Product Toxicity Ratings - Texas Cooperative Extension System
Pesticide Exposure
Pesticide Exposure - National Ag Safety Database
Questions About Pesticide Exposure - Extoxnet
Pesticides: Reducing Exposure Fact Sheets - Cornel University
Reducing Pesticide Exposure in Schools - National Institute for Occupational
Safety and Health (NIOSH)
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Resources:
IPM- University of California Statewide IPM Program & Natural Resources Statewide
Integrated Pest Management Program
Website: www.ipm.ucdavis.edu
Regional IPM Centers - www.StopPests.org
EPA- Integrated Pest Management in Schools Information on Pests in Schools and
their Control
www.epa.gov/managing-pests-schools/information-pests-schools-and-their-control
IPM– Northeast IPM.org
Consultant and trainer Susannah Reese, Cornell University
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