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COMMERCIAL PESTICIDES APPLICATOR MANUAL:

PUBLIC HEALTH
William D. Fitzwater and Leonard G. Reed, Jr.

The U.S. Environmental Protection
Agency has set the following standards for
commercial applicators engaged in public
health pest control:

"Applicators shall demonstrate
practical knowledge of vector-disease
transmission as it relates to and influences
application programs. A wide variety of
pests is involved, and it is essential that they
be known and recognized, and appropriate
life cycles and habitats be understood as a
basis for control strategy. These applicators
shall have practical knowledge of a great
variety of environments ranging from
streams to those conditions found in
buildings. They should also have practical
knowledge of the importance and
employment of such non-chemical control
methods as sanitation, waste disposal, and
drainage."

Public health pests are animals which:
! are involved in the transmission

cycle of disease agents that affect
humans

! injure humans by biting or stinging
! cause annoyance or discomfort.

The transmission of pathogenic diseases may
involve:
! disease agents or pathogens, such as

viruses, rickettsia, bacteria, fungi,
protozoans, etc.

! reservoirs or the animals where the
pathogen can occur in nature

! vectors or the animals that transmit

the pathogen from the reservoir to
man

! hosts or the victims of the pathogen
or the animals upon which an
ectoparasite, such as a tick, feeds.

PUBLIC HEALTH PEST CONTROL

Effective control of public health pests is
usually accomplished by a combination of
methods, such as:
! environmental alteration which may

include:
 " sanitation or removal of a

pest's source of food, shelter
or water, as for example,
trash and garbage where rats
live and feed.

 " habitat disruption such as,
draining away water from
swamps where mosquitoes
breed.

 " biological control such as,
introducing mosquito-eating
fish into bodies of water.

! exclusion by designing and maintain-
ing buildings and other structures to
physically exclude such pests as
flies, mosquitoes and rats.

! use of personal protective measures
such as long sleeved shirts, trousers
and mosquito repellents.

! suppression by the use of pesticides
or mechanical devices like traps to
reduce pest populations.
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To be effective in public health pest control
you must:
! recognize and know the life cycles

and habits of the pests you are to
control

! know what control methods are
available and how and when they
should be employed

! evaluate the public health, economic
and environmental benefits and risks
of each method or combination of
methods.

! know the local, territory and federal
laws governing pesticide use and

nuisance abatement
! be able to choose and use the method

or combination of methods which
will do the job legally, safely, and
effectively.

PUBLIC HEALTH PESTS

Cockroaches

Cockroaches are one of the most commonly
encountered insect pest. While there are
many kinds the following are the most
important human pests in the Virgin Islands:

Name Description Habits

American cockroach
(Periplaneta americana)

Reddish brown to dark
brown.
Adults 40-50 mm

Damp basements and sewers.
Forage mostly on first floors
 of buildings. Very common
in V. I.

Australian cockroach
(Periplaneta australasiae)

Reddish brown to dark
brown; yellow markings on
thorax; yellow streaks at base
of wing covers. Adults
25mm.

Warm, damp places, in or out
of doors; forage mostly on
first floors of buildings.
Not so common in V.I.

Brown-banded cockroach
(Supella supellectilium)

Light brown. Mottled,
red-brown on wings of
female; lighter wings on
male. Adults 13mm long.

Live all over a building.
Flies readily when disturbed.
Very common in V.I.

German cockroach 
(Blattella germanica)

Light brown. Black stripes
running lengthwise on back.
Adults 16mm long.

Live all over the building, but
particularly in kitchens and
bathrooms. Very common in
V I

Oriental cockroach 
(Blatta orientalis)

Black or dark brown.
Vestiges of wings on females;
short wings on males..
20-35 mm long. More
sluggish than other kinds.

Damp basements and sewers.
Forage mostly on first floors
of buildings. Not so common
in V. I.
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Cockroaches affect man by
! destroying and contaminating food

and other materials
! mechanically transmitting the

pathogens that cause intestinal
diseases such as diarrhea and
dysentery

! being unpleasant to encounter and
leaving filth and odors where
numerous.

The stages in the life cycle of a cockroach
are: .
! the egg which is enclosed in a

distinctive capsule containing several
eggs

! several stages of nymphs which
resemble the adults except they have
no wings 

! the adult

The entire life cycle take from six months to
two years.

Cockroaches
! are active in the dark
! usually prefer warm, moist places
! are scavengers and will eat most any

food particles.

CONTROL

Control can be accomplished by:
! sanitation and good housekeeping to

eliminate food and harborage
! insecticides applied as a residual, bait

or space spray. Be careful to observe
all limitations on the label when
using pesticides in food-handling
areas.

Sucking Lice

The sucking lice that affect people are the:
! head louse (Pediculus humanus

capitis)
! body louse (Pediculus humanus

humanus)
! crab louse (Pthirus pubis)

Louse bites cause severe itching.

Scratching the bites can lead to a secondary
infection. The body louse transmits
louse-borne relapsing fever and epidemic
typhus. Outbreaks of these diseases have
occurred when large numbers of people have
been forced to live together in unsanitary
conditions.

The life cycle stages are:
! the egg or nit
! three nymphal stages
! the adult

The entire life cycle may be completed in
one month. Adult head and body lice may
live away from the host about10 days, but
the crab louse will die in a day.

The head louse:
! attaches its nits to the hair close to

the scalp. As the hair grows, the nit
moves away from the scalp. An
active infestation is indicated by nits
within ½ inch of the scalp.

! nymphs and adults are found
primarily in the hair close to the
scalp, most often around the ears and
nape of the neck. Sometimes they
may be found in hats, combs, brushes
or upholstered furniture.

! is transferred between people who
share the same bed, headgear, clothes
rack, combs or brushes.

When looking for head lice, examine
suspected nits under magnification. Hair
sheaths and droplets of hair spray may
resemble nits.

The body louse:
! attaches its nits to fibers of clothing

or to body hairs
! moves out of the clothing to feed

then returns to hide in the seams.
! is acquired by physical contact or

when one shares the same bedding or
clothing of an infested person
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The crab louse:
! attaches its nits to the coarse pubic

and anal hairs, only in-frequently to
the body hairs

! remains on the body, usually in the pubic
area

! is transferred by direct contact, usually
sexual, or by means of toilets or beds.

CONTROL

The control of lice
! should be carried out in consultation with

a physician
! will be most effective if all persons

involved in the infestation (a family,
school class, etc.) are examined and, if
necessary, all treated

! can be accomplished by using a
pediculicide and dry-cleaning or
laundering headgear, clothing and
bedding

! may be complicated by resistance to
pediculicides

CRAB LOUSE

LOUSE LIFE CYCLE
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Fleas

Fleas are wingless, laterally compressed
insects from 1 to 8 mm long. The legs are
adapted for jumping. Spines and bristles on the
body are arranged rearward so insects can move
easily through the hair or feathers of the host.

The stages in the life cycle of a flea are:
! the egg, laid loosely on the host or its

nest
! several larval stages which feed upon

organic matter found in the nest of the
host

! the pupa, in a silken cocoon made of bits
of debris from its surroundings

! the adult which usually lives in the nest,
burrow or bedding of the host returning
to it to feed. Adults can live for several
weeks without food, but must have blood
t

o
produce
eggs.

Fleas affect people by:
! bloodsucking causing irritation
! transmitting the pathogen that causes

bubonic plague
! transmitting the pathogen that causes

murine typhus
! serving as an intermediate host for some

dog and rodent tapewormsthat may
infect man 
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Plague is:
! a bacterial disease primarily of rodents
! transmitted to man by the bite of an

infected flea or by direct contact with an
infected rodent

! called sylvatic plague when itexists in
nature among rodents. This is the
disease that has become established in
the westernUnited States. It is potentially
dangerous for the Islands, thoughbiotics
are available to prevent the disasters of
ancient plagues.

! most dangerous to man when it spreads
to urban rodent populations where the
oriental rat flea is a major vector

Murine (endemic) typhus is:
! a rickettsial disease of rodents and other

animals
! transmitted to man when infected flea

feces are scratched into flea bite wounds
or other skin breaks.

The most common species bothering
people in houses are the dog and cat fleas.
Other than the possible transmission of
tapeworms these are more of a nuisance than a
public health problem.

CONTROL

Control of flea infestations is by:
! cleaning and vacuuming cat and dog

quarters followed by application of
insecticides

! excluding wild animal hosts from attics,
wall voids, basements, and crawl spaces

! dusting and gassing burrows of wild
rodents in suspect areas

Bed Bugs

The bed bug is primarily a pest of man. It:
! has not been shown to transmit disease

agents
! sucks blood sometimes causing severe

reactions as well as itching and irritation
! produces a disagreeable odor

The bed bug is a wingless, flat,
reddish-brown insect about 8 mm long. Similar
bugs that normally live on birds or bats may bite
people when their normal hosts are absent.

The stages in the life cycle are
! the egg glued inside small hiding places
! several stages of nymphs that resemble

the adult and need a blood-meal for each
molt

! the adult
Bed bugs avoid light by hiding in

mattress seams and tufts, bedframes, in cracks
and crevices, under wallpaper and in similar
places. They come out to feed at night. The life
cycle may take from one to five months. All
stages can survive starvation for several months.

CONTROL

Control measures include:
! insecticides as the most practical

method of control
! sprays applied to hiding places. Use a

pin nozzle for cracks and crevices and a
fan or cone nozzle for the mattress.
Make sure the mattress is dry before it is
needed again.

! looking for and removing bird nests and
bat harborages.

Assassin Or Kissing Bugs

The bloodsucking conenose bugs affect people
by:
! transmitting a trypanosome which

causes Chargas disease, important in
Central and South Americas

! injecting saliva when they feed producing
a severe allergic reaction in some
individuals

Assassin bugs are brown to black, about
18 mm long. They have a long, cone-like head
and slender beak folded back between the front
legs. Similarly shaped bugs which do not suck
blood inflict a painful bite.
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The stages in the life cycle of a conenose bug
are:
! the egg
! several stages of wingless nymphs, each

requiring a blood meal to molt
! the adult

The entire life cycle may require one to
two years. Most medically important assassin
bugs inhabit wild animal burrows or nests, but a
few live with and feed upon man or
domestic animals.

CONTROL

Personal protection includes:
! keeping bugs out of dwellings by

screening doors and windows and
sealing cracks and other openings

! using a bed net

General control:
! is aided by eliminating wild animal

sources of the bugs if possible
! is accomplished inside dwellings with

insecticides.

Bees, Wasps, And Hornets

The hymenopterous insects sting by injecting a
venom that:
! causes pain and swelling
! may sometimes produce a severe

allergic reaction that may resultin serious
illness of even death

Each of these insects passes through the same

life cycle: the egg, several larval stages, pupa
and adult.

Their habitats differ:
! honey bees may build in attics, wall

voids, or hollow trees
! bumblebees nest in the ground
! hornets build large paper nests above

ground
! yellow jackets build paper nests under

eaves, within enclosures, or
underground

! wasps (varying with the species) build
mud nests, paper nests or dig holes in
the ground.

Honey bee colonies may exist for many
years. Bumblebees, wasps, hornets and yellow
jackets overwinter as young fertilized queens
which start new colonies in the spring.

CONTROL

Personal protection includes:
! avoiding outdoor areas where the insects

are abundant
! not wearing scented toiletries which may

attract the insects

Control of colonies is by:
! treating nest with a-pesticide, either early

in the morning or after dark when the
insects are inactive. "Freezing" through
the use of a carbon dioxide fire
extinguisher may immobilize the insects
before applying the pesticide

! using poisoned baits, which yellow
jackets carry back to the nest thus killing
the larvae

These insects, especially honey bees,
are highly beneficial. They should be controlled
only if they are a threat to people.

Mosquitoes

Mosquitoes are severe bloodsucking
insect pests of people and livestock. They cause
severe economic losses as well as suffering and
death through the diseases they transmit.
There are many species of mosquitoes but they
have the same life cycle - - as shown on the next
page:
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As shown above, the life cycle of the mosquito is:
! the egg which is laid in water or in areas

which will later be wet depending upon
the species

! four larval stages which feed on
microorganisms and other organic matter

! pupa which are motile but non-feeding
! the adult. After males and females mate,

the female of most species needs a
blood meal in order to produce eggs.
The male takes only plant juices.

Mosquito life cycles fall into two general types:
! permanent-water which stands for long

periods. Females lay eggs singly
(Anopheles) or in rafts (Culex).Most
overwinter as adult females.

! Flood water where the females deposit
eggs in damp soil, debris or plants. The
eggs are resistant to drying and survive
months or even years until covered with
water (Aedes).Most of these mosquitoes
overwinter as eggs.

Mosquito surveillance involves:
! collecting and identifying adults to locate

the problem, evaluating its importance,
and predicting the larval source

! collecting and identifying larvae to
confirm source of problem, evaluating its
importance, and helping choose control
methods

! recording and analyzing data on kinds,

numbers, and location of mosquito adults
and larvae as well as other conditions
that contribute to mosquito production
(weather, rainfall, temperature, tide
tables, irrigation cycles).

Mosquitoes are of great health importance
because of their role in transmitting:
! encephalitis. These viruses affect the

central nervous system causing an
inflammation of the brain. Eastern,
Western, and St. Louis encephalitis are
transmitted to man from bird reservoirs.
Californian and Venezuelan encephalitis
have mammalian reservoirs

! malaria. This protozoan disease is
transmitted from a sick person to a
healthy one

! yellow fever and dengue. These are
other virus diseases which are not as
important as before flare up occasionally.

! filariasis. Diseases caused by
roundworms are a serious source of
heartworms in dogs in the Virgin Islands.

CONTROL

Mosquito control consists of a
combination of control methods in an attempt to
maintain mosquito populations at a low level so
they do not transmit disease or annoy people

MOSQUITO LIFE CYCLE
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seriously.

Physical Control

This means altering the environment to disrupt
the mosquito life cycle: It includes:
! managing land and water by grading and

leveling so that water does not stand
long enough for larvae to develop.

! installing dikes and tide gates to keep
salt marshes flooded so salt marsh
mosquitoes cannot lay eggs.

! draining, filling or disposing of
unnecessary water-holding containers
such as tree holes, unused back-yard
pools, tin cans, or tires

! designing and maintaining necessary
water-holding structures, cisterns,
impoundments, etc. to eliminate or
minimize their potential as mosquito
sources.

These measures can affect organisms other than
mosquitoes. You must determine if these actions
would cause unreasonable adverse effect on the
environment.

Biological control

This is the use of natural enemies to lower
mosquito populations, such as:
! introducing organisms like mos-

quito-eating fish into ponds if approved
by the Department of Planning and
Natural Resources

! bats and birds are not effective predators
of adult mosquitoes contrary to popular
belief.

Personal protection

Protecting yourself from mosquito attacks
includes:
! screening doors and windows
! avoiding mosquito-infested areas during

times they are active
! using repellents

Chemical control

This can be accomplished in the following ways:
! larvicides: Oils, pesticides and insect

growth regulators are registered for
application against the larval stages.
This can be an efficient and effective
means of control, but in some areas,
mosquitoes have become highly
resistant to certain chemicals. Many
non-target organisms in the aquatic
environment may be endangered so

obey the label instructions.
! adulticides: Pesticides for the adult

stages can be used as residuals but
most are applied as aerosols. These can
be hazardous to people and non-target
organisms so must be used with caution.

! herbicides: These pesticides can be
used indirectly in mosquito control to kill
vegetation that harbors the mosquitoes
or in certain cases may furnish oxygen
for the larvae. Again restrictions must be
observed.

Development of resistance can be delayed by
applying pesticides only when and where
necessary.

Biting Midges

These small blood-sucking
insects(punkies, sand flies, no-seeums) can be
serious pests at times. The stages in their life
cycle are:
! the egg laid in salt marshes, freshwater

mud holes, highly organic water, etc.
depending upon the species.

! several larval stages which are
worm-like and slow in developing

! the pupa
! the adult. There is generally only one

generation per year.

CONTROL

Control is most difficult. It can sometimes be
affected by:
! applying adulticides with aerial or ground

equipment
! using repellents
! using very fine wire screening as

ordinary screening will not keep them
out.

Eye Gnats

Eye gnats affect people by:
! persistently flying around and alighting

upon the face.
! transmitting pathogens that cause

conjunctivitis (pinkeye)

Eye gnats are tiny two-winged insects, 25 mm
long. Many are dark brown to black, but some
are straw-colored.
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The stages in the life cycle are:
! the egg
! several larval stages which occur in

loose soil containing sufficient moisture
and organic matter.

! the adult

CONTROL

Control is very difficult. It may be achieved by:
! repellents for personal protection
! non-tillage of agricultural breeding

grounds
! applying suitable larvicides
! using traps or poison baits for adult flies.

House-Flies

House flies are small, two-winged
insects ranging from 2.5 to 13 mm long. They are
not only annoying to people but carry pathogens
of typhoid, dysentery and other intestinal
diseases. In some forms the larval stages live
within the body of a host.

The life cycle of a "domestic fly"is:
! the egg deposited in a moist place
! several larval stages
! the pupa which is usually in a drier place

than the larvae
! the adult.

The life cycle typically requires two or three
weeks, but can be one to six weeks depending
upon the species.

The house fly develops in many types of moist
organic material
! animal manure
! garbage
! decaying plant material
! fruit and vegetable wastes 
This is the most common fly in and around
residences.

The little housefly and its relatives develop in:
! poultry manure
! decaying plant material
! garbage
! animal manure
! bird, mouse and wasp nests

The face fly lays its eggs only in fresh
cattle droppings. Vinegar flies develop in
decaying fruits and vegetables. Blow flies
develop in dead animals, garbage and manure.
Flesh flies develop in manure and dead animals.
These deposit live larvae, not eggs, so they
infest meat very quickly.
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CONTROL

Fly control is based on sanitation. This includes:
! collecting garbage at least twice a week

so they do not emerge in residential
areas

! disposing of garbage so as not to permit
the cycle to be completed

! managing animal wastes by cleaning
out, drying or other means to prevent fly
emergence

! properly disposing of cull fruits,
vegetables and dead animals

! frequently turning compost so it
decomposes rapidly and maintains a
high enough temperature to kill fly larvae

! sanitary treatment and disposal of liquid
wastes and sludge

Exclusion includes:
! screening doors and windows
! air barriers (air currents created by

strong fans to keep out of areas
impractical to screen)

Some biological control is possible with predators
and parasites.

Control with pesticides:
! may result in impressive numbers of

dead flies but is only temporary
! can be useful to supplement sanitation
! may be hampered by resistance,

especially to residual insecticides
! is difficult to attain with larvicides and

these may kill fly predators and parasites
too.

Spiders

Many spiders cause minor swelling when
they bite people, however, only the black widow
can cause a more serious reaction but its bite is
rarely fatal. The female is shiny black with a red
or yellow "hour-glass" on the belly.

A spider develops from an egg into an immature
spider which may molt several times before
becoming an adult.

CONTROL

Control is attained by:
! generally good housekeeping and insect

control
! physically destroying spiders and their

webs in local infestations
! applying pesticides to the places

Pigeons

Most species of birds are economically and
esthetically valuable, but pigeons that live in
vicinity of humans can be nuisances by:
! destroying field crops
! eating and contaminating livestock feed
! making odiferous and unsightly deposits

on buildings
! contaminating stored food products
! providing various fungal diseases

(histoplasmosis, cryptococcus, etc.)
good places to grow in the heavy
deposits of droppings

! serving as reservoirs for a number of
diseases, including encephalitis,
ornithosis, salmonellosis, Newcastle
disease, pseudo-TB, etc.

Pigeons lay one or two eggs which hatch
in 18 days. The young leave the nest at four to
six weeks. These birds breed all year round.
They feed mainly on grains and seeds and
require a source of grit and water.

CONTROL

As pigeons unlike most other pests may
have vocal supporters who object to killing these
animals, the applicator must judge the extent of
public opinion regarding the disposal of a
particular flock. He should first decide if:
! environmental sanitation is practical

such as discouraging bird feeding,
cleanup of grain wastes around
food-handling establishments, etc.

! repellent or exclusion devices can be
used such as noise makers,screening,
building alterations to eliminate roosting,
chemical ormechanical repellents, etc.

If it is decided that reductional methods
are practical and warranted, he should evaluate
the cost-effectiveness of:
! trapping
! shooting individual birds
! destruction of nests and young
! chemosterilants
! avicides

With any control measure, but
particularly with the use of avicides, the situation
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must be thoroughly surveyed. The applicator
must:
! determine in which areas a particular

flock roosts, nests, loafs, feeds and
waters

! evaluate which are the most practical
sites to attempt control measures (they
do not normally feed on loafing sites but
prebaiting may encourage them to do so)

! experiment with various bait bases to
find which are most acceptable

! decide which treatment sites would be
less attractive to related but protected
species like zenaida doves

! consider the hazards of uninformed
people eating poisoned baits or birds

! destroy pigeons captured alive humanely
as if released they will return to their old
haunts

! wear an approved respirator when
exposed to dusty dropping which may
contain fungus spores and launder
clothing after each exposure

! pick up dead birds quickly to minimize
public reaction.

Bats

Bats affect man by:
! dropping deposits can be a source of the

fungus that causes histoplasmosis
! transmission of rabies which is common

in bats though apparently not present on
the Islands

! making noises, creating odors, and very
frightening to some people.

Bats are mammals that feed upon
insects. Some species roost singly but most form
colonies in caves, trees or buildings. They have a
low birth rate, normally one per year, but may live
for 20 years. Bats are generally beneficial and
should be controlled only when they pose a
threat to public health.

CONTROL

Bat control can be accomplished by:
! bat-proofing buildings by closing

openings 10 mm or larger where bats
can enter by plugging them with
hardware cloth, sheet metal, caulking
compound, steel wool, oakum, etc.

! fumigation by a specialist repellents or
pesticides (while several chemicals work
there are none currently registered)

Rats And Mice

The most troublesome and expensive
of the vertebrate pests bothering man. They not
only cause many millions of dollars of economic
damage each year, by contamination and
destruction of food and feed, damage to
non-edible products and structures, causing fires,
biting adults and children, but also by their
involvement in the spread of the following:

! leptospirosis (direct or indirect contact
with rodent urine)

! rat-bite fever (transmitted in saliva by rat
bites)

! salmonellosis (food contaminated by
droppings)

! murine typhus (infected flea feces
rubbed into the skin come from rat
reservoir)

! plague (transmitted by bite of infected
flea from rat reservoir)

! rickettsial pox (rickettsial disease
associated with mice)

As shown on the preceding page there
are three main groups of commensal rodents
(those that have adapted living with man):
! Norway rat
! roof rat
! house mouse

Physical and other distinguishing characteristics
of these groups are listed below.
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Species Norway rat
(Rattus norvegicus)

Roof rat
(Rattus rattus

House mouse
(Mus musculus)

Weight 280-480 gm 110-340 gm 14-21 gm

Total length 325 - 46 mm 350-450 mm 150-190 mm

Head & body 180-255 mm
Blunt muzzle
Heavy, thick body

165-205 mm
Pointed muzzle
Slender body

65-90 mm
Pointed muzzle
Small

Tail 150-215 mm
Shorter than head and
body
Lighter on underside

190-255 mm
Longer than head
and body
Uniform coloring

75-100 mm
Equal or somewhat
longer than head
and body

Ears Small, close-set Large prominent Prominent for body
size

Sexually
mature

2-3 months 2-3 months 1.5 months

Litters/year 39178 39177 Up to 8

No./litter 39305 39240 5

Pregnancy 22 days 22 days 19 days

Droppings Blunt ends
13-18 mm

Spindle shape
8-13 mm

Rod shaped
4-6 mm

The Norway rat is primarily a burrowing
rodent while the roof rat adapts well to an
arboreal habitat. Rats have an average feeding
range of 100-200 feet or more whereas mice
may be restricted to 10-30 feet. While rats are
shy of new objects in their environment, mice are
more apt to investigate any changes. All of them
have:
! well-developed sense of touch in certain

body hairs which is why they like to run
next to walls and other solid objects

! good eyesight in darkness but cannot
distinguish Objects at a distance and are
color blind

! keen sense of smell but not repelled by
human odors

! very discriminating sense of taste
! keen hearing that is sensitive to higher

sounds than human ears
! excellent balance in jumping and

climbing

Commensal rodents are mostly nocturnal
though under certain conditions can be seen
during the day. However, their presence can be

readily detected by:
! droppings
! runways in vegetation, greasy smears

indoors
! burrows (normally made by Norway rats

but the others will also use burrows)
! gnawing (small chisel-like marks as they

keep their incisor teeth worn down)
! tracks
! odors and urine stains

CONTROL

The size of a rodent population present
in a given area is dependent upon environmental
factors. Thus long-lasting control is dependent on
a balanced program that seeks to eliminate these
life essentials by:

! sanitation - removal of all possible
sources of food, water, and shelter

! rodent-proofing - exclusion of rodents
from areas where these life essentials
are available
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! reductional measures - use of
rodenticides, tracking poisons, and traps
for immediate reduction in numbers

! continual maintenance of the above
programs to insure that sanitation is
being practiced, rodent-proofing
structures remain tight, and reductional
controls are repeated as necessary.

The specifics of these programs include:

Environmental Sanitation

! Manage refuse by storing it in
rodent-proof containers of sufficient size
and removing these at frequent enough
intervals for proper disposal so as not to
furnish food and shelter for rodents.

! Store rodent-usable materials and
supplies 12-18 inches off the ground and
away from walls or in rodent-proof
containers or areas.

! Sweep floors regularly and promptly stop
all leaks to cut down on these sources of
food and water.

Rodent-proofing

! Take rodent-proofing designs into
consideration when planning new
structures or modifying old ones.

! Doors, windows, and other openings
through which rodents might enter
should have less than 1/4 inch (½ inch in
case of rats only) clearance.

! Use rat-resistant materials (26 gauge or
heavier sheet metal, hardware cloth or
masonry products) near grade level.

! Dead spaces such as double-walls or
floors should be removed or blocked
insofar as possible.

! The area 3 feet above and below ground
should be secured (all possible openings
closed with rat-resistant materials) from
rodent access. In addition it is necessary
to use rat guards on pipes and utility
lines that go above this area to prevent
climbing.

Reductional Measures

! Before any of the above are attempted,
reductional controls should be applied to
reduce numbers. This serves to kill a
greater number before they become
suspicious at changes in their
environment and also reduces the
number that would move to other areas

when the environment is disturbed.
! Poisoning is the most productive

measure on a cost per animal kill basis
but you must use attractive, correctly
proportioned and mixed baits placed in
areas attractive to rodents.

! Chemical rodenticides consist of single
or multiple dose baits and tracking dusts.

! Single dose poisons usually kill with one
feeding on the bait. As rodents are often
able to detect the chemical, it is
necessary that these be care-fully
prepared. It is also advisable to expose
untreated foods of the same base as the
prepared bait for at least 3 days before
poisoned material is provided.

! Multiple dose baits (anticoagulant
poisons) need not be prebaited but they
must be kept fresh and palatable.

! Tracking dusts are picked up on an
animal's feet and fur and taken into the
body when the animal cleans itself.
These must be placed in areas where
they cannot contaminate food and feed
supplies.

! All competitive sources of food and
water should be removed insofar as
possible at the start of baiting. Water
baits should be used to supplement dry
baits.

! Where it is dangerous or impractical to
use poisons, trapping can be used.
Common snap traps modified with an
expanded bait pan placed perpendicular
to rodent travel paths are most effective.
Use large numbers. For mice place
these within 10 feet of each other and
within 20 feet for rats.

! For underground infestations or inside
gas-tight structures, fumigation is an
effective reductional control measure
when applied by a fumigation expert.

Continual Maintenance

! It is important that regular routine
inspections be made of a premise to
assure sanitation practices are being
followed, rodent-proofing structures are
intact, and re-invasion detected.

! Look for the signs of rodents mentioned
above. Detection can be aided by
painting a 6-inch, white strip around
walls, sweeping up all old evidences of
rodents, and placing tracking patches
(light covering of dust, talc, flour, etc.) in
likely habitat.
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