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BASIC KNOWLEDGE REQUIREMENTS
FOR PESTICIDE EDUCATION IN CANADA
VENDOR/DISPENSER MODULE FOR COMMERCIAL
AND RESTRICTED PESTICIDES

TheVendor/Dispenser M odulefor Commer cial and Restricted Pesticidescontainstheadditional knowledger equir ementsfor vendor s/dispenser ssellingpesticidesclassified
federallyasCommercial or Restricted. TheVendor/Dispenser Corehasbeen developed asthe coreknowledgerequirementsfor pesticide education in Canadafor pesticide
vendor s/dispensers selling pesticides. Thevendor s/dispensers selling pesticidesthat are classified federally as Domestic will only be required to know the information
contained in the Vendor/Dispenser Core.

Thedocuments are organized into ten concepts (subjects) and each concept iswritten in athree column format: Course Outline, Instructional Objectives, and Learning
Outcomes. The Table of Contentsin the module shows which concepts are expanded from the Vendor/Dispenser Core.

The Knowledgerequirementsin the Vendor/Dispenser Coreand Vendor/Dispenser Modulefor Commercial and Restricted Pesticides ar etopicsthat should be covered by
trainersor in atraining manual for pesticide vendor/dispenser certification. It will also form the basis upon which the vendor/dispenser manuals ar e to be developed.
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Concept: GENERAL INFORMATION

General Objective: To understand general information on pesticides (terms, naming pesticides, categorizing pesticides and for mulations).

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Formulations

Abbreviationsare often used to indicate the type of formulation. Know the common abbreviations of pesticide Identify common abbreviations for pegticide
Common abbreviationsare: formulations. formulations.
EC Emulsifiable concentrate

Flowable

Solution

Dust

Granular

Pellet

SP Soluble Powder

DF Dry Flowable

WP Wettable Powder

TOOWnm

Advantages of afew common formulationsare: Knowadvantages and disadvantagesof commonly used Identify advantages and disadvantages of
D -readytouse formulations. commonly used formulations.

DF -lessdusty and easier to handlethan WP;

EC -less agitation required, non-abrasive, lessvisibleresidue;

F -seldom clog nozzles;

G -nomixingrequired, ready to use, minimal drift;

P -easytospot treat;

S  -noagitation necessary;

SP -container sempty easily;

WP -easier to storein thecold.

Disadvantages of a few common for mulationsare:

D -dusty, drifts, leavesavisibleresidue on plants;

DF -requires agitation;

EC -phytotoxicity hazard maybe higher;

F -ai.may settleout, requires moderate agitation;

P  -often attractiveto pets& children;

WP -dusty, requiresagitation, can beabrasive, may leavevisible
residues.



Concept: GENERAL INFORMATION

General Objective: To understand general information on pesticides (terms, naming pesticides, categorizing pesticides and for mulations).

COURSE OUTLINE

Refer your customers to government publications to help them
choose the formulation that will be effective but will minimize
potential adver se effects.

An adjuvantisasubstanceadded to apesticidemixtur etoenhance

the pesticide'sactivity and qualities. Adjuvantswork by:

- making the spray stick to the surface of the target better,
increasing the penetration ability of the pesticide;

- improving spray droplet uniformity to give more complete
coverage and controlling drift;

- altering the pH of the spray water;

- increasing/decr easing evapor ation toimprovethedrying of the
Spray mixture,

Sometypes of adjuvantsare:

Surfactants: improve the spreading, dispersing, and/or wetting
properties of a pesticide mixture. Wetting agentsand spreaders
aretypes of surfactants. Wetting agents allow wettable powders
and dry flowables to mix with water and stick on surfaces.
Spreader sallow thepesticidetofor m auniform coatinglayer over
thetreated surface.

Stickers: allow pesticideto stay on thetreated surface.
Thickeners: reducedrift by increasing droplet size.
Anti-foaming agents: reduce foaming of spray mixtures.

Buffers: dow chemical breakdown of somepesticidesby lowering
the pH of alkalinewater.

INSTRUCTIONAL OBJECTIVES

Know wheretorefer your customer for information on
choosing a formulation.

Know what adjuvants are and how they improve the
effectiveness of a pesticide.

Know common types of adjuvants.

LEARNING OUTCOMES

Listwhereyour customerscan find information
on choosing a formulation.

Define adjuvant. Describe how adjuvants can
improvethe effectiveness of a pesticide.

List and describe the purpose of common types
of adjuvants.



Concept: GENERAL INFORMATION

General Objective: To understand general information on pesticides (terms, naming pesticides, categorizing pesticides and for mulations).

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Drift retardants: reducedrift.

Compatibility

Compatible pesticides are those that can be mixed together to  Understand pesticide compatibility. Know that not all Describe pesticide compatibility.  [dentify
control awider range of pestswith a single application. Not all pesticidesare compatible. problems that can occur if pesticides that are
pesticides are compatible. Pesticidesthat arenot compatiblecan not compatible are mixed together.

cause:

- loss of effectiveness;
- injury totreated plantsor animals;
- settling out of solids creating a non-sprayable mixture.

Some combinationsof pesticidesar eregistered as" tank mixes',
with clear useinstructionson the labels and supporting data on
physical compatibility, efficacy, safety and residues. It is
preferableto useregistered tank mixeswhere available.

Some pesticidelabelsstatethat thepesticideis™ compatible” with  Knowthat pesticidescan only be mixed together if this  Identify label statements for pesticide
other pesticides. While pesticides shouldcertainly not bemixed isstated on thelabel. compatibility.

together unless their compatibility is stated on the label, such

statements are onlyindicator sof physical compatibility. They do

not guarantee that mixing will have no effects on the safety,

efficacy or residues of the pesticidesthat are mixed.



Concept: HUMAN HEALTH

General Objective:

symptoms and be able to recognize poisoning.

COURSE OUTLINE

M easuring Acute Toxicity

Theacutetoxicity of a product is indicated on the pesticide label
by precautionary symbols, words and statements.

Theacutetoxicity of a pesticideismeasured by the L Ds; or L Cp.

L D5y standsfor lethal dose50. Itistheamount (dose) that will Kill
50% of test animals exposed to the pesticide. The smaller the
number, the more toxic the pesticide. L Dss only estimate the
toxicity of a pesticide to people. LDss may exist for oral and
dermal exposureroutes.

LCs, stands for lethal concentration 50. It is the amount
(concentration) of a pesticide in theair or water sufficient tokill
half of thetest animals exposed to the pesticide. Thesmaller the
number, the moretoxic the pesticide.

Chemical Families

Two chemical families that are most frequently the cause of
pesticide poisonings ar e or ganophosphates, and car bamates.

Organophosphates and car bamates affect the nervous system by
reducing cholinesteraselevelsin the blood.

Cholinesterase Testing

Organophosphates and carbamates affect the nervous system by
preventing signals from being transmitted from the brain to
various parts of the body. This causes the muscles to twitch
constantly resulting in convulsionsor fits.

INSTRUCTIONAL OBJECTIVES

Interpret thetoxicity of a pesticide from the pesticide
label.

Know how the acutetoxicity of apesticideismeasured.

Understand LD and L Cs,.

Know the two chemical families which are most
frequently the cause of poisoning symptoms.

Knowthat or ganophosphatesand car bamatesaffect the
cholinesterase level in the blood.

Knowthat or ganophosphatesand car bamatesaffect the
nervous system by preventing signals from being
transmitted from the brain to other partsof the body.

Tounderstand acute and chronic toxicity; routes of exposure; factor s affecting exposur €; reducing exposure; and risk. To know poisoning

LEARNING OUTCOMES

Given a pedticide label, identify whether the
pesticide is very, moderately, or dightly
poisonousto people.

Describe how the acutetoxicity of a pesticideis
measur ed.

Describe L Dsp,.

Describe L Cs,.

List the chemical families that act on the
nervous system.

List the two chemical families that affect the
cholinesterase level in the blood.

Describehow or ganophosphatesand car bamates
affect the nervous system.



Concept: HUMAN HEALTH

General Objective: To understand acute and chronic toxicity; routes of exposure; factor s affecting exposure; reducing exposure; and risk. To know poisoning
symptoms and be able to recognize poisoning.

COURSE OUTLINE

If someonehasbeen poisoned by or ganophosphatesor car bamates,
thevictim should beremoved from the sour ce of exposureand get
medical help right away. Cholinesteraselevelsshow theamount
of poisoning.

Cholinesterase levels can be monitored by blood tests. Test the
bloodbefor eexposur eto establish abaselevel, then test regularly
during the exposure period (every seven to ten days), and after
exposure is completed. If the level islessthan half of the base
level ,theper sonisshowingsignsof pesticidepoisoning. Keepthe
per son away from pesticidesuntil thecholinester aselevel returns
tonormal.

Blood tests help a doctor diagnose the signs of pesticide
poisoning, and warn the handler that more safety precautions
shouldbetakenwhenhandlingor ganophosphatesand car bamates.

INSTRUCTIONAL OBJECTIVES

Know what to do when a person has been poisoned by
organophosphates or carbamates.

Know how to monitor cholinester ase levels.

Know why cholinester ase blood tests should be taken.

LEARNING OUTCOMES

Describewhat to do when someone is poisoned
with organophosphates or car bamates.

Describehow to monitor the cholinester ase
leve in the blood.

Describewhy it isimportant to haveblood tests.



Concept: PESTICIDE SAFETY - TRANSPORTATION

General Objective: To know how to transport pesticides safely and legally.

COURSE OUTLINE

Transportation Rules

Vendors should know the provincial and federal guidelines for
transporting pesticides. No one shall transport potentially
hazardous quantities of dangerous goods as defined under the
Transportation of Dangerous Goods (TDG) Act unless they are
properlytrained and usether equir ed shippingdocuments, special
product labels, other safety marks, vehicle placards and certain
safety procedures. Thereare no TDG Act requirements for a
pur chaser transportingaDomesticpesticidefromther etail outlet
toaresidence.

The pesticide vendor must tell the customer transporting the
pesticide if a pesticideisregulated asadanger ousgood and must
provide information required on shipping documents, vehicle
placar ding requirementsor any other special requirements. This
information should be obtained from the manufacturer or
distributor. Transport Canadacan provideadditional information
on transporting danger ous goods.

Thevendor should make sureall employees handling apesticide
know thetransport requirementsfor the product.

Transportation Guidelines

Always carry ashovel, an absor bent, and safety equipment in case
of a spill.

INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Know the general requirements for transport of List general requirements for transport of
dangerous goods. dangerous goods.

Identify who should make sure customers
handling a pegticide know the transport
requirementsfor that product.

Know to carry clean up equipment, in case of a spill. Describewhat to carry for theclean up of spills.



Concept: PESTICIDE SAFETY - STORAGE

General Objective: Toknow how to store pesticides safely and legally.

COURSE OUTLINE

Storage L ocation

The storagefacility should be:

- separate from work areg;

- away from wells, ditchesor water bodies,

- away from ar easoften used by people(untrained people, children
and animals should be kept away from the storage ar ea);

- on non-per meable soil;

- away from areaswhereflooding may occur;

- accessibleto emergency personnel after businesshours.

Storage Facility

The storagefacility should ideally:

- only beused for storing pesticides;

- belocked;

- have awarning sign on the entrance indicating that pesticides
are stored in the facility. Signs should be posted to indicate
flammable materials and a no smoking sign should be posted;

- be built in such a way that pesticides are protected against
adver seweather conditions,

- be made of fire resistant materials (subject to provincial fire
codes);

- have afloor that does not allow seepage (ideally with a curb to
retain spills);

- be able to contain spills or contaminated water used in fire
fighting;

- not havefloor drains;

- bewell-ventilated under all weather conditions;

- bewdll-lit;

- have shelvesmade of materialsthat do not absorb pesticides,

INSTRUCTIONAL OBJECTIVES

Know the characteristics of the location of a good
pesticide stor age facility.

Know the characteristics of a good pesticide storage
facility.

LEARNING OUTCOMES

List characteristics of the location of a good
pesticide stor age facility.

List characteristics of a good pesticide storage
facility.



Concept: PESTICIDE SAFETY - STORAGE

General Objective: Toknow how to store pesticides safely and legally.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

- have adequate eectrical wiring (explosion and fire hazard);
- have appropriatefire extinguisher soutside the storage ar ea.

Temporary Pesticide Storage

Most of the principles that apply to permanent pesticide storage  Know how to store pesticidestemporarily. Describe how to temporarily store pesticides.
should apply to temporary pesticide storage. Follow provincial
requirements.

Stor age Guidelines

- Never store pesticideswith or near livestock,food, animal feed,  Know how to store pesticides safely. List guidelines for the safe storage of
seed, veterinary supplies, wells, water supplies, or in a home. pesticides.
- Read and follow storage instructions on pesticide labels and
MSDSs.
- Store pesticides in their original container/packaging with
original labels.
- Storepesticidesinadry area. Check containersregularly for
leaks, tears, rust or loose lids.
- Storetheminimal amount of pesticides. M akecar eful estimates
of customer demand.
- Never store pesticides in containers that were used for food,
drink or medicines. Storein original labelled containers.
- Do not store containersin sunlight (fire hazard/may degrade).
- Flowables and suspensions settle out when stored for long
periods of time. If theproduct hasbeen stored for along period
of time, thecontainer should beaggressively shaken prior tothe
sale.
- Keegp an inventory of the quantity, typeand age of the pesticides
in storage. Keep thislist up-to-date, handy, and away from the
storagesite.



Concept: PESTICIDE SAFETY - STORAGE

General Objective: Toknow how to store pesticides safely and legally.

COURSE OUTLINE

- Arrange pesticidesin storage in a way so products are easily
recognized and cross-contamination is prevented. If possible,
store herbicides separ ately from insecticidesand fungicidesto
prevent cross-contamination. Keep containers/packages
upright and off thefloor.

- Minimizethe handling of pesticides.

- Return container g/packagesto storage when not on display.

- Donot smokein or around the storage area.

- Inform thelocal fire department of thelocation and contents of
the storagefacility.

- Keepappropriatepr otectiveclothing/equipment near (notin)the
storagefacility.

- Keep emergency response equipment near (not in) the storage
facility. Keep clear accessto emergency equipment at all times.

- Keep alist of emergency telephone numbers posted near the
storage area. (firedept., medical per sonnel, poison information
centres).

- Protectpesticidesfromfreezing(especially fr eezables)if stored
over thewinter.

- Follow all building, fireand electrical codes.

- Keep pesticidesaway from high traffic areas.

- Followmanufacturer'ssuggested stackingheights. Makesure
that tiersare stableand secure.

- Keep flammable and combustiblematerialsstored in asepar ate
section of thewar ehouse, away from heating systems. Keep this
areawd|-ventilated and freefrom any possible sour ce of flame.

- Keep enough space between rowsto permit visual inspection of
containersfor corrosion and leaks.

- Never refuse a shipment of damaged goods. Deal with the
damaged pegticide.

INSTRUCTIONAL OBJECTIVES

LEARNING OUTCOMES




Concept: PESTICIDE SAFETY - STORAGE

General Objective: Toknow how to store pesticides safely and legally.

COURSE OUTLINE

- Keep Material Safety Data Sheets, technical bulletins, product
labelsand other information up-to-date and readily availableto
all employees. Keep therecordsaway from thestorageareabut
readily available.

Guidelinesfor Bulk Storage

Check all pumps, valves etc., located on the bulk storage
containers on aregular basisand replace damaged or wor n parts
immediately.

Makesureall bulk storagetanks have dikesor retaining walls
andan imperviousbaseto collect all the pesticidein caseof aspill.

Makesure all liquid transfer systems are designed to prevent
overflow whilefilling operations are under way.

Have a system to contain and dispose of tank washings, pump
washings, etc.

Standards

TheCrop Protection I nstitutehasimplemented new standar dsfor
the stor age of pesticides by vendors. Provincial regulationsmay
have additional requirements.

INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Knowtheguidelinesfor thebulk storageof pesticides. List the guidelines for the bulk storage of
pesticides.

Know that the Crop Protection Ingtitute hasdeveloped  Identify who has developed standards for the
standardsfor the storage of pesticides. storage of pesticides.

10



Concept: PESTICIDE SAFETY - PROTECTIVE CLOTHING AND EQUIPMENT

General Objective: To know how to select, correctly wear and maintain suitable clothing and equipment for the handling of pesticides.

COURSE OUTLINE

Types of Respirators

I'n addition to therespiratorsdescribed in the core, thefollowing
may be used for handling commercial and restricted pesticides.

Canister respirators have a full face piece and a canister with a
larger volume of charcoal than the 1/2 face mask. The larger
volumecartridgeallowstheir usein higher vapour concentrations
than where cartridge respirators are used. Use a canister that
provides protection from organic vapours.

Air-powered purifying respirators use an electric pump to draw
air through a charcoal cartridge. Thepurified air isdeliveredto
a tight-fitting face mask or a loose-fitting helmet. They area
comfortable option to the 1/2 mask/full mask respirator,
especially on hot dayswhen respiratory protection is needed for
long periods of time.

Self-contained breathing equipment suppliesair through a tube
on the headpiece from a tank on the wearer's back. These
respiratorsareused for theapplication of fumigantsor for usein
emergenciessuch asafirein a pesticide storage ar ea.

INSTRUCTIONAL OBJECTIVES

Know that canister respirators are used in higher
vapour concentrationsthan cartridgerespirators.

Know how air-powered purifying respirators work.
Know when thisrespirator might be needed.

Know how sdlf-contained breathing equipment works.
Know when thisequipment is used.

11

LEARNING OUTCOMES

I dentify where canister respirators should be
used.

Describe how an air-powered purifying
respirator works, and when it might be needed.

Describe how self-contained breathing
equipment wor ksand describewhen it should be
used.



Concept: PESTICIDE SAFETY - PROTECTIVE CLOTHING AND EQUIPMENT

General Objective: To know how to select, correctly wear and maintain suitable clothing and equipment for the handling of pesticides.

COURSE OUTLINE

Some tractor cabsareequipped with activated carbon cartridges,
which remove chemicalsfrom theair while spraying inthefield.
A cab without cartridges shouldbeventilated by keepingthedoor
or window open when used for pesticideapplications. Tractor cabs
equipped with dust filters only, and/or air conditioners can
concentrate airborne spray droplets insde the cab. If the
tractor's blower unit is not fitted with an organic vapour
cartridge, a respirator with an appropriate cartridge should be
used, if it isrecommended on the pesticide label.

Cleanup and Maintenance of Respirators

- Inspect regularly for damage.

- Makesure all valves, prefilters, and charcoal cartridges are
properly positioned and sealed.

- Takeoff prefiltersand cartridges/canisters after each day of
use and place in a clean sealed plastic bag. This preventsthe
cartridge from being used up when not in use. Wash the
respirator face piece in warm water with mild detergent, then
rinsewell.

- Always start each year with new cartridges/canisters.

- Followthemanufacturer'sinstructionsfor replacingpre-filters
and cartridges/canisters.

- Alwaysreplace cartridges/canistersif you smell the pesticide
through therespirator.

- Keep charcoal cartridges/canisters in a clean air-tight
container.

INSTRUCTIONAL OBJECTIVES

Know what respiratory equipment should be used in a
tractor cab.

Know how to care for respirators used for protection
during pesticide application.

12

LEARNING OUTCOMES

Describe activated carbon filters. Identify the
respiratory equipment to use if the tractor cab
doesnot have an activated carbon filter.

Describe how to carefor respirators.



Concept: PESTICIDE SAFETY - PROTECTIVE CLOTHING AND EQUIPMENT

General Objective: To know how to select, correctly wear and maintain suitable clothing and equipment for the handling of pesticides.

13



Concept: PEST MANAGEMENT

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE

Pest | dentification

Correct pest identification isthe key to good pest management.

It helps in the choice of the correct pest control method and

materials,and minimizesdamageto beneficial organismsand the

environment. Pest identification information isavailable from:

- government publications;

- pest control representatives (e.g., pest management firms,
technicians, pesticide company sales/technical reps, etc.);

- government pest control specialists;

- universitiesand colleges.

Pest & Host L ife Cycleand Behaviour

Refer customer stouniversity, college, gover nment and industry
expertsfor further information.

Monitoring

Monitoring the pest, beneficial organisms, and environmental
conditions providestheinfor mation for making pest management
decisions. By monitoring the pest, controls can be used only if
and when needed, and at a time when the control will be most
effective.

The number of pests beyond which will cause an unacceptable
amount of damage (health, aesthetics, or economics) iscalled the
threshold level. Thethreshold level varieswith each type of pest
and host. Pests should be managed so the pest populations are
reduced to below thethreshold level.

INSTRUCTIONAL OBJECTIVES

Know why correct pest identification isimportant.

Know where to obtain advice or information on pest
identification.

Under stand the advantages of monitoring.

Under stand threshold levels.

14

LEARNING OUTCOMES

Describe why it is important to correctly
identify pests.

List places whereinformation on adviceon pest
identification can be obtained.

I dentify why it isimportant to monitor pests.

Describethreshold levels.



Concept: PEST MANAGEMENT

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Advise your customers that information on monitoring and Know whereinformation on monitoringand threshold List sourcesof information on monitoring and
threshold levels may be available in government publications;, levelsmay beavailable. threshold levels.
from pest control specialists; or from universitiesor colleges.

M anagement M ethods

Therearemany waystomanagepests. Typesof pest management  Know different pest management methods. List pest management methods.
methodsare:

Lega methods - laws may limit the development of pest
populations by restricting human activities.

Cultural methods - routine management practices that can
prevent pestsfrom developing or spreading. They may disrupt the
pest or host, or maketheenvironment lessfavour ablefor survival
of the pest.

Mechanical methods - involve the use of devicesto prevent the
spread of pestsor reduce pest populations. Mechanical methods
include destroying, trapping, putting up screens, netsor fences.
Biological methods - involve the use of organismsto control/kill
the pest.

Geneticmethods - involvetheprotection of thehost and/or control
of the pest by using organisms with special genetic traits (e.g.,
resistanceto disease).

Chemical methods - pesticides (natural or synthetic) are used to
Kill, attract, repel, or control the growth of pests.

Advisethecustomer that specificinfor mation about management
methods for different pests is available through extension
specialists, gover nment publications, colleges and univer sities.

15



Concept: PEST MANAGEMENT

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

If theapplicator has chosen chemical contral, the following are
sometermswhich must be under stood.

Selective pesticides are toxic to some pests, but have littleor no  Knowhowtoclassify pesticidesaccor dingtoselectivity.  Describe selective and non-selective pesticides.
effect on other similar pests (or beneficial insects).

Non-selective pesticides aretoxic to awiderange of pestsaswell

asnon-tar get organisms.

Residual pesticides continuetobeeffectiveon atreated surfaceor  Understand theterm residual pesticides. Describewhat aresidual pesticideis.

in thetreated area for an extended period following application

(long-term contral).

Persistent pesticides are those that remain active in the Know how to classify pesticides according to Describe persistent and non-persistent
environment for alongtime. Sometimesthey may accumulatein  persistence. pesticides.

animal or plant tissues.

Nonpersistent pesticides do not remainactivein theenvironment

for morethan oneyear.

Pestscandevelopresistancetopesticides. Resistant pestsarenot  Under stand theterm resistant pests. Describewhat resistant pestsare.
injured or affected by a certain dosage of a pesticide but would
nor mally be controlled.

After a pest population develops resistance to a pesticide or  Know why it isimportant to dow the development of  Identify why it is important to dow the
pesticide family it is very difficult and sometimesimpossibleto  pesticideresistancein pests. development of pesticideresistancein pests.
control the pest with products in that pesticide family. If pest

resistanceissuspected, advise customer sto contact an extension

specialist.

Environmental Conditions

Environmental conditions can affect the effectiveness of the Understand that environmental conditions at or near  List environmental conditions that could affect
control method, and its safety (environmental and human). the treatment site can affect the effectiveness of the pest management decisions.
control method.
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Concept: PEST MANAGEMENT

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Environmental conditions can include:
- temperature;

- relative humidity;

- precipitation;

- air movement;

- near by sensitive areas;

- topography.

17



Concept: PEST MANAGEMENT - WEEDS

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Check pesticidelabelsfor precautionson specific environmental
conditionsrelated to a product.

A weed isa plant growing whereit isnot wanted. Know what aweed is. Define a weed.

Weeds are pests when they compete with cultivated plantsfor ~ Know when weeds are pests. List examples of when weeds are pests.
light, water and nutrients; reduce crop yields, harm people or

livestock; contaminate foods; are alter nate hostsfor other pests;

reducevisibility alongtransportation corridors; ar eaesthetically

unpleasing; or affect structuresor equipment.

Types of Weeds

Weeds are usually classified according to how long they live. Know the weed classificationsaccordingto how long Describe annual weeds, biennial weeds and
the weed lives. perennial weeds.

Annual weeds complete their life cycle within one year. Most
annuals produce many seeds to ensure their survival. Annuals
can bedivided intotwogroups; summer annuals, which germinate
in the spring, and winter annuals, which germinatein thefall.

Biennial weeds live more than one year but lessthan two years.
They grow from seed, which usually germinates in the spring.
The first year they store food, usually in short fleshy roots.
Usually the foliage is only a rosette of leaves. Next season the
plant usesthestored food and growsvigoroudly. It producesseed
in thesummer or fall and then dies.
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Concept: PEST MANAGEMENT - WEEDS

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE

Perennial weedsare plantsthat live morethan two years. Often
no seed is produced the first year; thereafter seeds can occur
every year for the life of the plant. Almost all perennial weeds
spread by seed. Many also spread by other plant parts such as
creeping stems, stolons, creeping roots, rhizomes (a root-like
under ground stem), under ground bulbsor abroken pieceof root.
Thereare shallow-rooted and deep-rooted perennials.

Weed | dentification

Weeds should be identified to determine the best weed control
methods. Advise the applicator to obtain assistance from weed
control specialists.

I dentifying L eaf Stages

Knowing how toidentify desirableplant (e.g., crop, turf) and weed
leaf stages is important because some herbicide labels refer to
weed and crop leaf stagesfor timing of application.

Often herbicides are only effective when desirable plants and
weeds ar e at certain stagesof growth. Theremight not beenough
leaf areafor efficacy if herbicidesareapplied tooearly; if applied
toolate, weed control may not beachieved or desirableplantscould

be damaged.

Weed sizes and leaf numbers change rapidly. Herbicides must
not be applied past thestagewhen they will beeffective. Avoid this
by regularly monitoring the growth of weeds and surrounding
plants. Advise the applicator to obtain assistance from weed
control specialiststo identify leaf stages.

INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES
Know that weeds should beidentified. Identify where to find assistance in weed
identification.

Appreciatewhy it isimportant to know how toidentify  Identify why it is important to recognize leaf
leaf stages of desirable plants and weeds. stages of desirable plantsand weeds.

19



Concept: PEST MANAGEMENT - WEEDS

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE

Weed M anagement M ethods

A combination of weed management methods can be used. Below
are some examples of pest management methods using weed
control examples.

Cultural control emphasizescompetition todiscour ageweedsand

includes:

- nurseor companion crops, a fast-growing crop planted along
with adower growing crop tocompetewith theweedsand can be
mowed when the dower crop isestablished;

- increasing theplant'sability to compete against weedsby using
goodcultural practices(e.g., optimum fertilizer rates, watering,
etc.)

Mechanical (Physical) control disruptsweedsand includes:
- cutting weedy tops prior to weed seed production;

- tillage and hand weeding;

- mowing, burning, other sanitation practices;

- using mulch to suppress seed ger mination.

Biological control includes:
- grazing afield prior to weeds going to seed;
- releasing pest-specificinsectsor other natural agents.

Adviseyour customer to obtain assistance on weed management
methods from an extension specialist.

Typesof Herbicides

Herbicides ar e classified accor ding to selectivity, mode of action,
timing of application and residual effectiveness.

Selectivity - Selective herbicides only kill or damage certain

INSTRUCTIONAL OBJECTIVES

Beableto apply weed management methods to a weed
situation.

Knowweed management methods.

Know theways herbicides ar e classified.

Know how to classify herbicides according to

plants; non-selective herbicides kill or damage all plantsin a selectivity.

treated area.
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LEARNING OUTCOMES

List the factors to consider when helping a
customer plan aweed control program.

L ist and describe examples of weed management
methods.

List theways herbicides may be classified.

Describe selectiveand non-selectiveher bicides.



Concept: PEST MANAGEMENT - WEEDS

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE

Mode of Action - Mode of Action explainshowtheherbicidekills
aplant.

Contact herbicides kill plant parts contacted by the herbicide.
There is little or no movement of the herbicide in the plant.
Contact herbicides are effective against annual weeds but they
only " burn off" thetops of perennial weeds.

Systemic herbicides enter the roots or above ground parts of
plants. These herbicides move or are trandocated in the plant.
Effects may not show for a week or more after treatment. Too
much herbicide on the leaves may kill the leaf cellstoo quickly
and prevent trandocation to the site of action in a plant.

Timing of Application. Herbicidesareapplied at different stages
of crop or weed growth.

Preplant. Theherbicide is applied to the soil before seeding or
transplanting. Preplant treatmentsar eusually incor porated into
thesoil. Thesearecalled preplant soil-incorporated treatments.

Pre-emergence. Theherbicideisapplied tothesoil after planting
but before the emergence of the specified crop or weed. Pre-
emer gencemay r efer totheger mination of either theweed or the
crop; check the pesticide label for instructions on specific
herbicides. Pre-emergence herbicides control weeds before or
soon after they emerge.

Post-emergence. Theherbicideisapplied after thespecified crop
o weed has emerged. The application may be soon after
emergence or up to a specific height or leaf number. Post-
emer gence herbicides control established weeds.

Residual effectiveness. Herbicides may remain effective after
application.

INSTRUCTIONAL OBJECTIVES

Under stand mode of action.

Understand what the terms preplant, pre-emergence,
and post-emer gence means.
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LEARNING OUTCOMES

Define and describe mode of action.

Define and describe preplant, pre-emergence
and post-emer gence herbicides.



Concept: PEST MANAGEMENT - WEEDS

General Objective: To understand pest management principlesrequired to carry out safe effective pest control.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Non-residual herbicides are quickly inactivated in the soil after  Know what theterms residual herbicide, non-residual  Define non-residual herbicide.
application and do not affect future crops. herbicide and soil sterilant mean.

Residual herbicides do not break down quickly and may control Defineresidual herbicide.
weedsfor several weeksto several years.

Sail sterilants are non-selective residual herbicides which are Define soil sterilant.
appliedto soil to prevent growth of plantsfor along period of time
(afew monthsto many years).
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Concept: PEST MANAGEMENT - PLANT GROWTH REGULATORS

General Objective: To understand the use of plant growth regulators.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Plant Growth Regulators

Plant Growth Regulatorsareused to change (speed up, stop, sow  Know why plant growth regulatorsare used. Describe why plant growth regulatorsareused.
down) the vegetative or reproductive growth of plants.
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Concept: PEST MANAGEMENT - INSECTS, MITES, SLUGSAND SNAILS(MOLLUSCS)

General Objective: To understand pest management principlesrequired to carry out safe and effective insect, mite and mollusc control.

COURSE OUTLINE

Insects are a group of animals that have three body sections: 1
pair of antennae, 3 setsof legsand an outer skeleton.

Mites are a group of animals that have two body sections, no
antennae, 4 pairsof legsand an outer skeleton.

Therearemany different insectsand mites. Only afew arepests
when they damage property, crops, food, feed, livestock; and when
they carry diseases affecting man or animals.

Insect and Mite L ife Cycles

Insects and mites change as they grow; they go through 3 or 4
different stages. The common stages are: egg, nymph, larva,
pupa, and adult.

Pest control isspecifictothestageof growth. Thebest control is
usually achieved duringtheearly stages(young, nymph, or larva).
Eggsand pupaarenot affected by most insecticidesand miticides.
For moreinformation on lifecycles, advisetheapplicator torefer
to extension specialists.

Insect and Mite M anagement M ethods

A combination of insect/mite management methods can be used.

Typesof I nsecticides and Miticides

I nsecticides and miticides ar e often classified accordingto their
selectivity, mode of action, and residual effectiveness.

Selectivity - Selective pesticides only control certain insects or
mites and generally do not harm non target organisms. Non-
selective pesticides may control all insects or mitesor both in a
treatment area.

INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Know the general description of aninsect and amite.  Describewhat an insect is.
Describewhat a miteis.
Know which insects or mites are pests in your Identifytheinsectsand miteswhich arepestsin

province. your province.

Know the stages of growth that insects and mitesgo List and describe the stages that different
through. insects and mites may go through.

Know the stages of growth during which the best Identify when the best control is usually
control isusually achieved. achieved in thelifecycle.

Knowhowtoclassify pesticidesaccor dingtoselectivity.  Describe selective and non-selective pesticides.
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Concept: PEST MANAGEMENT - INSECTS, MITES, SLUGSAND SNAILS(MOLLUSCS)

General Objective: To understand pest management principlesrequired to carry out safe and effective insect, mite and mollusc control.

COURSE OUTLINE

Mode of Action - Mode of Action explains how the pegticide
controlsthe pest.

Contact pesticides must come in contact with the pest to be
effective. They can beapplied to the pest or to the surfaces pest
touch. Some contact insecticides have a residual effect and can
kill the pest for sometime after application.

Systemic pesticides enter plants or animalsand flowin thesap or
blood. Pests which suck the sap or blood are killed by the
pesticidein it. Some pesticidesareboth systemic and contact.

Stomach poisons must be swallowed by the pests to be effective.
They are usually applied to the pests food and taken in with the
food. Sometimes stomach poisons are mixed with food to form a
poisonous bait.

Suffocating pesticides (oils or soaps) clog the breathing system
and can also affect egg survival.

Fumigants are pesticidesthat work in agaseousform. Thepests
breathe the poisonous fumes. Fumigants are often used to Kill
pestsin enclosed spacesor in soil.

Growth regulators act like the insect's own growth hormones.
They disrupt the normal development of the insect and it dies
beforeit becomesan adult or beforeit can reproduce.

Silicadustsor gels areinert powdersthat Kill crawling pestsby
abrading their bodies. Thiscausesthem todrop and die. Contact
insecticides are sometimes mixed with these powders.

Attractants arepesticidesthat may attract femaleinsectsfor egg
laying or attract maleinsectsto artificial femaletraps.

INSTRUCTIONAL OBJECTIVES

Know how contact pesticideswork.

Know how systemic pesticideswork.

Know how stomach pesticideswork.

Know how suffocating pesticideswork.

Knowhow fumigantswork.

Know how growth regulatorswork.

Know how silica dustsand gelswork.

K now how attractantswork.
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LEARNING OUTCOMES

Explain how contact insecticideswork.

Describe how systemic insecticides work.

Describe how stomach poisonswork.

Describe how suffocating insecticides work.

Describe how fumigantswork. Statewhether an
insecticide can work in morethan oneway (e.g.,
contact and fumigant action).

Describehow insecticide growth regulators
work.

Describe how silica dustsand gelswork.

Describe how attractantswork.



Concept: PEST MANAGEMENT - INSECTS, MITES, SLUGSAND SNAILS(MOLLUSCS)

General Objective: To understand pest management principlesrequired to carry out safe and effective insect, mite and mollusc control.

COURSE OUTLINE

Repellents are pesticides that repel insects and will therefore
keep them away from their hosts. They are used against
mosquitoesand other biting flies.

Sticky pastes are placed on trapsthat attract pests. Attractants
or coloursareusedtoattract theinsectstothetrap. Oncetrapped
the pest will not cause damage. Sticky pastes are also used as
barriers to restrict the movement of crawling pests or to
determineinsect populations.

Microbial insecticides, i.e., Bacillus thuringiensis, contain
microbes (tiny organisms). After they are eaten, the microbe or
apoison themicrobeproduceskillstheinsects. They aresprayed
on plantsand are only poisonousto certain insects.

Residual Effectiveness - some pesticides have a short residual
period of effectiveness of one or two days, and other have along
residual period of effectiveness of several weeks or more.
Residual insecticidescontr ol theinsects/mitesfor alonger period
of time.

Slugs and Snails (molluscs)

Slugs and snails are soft bodied animals. They reproduce by
laying eggs.

They are pests when they damage plants, feed or food; and when
they carry diseases affecting man or animals.

Molluscicides are used to kill slugs and snails. They are both
attractive andpoisonoustothepests. Thepest isfirst attracted to
the molluscicide by odour and then dies after eating the toxic
substances. Molluscicides must not be accessible to children,
pets, birds, or animalsasthey are quitetoxic.

INSTRUCTIONAL OBJECTIVES

Know how repelentswork.

Know how sticky pasteswork.

Know how microbial insecticideswork.

Know what residual effectivenessrefersto.

Know about dugs and snails.

Know when slugs and snails are pests.

Under stand how molluscicideswork and their danger
to others.
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LEARNING OUTCOMES

Describe how repellentswork.

Describe how stick pasteswork.

Describe how microbial insecticideswork.

Describeresidual effectiveness.

Describe how slugs and snails multiply.

I dentify when slugs and snails are pests.

Describe how to control slugs and snails.
I dentify the danger to nontar gets.



Concept: PEST MANAGEMENT - DISEASES

General Objective: To understand pest management principlesrequired to carry out safe and effective disease contral.

COURSE OUTLINE

Diseasesymptomsar ecaused by environmental stress, herbicide
damage, insect damage, and/or microor ganism infections (e.g.,
fungi,bacteria, virus, etc.). Itisimportant tocorrectlyidentify the
cause of the symptoms so that an effective treatment can be
chosen.

Causes

Environmental stress. Unfavourable environmental conditions,
which stress plants and cause abnormal growth or disease-like
symptoms, include extremes of light, temperature, water or
nutrients and toxic chemicals (e.g., air pollutants). Plants
weakened by environmental stressaremorelikely tobeinfested
by pests. Recognizing and relieving the stresswill help prevent
infectious diseases.

Herbicidedamagesusually occur over largear eas(treated ar eas),
injuring and/or killing wanted and unwanted vegetation.

I nsect damages ar e isolated ar eas damaged by insects eating, or
sucking, causing undesir able changes.

Pest infection. Micro organisms can causediseases. Pest micro
organisms includefungi, bacteria, virusesand nematodes. These
organismsare usually too small to see. Identification isusually
based on visual symptomsor on pest identification.

Micro organisms are pests when they damage desir able plants.

Fungi are the largest group of organisms that cause plant
diseases. They are organismswhich feed on living or decaying
tissue. Thisgroup includes moulds, mushrooms, and rusts.

INSTRUCTIONAL OBJECTIVES

Know what can cause disease symptoms.

Appreciatewhy it isimportant to correctly identify the
cause of disease symptoms.

Know that environmental conditionscan stress plants
and cause abnormal growth or disease-likesymptoms.

Know the different characteristics between herbicide
and insect damage.

Know the pest organismswhich can cause diseases.

Know when micro organismsare pests.

Know about fungi that cause plant diseases.
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LEARNING OUTCOMES

List themajor causes of disease symptoms.
Describe why it is important to correctly

identify the cause of disease or disease-like
symptoms.

List the environmental conditions that could
stress plants and cause abnormal growth or
disease-like symptoms.

Describe the differ ence between herbicide and
insect damages.

List the types of organisms that can cause
diseases.

Describe when micro organismsar e pests.

Describewhat afungusis.

List organismsthat are considered fungi.



Concept: PEST MANAGEMENT - DISEASES

General Objective: To understand pest management principlesrequired to carry out safe and effective disease contral.

COURSE OUTLINE

M ost fungi reproduceby tiny spores. Thesporesar er eleased into
the environment and are usually moved by wind or water. Some
may land on ahost plant. If environmental conditionsaregood, the
fungus sporesgerminate. When spor esger minate, they usually
produce threadlike filaments which can infect the host, absorb
nutrients, and give off toxins that cause disease symptoms.
Movement of infected plants, plant parts and soil may spread
fungus.

Thefungusismost vulner abletofungicidesbetween germination
and infection. Infection begins when the fungusis able to enter
the plant tissues. When the plant responds to infection by
growing abnormally it is said to bediseased. Insidetheplant the
fungusisprotected and difficult tocontrol. A systemicfungicide
may control the disease if applied before the infection is too
severe. Somefungi (e.g., rusts) need 2 different hoststo survive
and reproduce.

Some symptoms that may be caused by fungi include cankers,
dieback, galls, leaf spots, rots, rustsand wilts.

Bacteria cause some major plant diseases. Bacteria are one
celled organismsthat can only be seen with a microscope. They
usually enter aplant through natural openingsor wounds. Under
favourable conditions, bacteriareproducevery quickly, usingthe
plant asa sour ce of food.

Bacteriaarespread by wind and rain, ground or surfacewater, or
by contact with contaminated animalsor equipment.

Some blights, gallsand rots are caused by bacteria.

Viruses are extremely small. They cannot be seen with an
ordinary microscope. Viruses cause diseases that often reduce
plant vigour and crop yields.

INSTRUCTIONAL OBJECTIVES

Know about bacteria.

K now about viruses.
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LEARNING OUTCOMES

Describe howfungi repr oduceand causedisease
symptoms.

List symptoms of a disease that could be caused
by afungus.

Describe what bacteriais.

List ways bacteria could be spread.

List symptoms that could be caused by bacteria.

Describewhat avirusis.



Concept: PEST MANAGEMENT - DISEASES

General Objective: To understand pest management principlesrequired to carry out safe and effective disease contral.

COURSE OUTLINE

Virusesreproduceonly whenthey areinlivingcells. Virusescan
be spread by mechanical means (e.g., during pruning or
harvesting), in propagation material (seeds, tuber sand other plant
parts) or by vectors (insects, mites, nematodes, fungi).

M osaics,ringspot and leaf roll ar eexamplesof diseasescaused by
Viruses.

No pesticides are available to control viruses directly. However,
some pesticides may be used to control virusvectors.

Nematodes ar esmall wor m-likeor ganismsthat may feed on plant
roots, stems, and leaves. They can affect the movement of water
and nutrientsin a plant and they create wounds which may allow
fungi or bacteriato enter.

Nematodes multiply by producing eggs.

Nematodes spread by movement of infected plants, animals, and
seeds; and contaminated soil and water .

Some symptoms that can be caused by nematodes are wilting,
stunting, lack of vigour, and growth deformities.

Disease M anagement M ethods

Three conditions must be present for a pathogenic disease to

develop. They are

1. adisease-causing organism (pathogen);

2. ahost susceptibleto the disease;

3. an environment favourable to the disease organism and/or
unfavourableto the host.

INSTRUCTIONAL OBJECTIVES

K now about nematodes.

Know the three conditions necessary for a disease to

deveop.
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LEARNING OUTCOMES

List waysviruses can be spread.

List types of diseases caused by viruses.
Identify whether pesticides can be used to

control viruses.

Describe what nematodes are.

Describe how nematodes reproduce.

Describe how nematodes spread.

L ist symptomsthat may becaused by nematodes.

Listthethreeconditionsnecessary for adisease
todeveop.



Concept: PEST MANAGEMENT - DISEASES

General Objective: To understand pest management principlesrequired to carry out safe and effective disease contral.

COURSE OUTLINE

Taking away or changing any one of these three conditions will
control the disease. For example, a disease problem can be
prevented by keeping the organismout of an area, using strains
of plantsthat areresistant to, or arenot affected by the disease,
reducing the population of disease causing organisms, or by
manipulating the environment to favour the host but not the
pathogen.

Chemical control of disease-causing organisms can involve the
use of fungicides, bactericides and nematicides. For more
information, refer your customersto extension specialists.

Typesof Fungicides

Fungicides ar e often described accor dingto how they work (mode
of action).

Protectant fungicides provide a protective film of fungicide on or
around the host to prevent fungus spores from germinating.
Protectant fungicides must be used before the fungi reach the
infectious stage. After the plant is infected the fungicide
normally will not kill the fungi inside the plant but it can protect
the plant from more infection. New plant growth, which appears
after treatment, is not protected. Therefore reapplication is
required. Protection can beapplied toseeds, foliage, flower s, fruit
or toroots.

Eradicant fungicides kill fungus organisms that have already
infected theplant, but havenot becomewell established within the
plant. Eradicant fungicideshavelimited valuefor fungi which are
well established within plants.

INSTRUCTIONAL OBJECTIVES

Under stand how diseases can be controlled.

Know how fungicideswork.
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LEARNING OUTCOMES

Describe how diseases can be controlled.

Describe how protectant fungicideswork.

Describe how eradicant fungicideswork.



Concept: PEST MANAGEMENT - DISEASES

General Objective: To understand pest management principlesrequired to carry out safe and effective disease contral.

COURSE OUTLINE

Systemicfungicides areabsor bed by plantsand movewithin them.
They may act aspr otectants, eradicants, or both. Onceinsidethe
plant, systemics moveto new areas of plant growth.

Bactericides

Bactericidesare chemicalsthat are toxic to bacteria. They kill
bacteria on contact and must be used befor e the bacteriainfect a
plant.

Nematicides

Nematicides move through the soil asa gasor in soil water and
depend on the presence of spaces between the soil particles for
their movement. A few nematicides are applied as liquid or
granular formulationsand are not fumigants,e.g., oxamyl. They
may act by direct contact with nematodes or systemically so that
nematodes feeding on or in the plant acquire a lethal dose.

Fumigants

Fumigants arechemicals, in thegaseousstate, that movethrough
theair spaces between soil particlesin sufficient quantitiestobe
lethal to a pest organism.

INSTRUCTIONAL OBJECTIVES

Know how bactericideswork.

Know what pesticides are used for nematode control
and how they work.

Know what afumigant is.
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LEARNING OUTCOMES

Describe how systemic fungicideswork.

Describe how bactericideswork.

Describe nematicides and how they work.

Define a fumigant and describe how it works.



Concept: PEST MANAGEMENT - VERTEBRATE PESTS

General Objective: To understand pest management principlesrequired to carry out the safe and effective control of vertebrate pests.

COURSE OUTLINE

Vertebrate pestsinclude:

- birds;

- rodents;

- rabbits;

- regional pests such asbats, wolves, raccoons, skunks, moose,
etc.

Vertebrates are pests when they damage property, crops, feed,
food or livestock; and when they carry diseases affecting man or
animalsor birds.

Pest Behaviour & Biology

Advise your customers that they must know vertebrate pest
behaviour and biology becauseit isimportant in determining the
most effective control methods, the best time to implement the
control and thebest location for control (e.g., traps, repellentsor

poisoned baits). For more information, refer your customersto
extension specialists.

Vertebrate Pest Management M ethods

INSTRUCTIONAL OBJECTIVES

Know potential vertebrate pests.

Know when vertebratesare pests.

Understand why it is important to know about the
behaviour and biology of vertebrate pests.
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LEARNING OUTCOMES

List potential vertebrate pests.

Describe when vertebrates are pests.

Describe thebehaviour and biology of vertebrate
pests.



Concept: PEST MANAGEMENT - VERTEBRATE PESTS

General Objective: To understand pest management principlesrequired to carry out the safe and effective control of vertebrate pests.

COURSE OUTLINE

Vertebrate pests may be managed/controlled by:

- excluding them from a feeding or breeding location;

- destroying or changing their habitat;

- encouraging natural predators;

- frightening away;

- repelling them;

- shooting them;

- trapping them;

- poisoning them with pesticides (e.g., avicides, rodenticides);
- preventing pest reproduction with chemosterilants.

L egal Status of Control Methods

Legidation for the protection of wildlife may prevent the
destruction of somepestsor may requirespecial per mitsfor their
control. Shooting, trapping and pesticides may be limited to

specified times of the year or specified locations.

Check with provincial authorities about laws that could affect

vertebrate control programs.

Pesticides Used for Vertebrate Control

Chemosterilants reduce bird populations by inhibiting

reproduction.

INSTRUCTIONAL OBJECTIVES

Know methods of managing or controlling vertebrate

pests.

Know how laws may affect the control of vertebrate

pests.

Know who to ask regarding laws which may affect
control programsfor vertebrate pests.

Know thetypes of vertebrate control productsand how

they work.
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LEARNING OUTCOMES

List methods of managing or controlling
vertebrate pests.

Identify the laws that affect the control of
vertebrate pests.

I dentify who could tell you about laws that may
affect proposed vertebrate control programs.

List and describe thetypesof vertebratecontrol
products.



Concept: PEST MANAGEMENT - VERTEBRATE PESTS

General Objective: To understand pest management principlesrequired to carry out the safe and effective control of vertebrate pests.

COURSE OUTLINE

Birdrepellents may benon-poisonousor poisonoustobirds. Non-
poisonous repellents are put on exterior ledges, windowsills,
beams and placeswher ebirdsarenot wanted. They aresticky and
irritating to birds and therefore repel birds. Noise making
devices, visual devices and glue-paste materials also act as
repellents. Poisonous repellents, when eaten by birds, makethe
birds act strangely. The birds strange behaviour repels other
birds.

Acuterodenticides killsrodents after one feeding.

Anticoagulant rodenticides cause internal or external bleeding
after they are eaten. They can be single-dose rodenticides and
need onefeeding or multiple-doserodenticides and need several
feedings over several days. Death occurs from external or
internal bleeding. Catsand dogs are susceptible.

Fumigants ar e poisonous gasesthat kill rodents. They areused
to kill burrowing rodents, gophers, and ground squirrels.

Pisicides are used to kill fish in bodies of water.

Animal repellents areused tokeep animal pestsaway from plants,
buildingsor other treated areas.

INSTRUCTIONAL OBJECTIVES

LEARNING OUTCOMES
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Concept: EMERGENCY RESPONSE

General Objective: To know how to safely and effectively respond to pesticide emer gencies.

COURSE OUTLINE

Emergency Response Plan

Be prepared to deal with an emergency by having an emergency
response plan. An emergency response plan will:

- prevent an emergency from becoming a major disaster;

- protect the community;

- protect the business,

- protect the employees;

- reduceyour liability for damages;

- keep environmental damageto a minimum;

- build confidence with neighbours.

An emergency response plan is a very important business
document.

Include procedures for all types of emergencies. Kinds of
emer genciesinclude:

- fires;

- explosions;

- gasand odour release;

- spills;

- seriousinjury;

- natural disasters(lightning, tornado);

- threats (phonecalls);

- transport accidents (highway and rail).

Preparing the Emergency Response Plan

Assign emergency co-ordinators. Give one person overall
responsibility. Assign co-ordinators (available 24 hours) for
specific duties, i.e,, communications, site security, first aid, fire
fighting, environmental control, plant operations. List alternates
if a co-ordinator isnot available.

INSTRUCTIONAL OBJECTIVES

Appreciate what an emergency response plan can do
for abusiness.

Know the different kinds of emergencies that could
occur.

Knowtoassign aper son responsiblefor theemer gency
response plan and to assign emergency co-ordinators
for specific duties.
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LEARNING OUTCOMES

I dentify the pur pose of an emer gency response
plan.

List thekinds of emergenciesthat could occur.

List the duties of emergency response co-
ordinators.



Concept: EMERGENCY RESPONSE

General Objective: To know how to safely and effectively respond to pesticide emer gencies.

COURSE OUTLINE INSTRUCTIONAL OBJECTIVES LEARNING OUTCOMES

Makealist of thelocal peopletocall in caseof an emergency,i.e, Know to preparean emergency responsecalling list.  List the local authorities who would need to be
employees on site, manager, supervisors, firedepartment, police called when an emer gency happens.
department, provincial authorities, neighbours, media, lawyer,

insurance agency, other citizens. Keep arecord of thecall time,

the name of the per son reached, and what was said.

Make a list of emergency helpers from the community. Knowtoincludealist of emergency helpersfrom the List thecommunity helpersthat might beon an
Neighbouring businessesmay beabletosupply dikingmaterials, community in the emergency response plan. emer gency response calling list.

heavy equipment, etc. Get a contact nameand list the equipment

they have available, 24 hoursa day.

Mapthewar ehouseand thesurroundingarea. Includebuildings, Knowto include a map of the business facility in the List thedetailsthat shouldbeincluded on amap
docks, containments, waterways, sewer s, drains, fencing, access  emergency response plan. prepared for the emergency response plan.
routes, main shutoff for public utilities, etc.

Keepan accuraterecord of inventory. Includeproduct name, PCP  Knowtokeep an accuraterecord of pesticideinventory.  List theinformation that should be included on
Act registration numbers, volume stored, and location. Keep theinventory record.

product labelsand M SDSs available for emer gency infor mation.

Mark productshavingahigh hazard. Keeptheinventory separate

from the storage area so that it is accessible during the

emer gency.

Have all the emergency equipment needed readily available and Know to have all the emergency equipment needed List the emergency equipment that should be
keep it in working condition, i.e, fire extinguishers, protective  readily available and keep it in working condition. kept on hand in case of an emer gency.
clothing and equipment, decontamination equipment.

Outlinethe emergency proceduresin the step by step order that  Know to outline the procedures, train employeesand Describe how emer gency procedur es should be
they need tobedone. Namethe person responsiblefor eachtask.  practice the emergency response plan. outlined.
Train employeesand practicethe plan.

File theplan with theemployeesresponsiblefor theplanandlocal  Know with whom to file the plan and know to keep it I dentifywithwhomtheemer gency responseplan
authorities. Update the plan, review it at least once a year, and  updated. should befiled. Identify how often it should be
keep employeesinformed of any changes. updated.

36



