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Agricultural Pests Act 

What is it? 
What responsibilities do I have? 
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What is the Agricultural Pests Act? 

Act 
Definitions, Responsibilities, Rights 

Regulation 
“Operational Guidelines” 

Presenter
Presentation Notes
Provincial StatuteAlberta Agriculture and Rural DevelopmentPest Surveillance Branch – David FeindelRegulatory Services Division – Lyle MarianchukEnabling legislationEnforcement delegated to municipalitiesProvides legal authority to manage pests that impact agricultural productionEnabling legislationProvides legal authority to deal with native and introduced pests that affect agricultural productionProvincial StatuteUnder authority of Alberta Agriculture and Rural DevelopmentEnforcement is delegated to municipal local authorityAgricultural fieldman is appointed as an inspector under this Act by virtue of his positionResponsible to enforce the ActIntent of legislationMeans to enforce pest controlPart of a pest control programStep of last resortTo achieve pest control NOT to impose punishment or set an exampleSplit into two main categoriesCrop pestsDiseasesinsectsLivestock pestsVertebrate pests of livestock mostlySome diseasesSame purpose as the WCA for pests:Purpose:To protect agricultural production from the establishment of native and introduced pestsTo prevent the spread of pests



Purpose of the Act 
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Photo courtesy of Flickr 

• To protect agricultural production from the 
establishment of native and introduced pests 

• To prevent the spread of pests 

Presenter
Presentation Notes
Purpose:To protect agricultural production from the establishment of native and introduced pestsTo prevent the spread of pests



Agricultural Pests Act protects… 
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Presenter
Presentation Notes
Agricultural Pests Act is designed to protect:LandLivestockProperty



Declaration of Pest or Nuisance 
Pests 
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Presenter
Presentation Notes
Act Section 2:  Declaration of Pest or NuisanceMinister has the ability to declare any animal, bird, insect, plant or disease that is destroying or harming or likely to destroy or harm land, livestock or property a pest or a nuisanceExcept for: any animal or bird defined under the Wildlife Act as big game, a bird of prey, a game bird or endangered animal or a diversified livestock animal under the Livestock Industry Diversification Act that is a cervid as a pest or nuisanceList of species and their designation as a pest or nuisance is found under the Pest and Nuisance Control Regulation Sections 2 (Pests) and 3 (Nuisances)There are 26 declared pests in AlbertaCanola diseases:  blackleg of canola, clubrootOther diseases:  bacterial ring rot, dutch elm disease, dwarf bunt, fireblight, flag smut of cereals, head smut of corn, karnal bunt, potato wart, white rot of onions, rabies, fusarium head blight, chalkbroodInsects & other organisms:  Columbia River root knot nematode, native elm bark beetle, European elm bark beetle, golden nematode, grasshopper, stem and bulb nematode, warble fly, gypsy moth, Africanized bee, lesser grain borerVertebrates:  wild boar at large, rats (Norway species)

http://www.canolacouncil.org/clubroot/images/figures/Figure_5_lg.jpg


Declaration of Pest or Nuisance 
Nuisances 
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Presenter
Presentation Notes
There are currently 16 species designated as nuisancesNuisances are primarily vertebrate and bird species:Vertebrates include:  coyote, skunk, Richardson’s ground squirrel, Franklin’s ground squirrel, thirteen lined ground squirrel, Columbian ground squirrel, Northern pocket gopher, deer mouse, meadow vole, house mouse, bushy tailed wood ratBirds include:  English sparrow, Rock dove, European starling, Magpie

http://images.google.ca/imgres?imgurl=http://student.biology.arizona.edu/honors2007/group17/House_mouse.jpg&imgrefurl=http://student.biology.arizona.edu/honors2007/group17/home17.html&usg=__AMRw8YkeOr1s-B61mRDuWRBm1gQ=&h=208&w=300&sz=10&hl=en&start=5&um=1&itbs=1&tbnid=XHqsR484VWMrZM:&tbnh=80&tbnw=116&prev=/images?q=house+mouse&um=1&hl=en&rlz=1T4ADBF_enCA295CA295&tbs=isch:1
http://images.google.ca/imgres?imgurl=http://animaldiversity.ummz.umich.edu/site/resources/phil_myers/classic/microtus1.jpg/medium.jpg&imgrefurl=http://animaldiversity.ummz.umich.edu/site/resources/phil_myers/classic/microtus1.jpg/view.html&usg=__HjRqFheu-oLg77lcTIzIeC9kiZ8=&h=240&w=454&sz=54&hl=en&start=17&um=1&itbs=1&tbnid=ege-J5l_H-VDuM:&tbnh=68&tbnw=128&prev=/images?q=meadow+vole&um=1&hl=en&rlz=1T4ADBF_enCA295CA295&tbs=isch:1
http://images.google.ca/imgres?imgurl=http://i189.photobucket.com/albums/z128/BlakeLewisLover5/Future Tattoos/magpie-3.jpg&imgrefurl=http://s189.photobucket.com/albums/z128/BlakeLewisLover5/Future Tattoos/?action=view&current=magpie-3.jpg&newest=1&usg=__SCdPdtAmOovzA87O5gBGm_aXFkY=&h=388&w=500&sz=58&hl=en&start=2&um=1&itbs=1&tbnid=uibMiIDR7e8akM:&tbnh=101&tbnw=130&prev=/images?q=magpie&um=1&hl=en&rlz=1T4ADBF_enCA295CA295&tbs=isch:1
http://images.google.ca/imgres?imgurl=http://www.museum.state.il.us/exhibits/symbols/images/13squirrel.jpg&imgrefurl=http://www.museum.state.il.us/exhibits/symbols/animal4.html&usg=__KZDhF7MRmedI_EzpQQ6sJgZpVRs=&h=262&w=400&sz=33&hl=en&start=4&um=1&itbs=1&tbnid=RVcDoaZ664UKCM:&tbnh=81&tbnw=124&prev=/images?q=thirteen+lined+ground+squirrel&um=1&hl=en&rlz=1T4ADBF_enCA295CA295&tbs=isch:1
http://images.google.ca/imgres?imgurl=http://www.songbirdgarden.com/store/prodimages/EuropeanStarling-1.jpg&imgrefurl=http://www.songbirdgarden.com/store/info/infoview.asp?documentid=184&usg=__f0vHNIPHsNEUenYz247YVQebLyI=&h=519&w=435&sz=35&hl=en&start=18&um=1&itbs=1&tbnid=0oxC9A2Pb8_zOM:&tbnh=131&tbnw=110&prev=/images?q=european+starling&um=1&hl=en&rlz=1T4ADBF_enCA295CA295&tbs=isch:1
http://images.google.ca/imgres?imgurl=http://www.birding.in/images/Birds/rock_pigeon.jpg&imgrefurl=http://www.birding.in/birds/Columbiformes/Columbidae/rock_pigeon.htm&usg=__XjOu223x5y0ExGst7AXzgh5yV6E=&h=427&w=614&sz=125&hl=en&start=1&um=1&itbs=1&tbnid=7jyn3CSKnJTw_M:&tbnh=95&tbnw=136&prev=/images?q=columba+livia&um=1&hl=en&rlz=1T4ADBF_enCA295CA295&tbs=isch:1


Everyone has a duty to… 
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Photo credit:  Kelly Turkington 

Pest 
SHALL prevent establishment of, 

control or destroy 

Nuisance 
MAY prevent establishment of, 

control or destroy 

Presenter
Presentation Notes
Individual duties also include:Section 22:  ProhibitionsCannot obstruct an inspector from carrying out his dutiesPropagate a pestIndividual must also comply with any directions that are given to them under a notice



Other Duties:  Individual 
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• Allow inspectors to do 
their duty 
– i.e. inspections 

• Comply with notices 
given 
– Subject to appeal process 

• Use pest free material 
for propagation 
 

https://www.farmcreditbank.com/images/landscapes/canola_field.jpg 

Presenter
Presentation Notes
NuisanceMay prevent the establishment of, control or destroy a nuisance on land the owner owns or occupier occupiesPestsShallPrevent establishment of pests on or in the land, property or livestockControl or destroy all pests on or in the land, property or livestockDestroy any crop, vegetation or other matter that contributes or may contribute to the maintenance or spread of a pest on or in the land, property or livestockHave to do fulfill obligations while also complying with the Wildlife Act and Environment Protection and Enhancement ActNoticesRequired to complySubject to right of appealHave to pay expenses for any work carried out to landAmount can be placed on the tax roll and collected as taxesTransactions, etc., in pests and infested matterShall not:  import, purchase, sell or otherwise dispose of, transport, distribute or plant an infestable item that is infested or any pestCan get approval from a provincial inspectorLocal inspector can give permission if item is kept within Alberta

https://www.farmcreditbank.com/images/landscapes/canola_field.jpg


Other Duties:  Local Authority 
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Appoint 
Inspectors 

Set policy & procedure 
Bylaws 

Establish appeal committees 
Handle appeals 

Inspection 
Enforcement 

Presenter
Presentation Notes
Municipal responsibilitiesShall take active measures to prevent establishment of or control/destroy pests in the municipalityBylawsDesignate landowner as the occupant of land between owned property and the center of the roadMeans that landowner is responsible for controlling pests to center of the roadAppoint inspectorsAg fieldmen are appointed as inspectors by virtue of their positionsMunicipality has to supply identification to inspectorsHave to appoint sufficient inspectorsMay be appointed jointly between municipalitiesMinister can appoint inspectors for a municipality if:Local authority did not appoint inspectorsAct not being properly enforcedRecoverable expense if Minister has to appoint inspector for that municipalityAppeal committeesAppointed yearlyHear and determine appeals5 days to hear and determine the appealConfirm, rescind or vary notice



Clubroot Biology 

History 
Growing Conditions 

Life Cycle 
Pathotypes 
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Clubroot in Canadian Canola 
• Historically a 

problem in 
cruciferous 
vegetables in 
eastern Canada and 
BC 
 

• On the Prairies, 
clubroot of canola 
first found in 2003 
(Edmonton region) 
 

• Cause for concern 
– >98% of harvested 

ha of Canadian 
canola are grown 
on the Prairies 

Source:  Stephen Strelkov, U of A 



What is Clubroot? 
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Photo Credit:  Kelly Turkington 

Presenter
Presentation Notes
Soil borne pathogenCauses root deformations/swellingsInfects Brassica vegetable cropsBroccoli, cabbage, radish, rutabaga and Brassica weeds such as shepherd’s purse, stinkweed and wild mustardMicroscopic soil borne organism called Plasmodiophora brassicaeIdentified as a protist type of organismProtist = an organism with plant, animal and fungal characteristics – part of what makes it difficult to manageObligate parasite = pathogen can’t grow and multiply without a living host
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What conditions are ideal for 
clubroot development? 

Warm Soil 
20-24 Celsius 

Wet Soil 

Acidic Soils 
pH < 7.2 



Clubroot Disease Lifecycle 
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Source:  Ohio State University 

Presenter
Presentation Notes
Plasmodiophora brassicaeProtist = organism with plant, animal and fungal characteristicsObligate parasite = needs a living host to grow and multiplyOverwinters as a resting sporePlant root secrete an exudate that stimulates the spores to germinateSpores form another type of spore called a zoosphore that swim in soil water until they come in contact with the root hairs of a host plantZoospores seek out potential host plants instead of relying on random distribution methods like wind or rainShort lived phaseZoospores initially infect roothairs of host plant and forms an amoeba like cellCell multiplies and joins with others to form a plasmodium (naked mass of protoplasm with many nuclei)Plasmodium divides to form secondary zoospores that are released into the soilSecond generation zoospores re-infect the roots of the initial host or nearby by plants and are able to invade the interior or cortex of the plantOnce in the cortex, the cells multiply to form a secondary plasmodiumPlant hormones are altered as the plasmodium develops causing the cortical cells to swellClusters of these cells are what form the clubs or galls that are seen on the roots of the plantsAfter secondary plasmodia mature, they divide into many resting sporesGalls rapidly decay in the soil releasing millions of long lived spores into the soilSpores can survive up to 20 years but have a half life of approximately 4 yearsHalf life means that approximately half of the resting spores will no longer be viable if there is no additional opportunity for the clubroot to go through its’ lifecycle



Progression of how galls may 
look… 
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Initial Infection Small Galls Expand Moderate Infection 

“Woody” Appearance “Peaty” Appearance 
Decayed galls 
Whitish Stem 

Source:  Canola 
Council of 
Canada 
Clubroot.ca 



Clubroot Spores 
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Photo Credit:  J.P. Tewari 

Up to 1 billion spores in  
1 gram of soil 

Spores can survive up to 
20 years 

Presenter
Presentation Notes
This is a scanning electron microscope picture taken of a clubroot infested canola plantThis pictures shows how many spores can develop within each cell of the canola plants



Studies showed a fairly diverse 
pathotype composition in Canada 

Province 
Pathotype(s) 

Reference(s) 
Populations Single-spore isolates 

Alberta 3, 5, 2 3, 8, 2, 6 
Strelkov et al., 2006; Strelkov 
et al., 2007b; Xue et al., 2008; 
Cao et al., 2009 

British Columbia 6 6 
 Strelkov et al., 2006; 
Williams, 1966;  Xue et al., 
2008  

Manitoba 5 -- Cao et al., 2009 

Nova Scotia 3, 1, 2 -- Hildebrand & Delbridge, 1995 

Ontario 6 3, 5, 8 
Reyes et al., 1974; Strelkov et 
al., 2006; Xue et al., 2008; Cao 
et al., 2009 

Quebec 2, 5 -- Williams, 1966; Cao et al., 
2009 

Saskatchewan 3 -- S.E. Strelkov, unpublished 
data 

Pathotype designations on system of Williams (1966) 

Presenter
Presentation Notes
There are several different types of races or strains of clubrootResearch work done to date in Alberta has identified four races or strains of clubroot that are predominantThere are many other strains of clubroot that may be present in the soil that have not been identified to dateType 3 is generally the predominant strain in central Alberta while type 5 has been more predominant in southern Alberta



Pathotype 3 is Predominant in 
Alberta 

Pathotype 3 
(90%) 

Pathotype 5 
(3%) 

Pathotype 2 
(7%) 

Pathotype 3 
(72%) 

Pathotype 6 
(7%) 

Pathotype 8 
(14%) 

Pathotype 2 
(7%) 

Field Populations Single-Spore Isolates 

Pathotype 3 (Williams) ≈ ECD 16/15/12 ≈ P2 (Somé et al.) 

Howard et al. 2010 



Current Situation 
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Clubroot 
Infestations 
2003-2014 

• 31 municipalities 
• 1,868 fields total 
 

Canada 
• Few cases identified in 

Manitoba and 
Saskatchewan 
 

United States 
• First cases identified in 

North Dakota 

Presenter
Presentation Notes
Clubroot continues to spread at a rapid pace for a soilborne pathogenAnnual clubroot survey continue to find new municipalities with clubroot infestationIn 2014 new municipalities reporting clubroot infestations were:Smoky LakeClearwaterTwo HillsSt. PaulTwo HillsFields have also been identified in North Dakota recently



Pathotype “5x” 
Breakdown in Resistance Already? 
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Photo courtesy of Flickr 

Presenter
Presentation Notes
Genetically resistant cultivars first became available in 2009-2010These cultivars had excellent resistance to the most commonly found pathotypes in Alberta and quickly became one of the most important clubroot management toolsGrowers started to use the resistant cultivars in short rotations in heavily infested regions, despite warnings from the researchers and agronomists2013 six fields were identified with higher clubroot severities than expected for resistant cultivarsSamples were collected from these fields and evaluated in the greenhouseSamples from one field caused severe symptoms on the clubroot resistant variety that was planted in that field, further testing was done to determine if other clubroot resistant varieties would be affectedAll clubroot resistant varieties were tested against this new strainAll varieties were susceptibleDisease severity index was up to 90% in most situations



‘Pathotype 5x’ 

Host variety Pathotype 

3 5 5x 
Jersey Queen (cabbage) + - - 
Badger Shipper (cabbage) - - - 
Laurentian (rutabaga) + - - 
Wilhemsburger 
(rutabaga) 

- - - 
Canadian ‘clubroot 
resistant’ canola 

- - + 

Pathotype designations as defined on system of Williams (1966) 



Pathogen 
Adaptation to 
Host Genotypes 

LeBoldus et al. 2012 

Greenhouse studies 
showed that 
repeated exposure 
to a resistance 
source led to loss in 
effectiveness of that 
resistance 
 
Highlighted the need 
for  proper 
resistance 
stewardship! CV-

R 
CV-
S 

BL 



Pathotype Shift:  Year 1 

Pathotype 
3      

Pathotype 
5    

Pathotype 
"5x"  



Pathotype Shift:  Year 2 

Pathotype 3    

Pathotype 5    

Pathotype "5x"    



Pathotype Shift: Year 3 

Pathotype 3   

Pathotype 5   

Pathotype 
"5x"      



What can I do? 

Spread of the Disease 
Risk Factors for Spreading Disease 

Management Strategies 

28 



Spread of Clubroot 

29 Source:  Manitoba Agriculture 



Mechanisms of Spread 

Equipment 
Large amounts of soil moved, can quickly establish new 
infections 
MITIGATION: equipment cleaning & sanitation  

Seeds & Tubers 
Limited amounts of inoculum, potential for long distance 
dispersal  
MITIGATION: seed cleaning & seed treatments  

Dust & Water Erosion 
Risk not fully assessed, likely contributes to short distance 
dispersal; risk is function of amount of soil & distance travelled 
MITIGATION: minimize erosion processes  

Strelkov & Hwang, 2014 Source:  Stephen Strelkov, U of A 



Scout your fields! 
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Early Symptoms 
Late Rosette – Early Podding 
Wilting, Stunting, Yellowing Late Symptoms 

Premature Ripening 

Source:  Canola Council 

Source:  Stephen Strelkov, U of A 

Source:  Canola Council 



What if I have a suspect field? 
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Presenter
Presentation Notes
Producers can send suspect samples into one of two labs in the provinceBioVision20/20 Seed LabsSoil and plant samples can be tested using a PCR (Polymerase Chain Reaction) methodologyConsult individual labs for their requirements for submitting samplesPlant sampling is preferred as soil sampling is more hit and miss



Management Strategies:  
Prevention 
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http://blog.courion.com/ 
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Good Sanitation Limit Access 

Use Certified Seed 

Direct Seeding 

Presenter
Presentation Notes
Decontaminate your equipment if you’re not sure if clubroot is found in your fieldsAsk anyone entering your field where they have been and ask about their sanitation protocols.  Check machinery to see if it is cleanMake sure used equipment you buy is cleanCheck transport truck as well as machineryCan pressure wash again once it comes to your farm
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Long Crop Rotations 
1 in 4 Preferably 

Resistant Varieties 
Not a “Silver Bullet” though! 

Presenter
Presentation Notes
Clubroot may be present on your farm in an undiagnosed capcityGrowing clubroot resistant varieties in areas adjacent to where clubroot has been found may keep the clubroot level low in other fieldsGrowers need to scout fields to determine their individual risk



Control After Clubroot is Discovered 
 

• Crop rotation may be enforced by a notice 
under the Agricultural Pests Act 

• Growers may be required to use a clubroot 
resistant canola cultivar under a notice 

• Control canola volunteers & Brassica weeds 
(i.e. stinkweed) 

• Disinfection of equipment in addition to 
cleaning 
 

36 



Disinfection Protocol 
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Step 1:  Rough Cleaning 

Step 2:  Fine Cleaning 

Step 3:  Disinfection 

Pictures:  
Canolawatch.org 
Canola Council of 
Canada 

Presenter
Presentation Notes
Considerations:Worksite for cleaningLow traffic site, grassed area, near the exit is idealTime considerationsEach step can take up to 2 hours to completeRough cleaningHand scraper, wire brush or compressed air to clean soil and crop debris from openers, tires, wheels and frameShould remove approximately 90% of soil from the unitFine cleaningPressure washer at 2,000 to 3,000 psi on all areas where soil can accumulateCan use detergent to help with soil removalSteps 1 and 2 together should remove approximately 99% of soilDisinfectionSurfaces have to be clean for the bleach to be effective – bleach will bind to organic material and become ineffective if there is soil or crop residue left on the machinery1% bleach solution or surface disinfectant of equivalent strengthBackpack sprayer is sufficient to useMist openers, tires and wheels using the backpack sprayerSurface needs to remain wet with the solution for 15-20 minutes 



Other Considerations: 

• Choose worksite for decontamination 
carefully 
– Low traffic, grassed area near exit is ideal 

• Time – can take up to 6 hours to do properly 
• Work infested fields last 
• Don’t work fields when wet 

– Harder to clean mud off the wheels! 

• Post “Do Not Enter” signs on fields with 
known clubroot on them 

• Insist operators entering onto fields follow 
sanitation protocols 

38 



Resources 

Clubroot.ca 
Clubroot Management Plan – ARD 

Canola Council of Canada 

39 
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Questions? 

Maureen Vadnais, P.Ag. 
Agricultural Service Board Program Manager 

PH:  780-644-4432 
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