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Agricultural Pests Act

What is it?
What responsibilities do | have?
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el \What is the Agricultural Pests Act?

Government

Act Regulation
Definitions, Responsibilities, Rights “Operational Guidelines”

o » -‘...

Province of Alberta

Province of Alberta

AGRICULTURAL PESTS ACT

AGRICULTURAL PESTS ACT

PEST AND NUISANCE CONTROL
REGULATION

Revised Statutes of Alberta 2000
Chapter A-8 Alberta Regulation 184/2001

Current as of November 1, 2010 With amendments up to and including Alberta Regulation 101/2011
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Provincial Statute
Alberta Agriculture and Rural Development
Pest Surveillance Branch – David Feindel
Regulatory Services Division – Lyle Marianchuk
Enabling legislation
Enforcement delegated to municipalities
Provides legal authority to manage pests that impact agricultural production
Enabling legislation
Provides legal authority to deal with native and introduced pests that affect agricultural production
Provincial Statute
Under authority of Alberta Agriculture and Rural Development
Enforcement is delegated to municipal local authority
Agricultural fieldman is appointed as an inspector under this Act by virtue of his position
Responsible to enforce the Act
Intent of legislation
Means to enforce pest control
Part of a pest control program
Step of last resort
To achieve pest control NOT to impose punishment or set an example
Split into two main categories
Crop pests
Diseases
insects
Livestock pests
Vertebrate pests of livestock mostly
Some diseases
Same purpose as the WCA for pests:
Purpose:
To protect agricultural production from the establishment of native and introduced pests
To prevent the spread of pests



e Purpose of the Act

Photo courtesy of Flickr

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

 To prevent the spread of pests
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Purpose:
To protect agricultural production from the establishment of native and introduced pests
To prevent the spread of pests
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Agricultural Pests Act is designed to protect:
Land
Livestock
Property



Declaration of Pest or Nuisance

Government
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Act Section 2:  Declaration of Pest or Nuisance
Minister 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 nuisance
Except 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 nuisance
List 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 Alberta
Canola diseases:  blackleg of canola, clubroot
Other 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, chalkbrood
Insects & 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 borer
Vertebrates:  wild boar at large, rats (Norway species)



http://www.canolacouncil.org/clubroot/images/figures/Figure_5_lg.jpg
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There are currently 16 species designated as nuisances
Nuisances 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 rat
Birds include:  English sparrow, Rock dove, European starling, Magpie
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%8 Everyone has a duty to...

Pest Nuisance
SHALL prevent establishment of, MAY prevent establishment of,
control or destroy control or destroy
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Individual duties also include:
Section 22:  Prohibitions
Cannot obstruct an inspector from carrying out his duties
Propagate a pest
Individual must also comply with any directions that are given to them under a notice



A Other Duties: Individual

 Allow inspectors to do
their duty

— l.e. Inspections

gg . C_omply with notices
LR given

i — Subject to appeal process

¥ L4 o Use pest free material

for propagation

www.farmcreditbank.com/images/landscapes/canola_field.jpg
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Nuisance
May prevent the establishment of, control or destroy a nuisance on land the owner owns or occupier occupies
Pests
Shall
Prevent establishment of pests on or in the land, property or livestock
Control or destroy all pests on or in the land, property or livestock
Destroy 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 livestock
Have to do fulfill obligations while also complying with the Wildlife Act and Environment Protection and Enhancement Act
Notices
Required to comply
Subject to right of appeal
Have to pay expenses for any work carried out to land
Amount can be placed on the tax roll and collected as taxes
Transactions, etc., in pests and infested matter
Shall not:  import, purchase, sell or otherwise dispose of, transport, distribute or plant an infestable item that is infested or any pest
Can get approval from a provincial inspector
Local inspector can give permission if item is kept within Alberta


https://www.farmcreditbank.com/images/landscapes/canola_field.jpg
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Appoint Inspection
Inspectors Enforcement

sk,

Establish appeal committees
Handle appeals

Set policy & procedure

Bylaws 10
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Municipal responsibilities
Shall take active measures to prevent establishment of or control/destroy pests in the municipality
Bylaws
Designate landowner as the occupant of land between owned property and the center of the road
Means that landowner is responsible for controlling pests to center of the road
Appoint inspectors
Ag fieldmen are appointed as inspectors by virtue of their positions
Municipality has to supply identification to inspectors
Have to appoint sufficient inspectors
May be appointed jointly between municipalities
Minister can appoint inspectors for a municipality if:
Local authority did not appoint inspectors
Act not being properly enforced
Recoverable expense if Minister has to appoint inspector for that municipality
Appeal committees
Appointed yearly
Hear and determine appeals
5 days to hear and determine the appeal
Confirm, rescind or vary notice



Clubroot Biology

History
Growing Conditions
Life Cycle
Pathotypes
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A Clubroot in Canadian Canola

o Historically a
problem in
cruciferous
vegetables in
eastern Canada and
BC

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

e Cause for concern

— >98% of harvested
ha of Canadian
canola are grown
on the Prairies

Source: Stephen Strelkov, U of A



A \What is Clubroot?

Photo Credit: Kelly Turkington
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Soil borne pathogen
Causes root deformations/swellings
Infects Brassica vegetable crops
Broccoli, cabbage, radish, rutabaga and Brassica weeds such as shepherd’s purse, stinkweed and wild mustard
Microscopic soil borne organism called Plasmodiophora brassicae
Identified as a protist type of organism
Protist = an organism with plant, animal and fungal characteristics – part of what makes it difficult to manage
Obligate parasite = pathogen can’t grow and multiply without a living host


Apertos

Government

What conditions are ideal for
clubroot development?

* 7: Neutral number in the PH scale,

Warm Soil Acidic Soils
20-24 Celsius pH< 7.2

14



e Clubroot Disease Lifecycle

Zoospore
Ffr? Fég'ﬁg span@ g (biflagellate)

Clubbed roots

disintegrate

releasing Young
resting spores seedling

Secun% 7

3 oospores

infection encyst on
root hairs

Infected
crucifer

Plasmodium invades
cells, becomes
multinucleate, and
causes gall formation

Source: Ohio State University
15
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Plasmodiophora brassicae
Protist = organism with plant, animal and fungal characteristics
Obligate parasite = needs a living host to grow and multiply
Overwinters as a resting spore
Plant root secrete an exudate that stimulates the spores to germinate
Spores 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 plant
Zoospores seek out potential host plants instead of relying on random distribution methods like wind or rain
Short lived phase
Zoospores initially infect roothairs of host plant and forms an amoeba like cell
Cell 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 soil
Second 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 plant
Once in the cortex, the cells multiply to form a secondary plasmodium
Plant hormones are altered as the plasmodium develops causing the cortical cells to swell
Clusters of these cells are what form the clubs or galls that are seen on the roots of the plants
After secondary plasmodia mature, they divide into many resting spores
Galls rapidly decay in the soil releasing millions of long lived spores into the soil
Spores can survive up to 20 years but have a half life of approximately 4 years
Half 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


2 Progression of how galls may

Source: Canola :
Council of ' g '

Canada = | Decayed galls
Clubroot.ca “Woody” Appearance “Peaty” Appearance Whitish Stem 16




1 gram of soil
Spores can survive up to

20 years
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This is a scanning electron microscope picture taken of a clubroot infested canola plant
This pictures shows how many spores can develop within each cell of the canola plants
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B pathotype composition in Canada

Pathotype(s)

Province _ _ . Reference(s)
Populations Single-spore isolates

Strelkov et al., 2006; Strelkov

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

Manitoba - Cao et al., 2009

Reyes et al., 1974; Strelkov et
Ontario al., 2006; Xue et al., 2008; Cao
et al., 2009

S.E. Strelkov, unpublished
Saskatchewan P

Pathotype designations on system of Williams (1966)
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There are several different types of races or strains of clubroot
Research work done to date in Alberta has identified four races or strains of clubroot that are predominant
There are many other strains of clubroot that may be present in the soil that have not been identified to date
Type 3 is generally the predominant strain in central Alberta while type 5 has been more predominant in southern Alberta
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g athotype 3 is Predominant in

Alberta

Pathotype 5
(3%)

Pathotype 2
(7%)

Pathotype 3
(90%)

ield Populations

Pathotype 6

Pathotype 2
Pathotype 8 (7%)
(14%)

-

Pathotype 3
(72%)

(7%)

Single-Spore Isolates

thotype 3 (Williams) = ECD 16/15/12 = P, (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

Infestations (2003-2014)
- No Clubroot Found
1 - 9 Fields
I 10 - 49 Fields
Bl > 50 Fields
21
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Clubroot continues to spread at a rapid pace for a soilborne pathogen
Annual clubroot survey continue to find new municipalities with clubroot infestation
In 2014 new municipalities reporting clubroot infestations were:
Smoky Lake
Clearwater
Two Hills
St. Paul
Two Hills
Fields have also been identified in North Dakota recently



Aloerte Pathotype “5x”

Breakdown in Resistance Already?

Photo courtesy of Flickr
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Genetically resistant cultivars first became available in 2009-2010
These cultivars had excellent resistance to the most commonly found pathotypes in Alberta and quickly became one of the most important clubroot management tools
Growers started to use the resistant cultivars in short rotations in heavily infested regions, despite warnings from the researchers and agronomists
2013 six fields were identified with higher clubroot severities than expected for resistant cultivars
Samples were collected from these fields and evaluated in the greenhouse
Samples 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 affected
All clubroot resistant varieties were tested against this new strain
All varieties were susceptible
Disease severity index was up to 90% in most situations




2B ‘Pathotype 5x’

+ - =

Jersey Queen (cabbage)
Badger Shipper (cabbage)
Laurentian (rutabaga) +

Wilhemsburger
(rutabaga)

Canadian ‘clubroot +
resistant’ canola

pe designations as defined on system of Williams (1966)
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A Pathotype Shift: Year 1

Pathcs)type @ @ @ @ @

Pathotype o * *
o0 o0 o0

5

Pathotype @
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A Pathotype Shift: Year 2

Pathotype 3 @ @ @

Pathotype 5 L °° o0

Pathotype "5x" 5% ;% ;%




A Pathotype Shift: Year 3

Pathotype 3 @ @

Pathotype 5 0:0 0

Pathotype @ ® ®
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What can | do?

Spread of the Disease
Risk Factors for Spreading Disease
Management Strategies

28



% Spread of Clubroot

Potential Sources of Infested Soil

Containers

Boots/Footwear
‘ e !

Source: Manitoba Agriculture 29

Farm
Equipment

Vehicles

storage
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Government

Equipment

Large amounts of soil moved, can quickly establish new
infections

MITIGATION: equipment cleaning & sanitation

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

Seeds & Tubers

Limited amounts of inoculum, potential for long distance
dispersal

MITIGATION: seed cleaning & seed treatments

Source: Stephen Strelkov, U of A



R Scout your fields!

Source: Canola Council

¥ {

Source: Stephen Strelkov, U of A

Early Symptoms
Late Rosette — Early Podding
Wilting, Stunting, Yellowing

Late Symptoms
Premature Ripening




e \What if | have a suspect field?
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Producers can send suspect samples into one of two labs in the province
BioVision
20/20 Seed Labs
Soil and plant samples can be tested using a PCR (Polymerase Chain Reaction) methodology
Consult individual labs for their requirements for submitting samples
Plant sampling is preferred as soil sampling is more hit and miss


Management Strategies:
Prevention

An Ounce of Prevention is

Worth g Pound of Cure
- Benjamin Franklin -
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Sanitation

Use Certified Seed

34
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Decontaminate your equipment if you’re not sure if clubroot is found in your fields
Ask anyone entering your field where they have been and ask about their sanitation protocols.  Check machinery to see if it is clean
Make sure used equipment you buy is clean
Check transport truck as well as machinery
Can pressure wash again once it comes to your farm


Aot
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Phota courtesy of A. Van Beers

Resistant Susceptible

Long Crop Rotations Resistant Varieties
1 in 4 Preferably Not a “Silver Bullet” though!

35
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Clubroot may be present on your farm in an undiagnosed capcity
Growing clubroot resistant varieties in areas adjacent to where clubroot has been found may keep the clubroot level low in other fields
Growers 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

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

« Disinfection of equipment in addition to
cleaning

36
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O Disinfection Protocol

JopDEILR N

SR e R 4

By b

Pictures:

Canolawatch.org

Canola Council of Step 3: Disinfection ,

Canada
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Considerations:
Worksite for cleaning
Low traffic site, grassed area, near the exit is ideal
Time considerations
Each step can take up to 2 hours to complete

Rough cleaning
Hand scraper, wire brush or compressed air to clean soil and crop debris from openers, tires, wheels and frame
Should remove approximately 90% of soil from the unit
Fine cleaning
Pressure washer at 2,000 to 3,000 psi on all areas where soil can accumulate
Can use detergent to help with soil removal
Steps 1 and 2 together should remove approximately 99% of soil
Disinfection
Surfaces 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 machinery
1% bleach solution or surface disinfectant of equivalent strength
Backpack sprayer is sufficient to use
Mist openers, tires and wheels using the backpack sprayer
Surface needs to remain wet with the solution for 15-20 minutes 



Other Considerations:

e 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

e 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

e Insist operators entering onto fields follow
sanitation protocols

38




Resources

Clubroot.ca
Clubroot Management Plan — ARD
Canola Council of Canada

18]
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e Questions?

"Agriculture is our wisest pursuit,
because it will in the end contribute most

to real wealth, good morals, and happiness.”

- Letter from Thomas Jefferson to George Washington (1787)

Maureen Vadnais, P.Ag.

Agricultural Service Board Program Manager
PH: 780-644-4432
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