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Biosecurity Concerns for Cereal and 

Oilseed Crops

• Crop biosecurity concerns include:

- Diseases (bacteria, fungi, viruses, viroids, 
protists, phytoplasmas, nematodes)

- Pests (insects, arthropods, molluscs)

- Weeds (mosses, gymnosperms, angiosperms)

• New introductions of plant pathogens can occur 
via domestic and international movement of 
plants, plant products, soil, machinery & 
equipment, vehicles, people and animals, as 
well as by air and water



Biosecurity Concerns for Cereal and 

Oilseed Crops

Examples of “external” disease concerns for cereal 
and oilseed crops in western Canada:

• Cereals

- Stem rust of wheat (Ug99)

- Karnal bunt

• Oilseeds

- Beet western yellows

- Verticillium wilt



Stem Rust of Wheat (Race Ug99)

• Caused by Puccinia graminis f. sp. tritici

• Ug99 was discovered in Uganda in 1999

• Spread quickly to wheat-growing areas of 
Kenya and Ethiopia

• Common varieties were susceptible

• The potential exists for airborne spores to 
spread the pathogen long distances

• “Global Rust Initiative” organized by CIMMYT 
and ICARDA

• Published “Sounding the Alarm on Global Stem 
Rust” (10 recommendations)
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Karnal Bunt of Cereals

• Caused by Tilletia indica (Neovossia indica)

• Originated in India

• KB can affect common wheat, rye and triticale 
and it mainly reduces the quality

• Infection is favored by cool, wet weather 
conditions

• Reported from Mexico and the U.S.A.

• KB is a quarantine disease in Canada

• Tilletia indica can be seed- and soil-borne

• Very difficult to control



Karnal Bunt
On Wheat



Beet Western Yellows of Canola

• Caused by Beet Western Yellows Virus

• Occurs worldwide on >150 species in 23 families

• BWYV can affect Brassica vegetables (cabbage, 
broccoli), rapeseed, canola and crucifer weeds

• BWYV is related to Barley Yellow Dwarf Virus

• Spread by aphids, esp. the Green Peach Aphid

• Fields of winter oilseed rape in Europe have 
served as reservoirs of infection for summer 
vegetables

• Managed by weed control, use of insecticides 
and crop isolation



Beet Western Yellows



Verticillium Wilt of Canola

• Caused by Verticillium dahliae and V. longisporum

• Vd had a wide host range, but Vl is somewhat 
host-specific to the Brassica family

• Important in some areas of Europe, especially on 
oilseed rape

• Survives in the soil as microsclerotia

• Cause premature plant death

• Cannot be controlled with fungicides

• Very little varietal resistance is available
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Biosecurity Concerns for Cereal and 

Oilseed Crops

Examples of “internal” disease concerns for cereal 
and oilseed crops in western Canada:

• Cereals

- Fusarium head blight on wheat and barley

- Stripe rust of wheat

• Oilseeds

- Blackleg and clubroot on canola

- Powdery mildew on flax

- Stem blight on sunflower 



Management of Infectious Diseases

Four strategies form the basis of control 
programs for infectious plant diseases:

• Eradication - Eliminating pathogen inoculum 
from the seed, field or soil

• Exclusion - Helping plants escape infection

• Protection - Limiting infection and disease 
spread within the field

• Host Resistance - Selecting and planting 
disease-resistant varieties



Developing Biosecurity Programs

• Lessons learned from the livestock industry:

- AI (Avian Influenza) and BSE (Bovine 
Spongiform Encephalopathy) have had 
catastrophic effects on the poultry and cattle 
industries in Canada

- Comprehensive disease management 
programs have included four key elements: 
Prevention, Preparedness, Response and 
Recovery

- Federal and provincial governments and 
industry groups have worked together to 
develop appropriate response plans 



Developing Biosecurity Programs

• Prevention

- Free-standing surveillance programs and 
on-farm food safety programs

• Preparedness

- Response plans & simulation exercises

• Response

- Command centres for first line response

• Recovery

- Protocols for cleanup and disposal

- Compensation and insurance programs



Biosecurity Programs in Alberta

• A biosecurity initiative was launched in 2006 
by the Office of the Provincial Veterinarian to  
reduce the risk of introducing poultry and 
livestock diseases to farms and ranches

• The program was designed to increase the 
awareness and use of biosecurity practices 
among the province’s livestock and livestock 
service industries, and the general public

• Information products were developed for a 
wide audience

• The Alberta Veterinary Surveillance Network 
was created in 2005



http://www.agric.gov.ab.ca



http://www.agric.gov.ab.ca





http://www.agf.gov.bc.ca/cropprot/biosecurity.pdf



Biosecurity Programs in Alberta

• Crop biosecurity programs are less developed 
compared to livestock programs

• A number of plant diseases, insect pests and 
nematodes are “declared pests” under the 
Agricultural Pests Act and management plans 
have been implemented, e.g.:

- Bacterial ring rot of potato

- Clubroot of canola and mustard

- Fusarium head blight of cereals

• A federal-provincial “Critical Plant Pest 
Infestation Response Plan” has been drafted 



Clubroot of Canola and Mustard



What is Clubroot?

• Clubroot is an infectious plant disease that 
affects members of the cabbage family, e.g. 
cole crop vegetables, canola, mustard and 
cruciferous weeds

• The pathogen that causes clubroot is a 
microorganism called Plasmodiophora brassicae

• The name “Clubroot” comes from the 
characteristic symptoms (“clubs”) produced on 
the roots of infected plants

• Clubroot was first described in Russia in the 
1870s by the scientist Mikhail Woronin



What is Clubroot?

• Clubroot occurs worldwide wherever 
cruciferous plants are grown, although it is most 
common in temperate regions

• Plasmodiophora brassicae is an obligate 
pathogen that can only grow and reproduce in 
host plants

• Clubroot can be spread from field to field by 
infected plant parts and infested soil

• Major areas of clubroot infestation in Canada 
include Ontario, Quebec, the Atlantic region, 
British Columbia and now Alberta



Symptoms on Canola – Delayed Flowering



Severe Root Galling



Root Galls on
Chinese Cabbage
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Clubroot Management Plan

1. Remove soil from equipment and machinery 
prior to moving it out of infested fields
• Knock off large clumps of soil

• Sweep or scrape off loose soil and debris

• For risk averse producers and contractors: 

• Power wash with water/steam/detergent

• Mist clean equipment with 1-2% active 
ingredient bleach

• Allow 10-15 minutes of contact time for the 
disinfectant on cleaned hard surfaces

• Seed an area to grass near the field exit to use 
when cleaning equipment
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Clubroot Management Plan

2. Use long rotations between successive crops of 
canola, mustard and cruciferous vegetables 
• Length of rotation depends on the infestation level:

• 3-5 years for light infestations

• 6-8 years for moderate to heavy infestations

• Soil tests can be carried out for P. brassicae

• Control cruciferous weeds and volunteer canola in 
rotation crops

3. Use direct seeding or minimum tillage where 
possible
• Reduced tillage = reduced risk of spreading the 

pathogen on machinery and equipment



Clubroot Management Plan

4. Avoid spreading straw, hay, green feed, silage 
and manure harvested from clubroot-infested 
fields onto clean fields
• Clubroot spores can survive on crop residues and 

passage through the digestive tract of livestock

5. Avoid planting common, untreated seed 
harvested from clubroot-infested fields
• Includes canola, cereals and pulses

• Seed treatments may reduce the viability of spores 
on seed, but more research is needed

• Testing: 20/20 Seed Labs and BioVision Seed Labs

6. Scout canola fields regularly for clubroot



http://www.capp.ca



Fusarium Head Blight of Cereals



What is Fusarium Head Blight (FHB)?

• FHB, also called Scab, is an infectious disease 
that can affect cereals, corn and grasses

• FHB is caused by fungi in the genus Fusarium, 
with the main species being F. graminearum, F. 
pseudograminearum, F. avenaceum, F. poae, F. 
culmorum, F. equiseti, and F. sporotrichioides

• Fusarium species infect heads at flowering and 
developing kernels are shrunken and chalky

• Infected kernels (FDKs) may contain 
mycotoxins such as DON (deoxynivalenol) which 
can reduce feed and processing quality



Disease Cycle: Infection

Infection:

48-72 hrs

with rain or 

dew or 

high RH &

15-30oC

Symptoms:

Approx. 

7-14 days



CPS Wheat With 4% FDK



2000 Manitoba Barley 15 ppm DON



FHB Management Plan

1. Cereal grains intended for use as seed
• Have seed tested for Fusarium graminearum

through an accredited lab and request a certificate 
showing that the sample was free of the pathogen

• Treat imported and locally grown seed with a 
registered fungicide 

• Seed infested with Fusarium graminearum should 
be properly and effectively disposed of, i.e. used for 
food or feed or land filled

• Fields planted with seed infected with Fusarium 
graminearum will be subject to control measures 
specified in the Management plan



FHB Management Plan

2. Cereal grains intended for use as feed
• Where possible, have seed and feed tested for 

Fusarium graminearum through an accredited lab

• For out-of-province grain:

- Trucks should be securely covered during transport

- Unloading sites should be screened or covered

- Spillage should be minimized during unloading

- Vehicles should be cleaned after unloading

- Grain should not be stored in uncovered piles

- Grain must not come in contact with the soil during 
feeding, i.e. use feed bunkers or troughs

- Spilled grain should be recovered and disposed of



FHB Management Plan

3. Management of F. graminearum infested fields
• Infested crops should be cut and ensiled prior to 

maturity and fed in ways that prevent spillage

• Mature crops should be harvested and fed to cattle

• Remove crops residues from equipment before 
leaving infested fields

• Incorporate infested crops residues after harvest

• Use shallow tillage to avoid turning residues up

• Control volunteer cereals and grasses

• Rotate with non-host crops for three years

• Avoid using corn in rotation with cereals

• Plant disease-free cultivars with tolerance to FHB



Summary

• Biosecurity is becoming increasingly important to 
the cereal and oilseed industries in Canada

• The CFIA is the lead agency for surveillance of 
alien invasive species and pests of quarantine 
concern

• Some provincial governments have developed 
biosecurity programs patterned after those used 
by the livestock industry

• There is a need for a national plant health 
surveillance program in Canada to support 
federal and provincial biosecurity initiatives
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