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Introduction

 Family farm in Esterhazy, Saskatchewan, 

 University of Saskatchewan Chemical Engineering 

degree and University of Iowa MBA

 Family; wife and two children

 For fun I hike, golf, coach volleyball and travel

 Work history:

 3M for 7 years in various locations across Canada 

 Monsanto in 1996,  currently located in Lethbridge, 

Alberta –Monsanto 

 Wanted to get back into agriculture –Masters in 

Agronomy at Iowa State
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Introduction – Canola Industry

 Canola

 Canola is a crucifer, member of the 

Brassica or mustard family including 

cabbage, cauliflower, and rutabaga

 Genetic variation of rapeseed 

developed in the 1960’s to 1970’s 

using traditional breeding methods to 

achieve lower erucic acid and 

glucosinolates

 Seeds crushed for oil (seeds contain 

40% to 45% oil)

 remainder processed into canola meal for 

high protein livestock feed
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Canola seed pods.

Canola seed  and flowers.

Canola  meal.



Introduction – Canola Industry

 Canola oil has a unique fatty acid profile 

 high levels of monounsaturated fat,  low levels of saturated fat

 moderate levels of polyunsaturated fat

 contains alpha-linolenic acid (ALA), an essential omega-3 fatty acid 
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Introduction – Canola Industry

 17 to 19 million acres of canola 

grown in western Canada

 More than 52,000 Canadian 

farmers grow canola and 

depend on canola to generate 

between one-third and one-half 

of their revenues

 There are approximately 1.2 

million acres grown in United 

States, primarily in North 

Dakota 
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Introduction – Canola Industry

 Canola is the second most consumed 

oil after soybean in the United States

 Canola is also grown in other countries 

including Europe (primarily winter 

canola) and Australia

 The United States is Canada’s largest 

canola buyer

 Over 50% of the edible oil consumed in 

Japan is canola oil, in Mexico it is 25%
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Introduction – Production

 Commercial Canola Production

 Spring canola requires 

 warm days, maximum 32°C or  90°F 

 cooler evenings with lower humidity 

 100 to 110 day growing season

 Canola is an indeterminate growing plant

 Each canola plant produces yellow 

flowers that, in turn, produce pods

 Within the pods are tiny black and brown 

round seeds
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Canola flower.

Ripe  canola pods and seed.



Introduction – Commercial Production

 Commercial seed production – large 

capacity machinery

 8” to 12” spacing

 Self pollinating crop

 Glyphosate and glufosinate ammonium 

resistant crops
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Introduction – Canola Seed Production

 Canola Hybrid Seed Production – typical seed 

multiplication steps
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Plant Breeding

000,000’s of lines

Foundation Production

00’s of lines

Pre-Launch

10-15 varieties

Hybrid Production

3-8 commercial varieties



Introduction – Hybrid Production

 Canola hybrid seed production is 

intensive

 Utilizes row crop farming 

techniques on irrigated land
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Introduction – Hybrid Production

 Honey bees and leafcutter bees are 

used for pollination

 Male and female parents are clipped 

for synchronization

 Males are removed prior to harvest

 Seed cleaning typical small seed 

process
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Introduction – Creative Component

 Master of Science in Agronomy 

Distance Education Program starting 

fall of 2007

 Creative component topic; Common 

diseases found in spring canola 

(Brassica napus) production 

 Module describes;

 how to identify spring canola 

diseases

 disease impact on the crop

 ways to mitigate the impact of 

common diseases found in canola
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Common Spring Canola Diseases Module

 Diseases chosen by;

 commonality across canola 

growing areas

 economic impact on quality 

and yield

Seedling Disease Complex

Rhizoctonia solani

Fusarium and Pythium spp.

Root Rot Complex

Rhizoctonia solani

Fusarium and Pythium spp

Blackleg - Leptosphaeria maculans

Sclerotinia White Stem Rot - Sclerotinia 
sclerotiorum

Alternaria Black Spot - Alternaria spp

Clubroot - Plasmodiophora brassicae
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Common Spring Canola Diseases Module

 Most common diseases found in canola and their impact are:

• Seedling Disease Complex - widespread problem impacting seed establishment 

across all growing areas. 

• Root Rot Complex – more common in northern growing areas, environmentally 

triggered in cool wet soils.

• Blackleg – is widespread across all growing areas and without resistant varieties, it 

would significantly impact yield, up to 50%.

• Sclerotinia White Stem Rot – is widespread with yield loss equivalent to 

approximately one-half of the percentage of infected plants observed in a field.  

Example:  10% infection results in 5% yield loss.

• Alternaria Black Spot - 5 to 10% yield loss is common in infected fields.  The 

disease is very common across all growing areas.

• Clubroot – focused issue in central Alberta, but has the potential to progress 

across all growing areas and has similar yield loss as sclerotinia.
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Plant Disease Triangle

 Amount of disease is related to;

 conditions favoring host 

susceptibility

 environmental conditions favoring 

the disease

 pathogen availability and 

aggressiveness
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Amount of 

Disease

Host



Common Spring Canola Diseases Module

 For each disease;

 description of the disease

 how to identify the disease

 time period during growth 

cycle when disease can be 

identified
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Common Spring Canola Diseases Module

 For each disease;

 understanding of the 

disease life cycle

 how the disease propagates 

year after year

 understanding of where in 

the cycle the link needs to 

be broken
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Common Spring Canola Diseases Module

 For each disease;

 list of key management 

tools used to control or 

mitigate the spread of the 

disease

 pictures used throughout 

module to help with 

disease identification
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Example

 Example from the module will be presented 
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Clubroot
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Clubroot is a soil-borne disease in canola caused by 

the fungus Plasmodiophora brassicae. The fungus 

is an obligate parasite which means the fungus 

needs a living host to grow and multiply.  Clubroot is 

a serious problem in cruciferous crops such as 

canola, cabbage, cauliflower, broccoli, and rutabaga 

crops.   

Galls appear on the roots of infected plants, ranging 

from tiny nodules to large, club-shaped outgrowths 

that may involve most of the root system.  The galls 

are at first firm and white but become soft and 

grayish brown as they mature and decay.  

The galls appear on infected roots that grow and 

destroy the taproot causing stunted and wilted 

plants.  Severely affected plants are stunted and wilt 

under moisture stress because much of the taproot 

is destroyed.

Healthy root system (left) and clubroot-infected root 

system (right). 



Clubroot
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Clubroot is relatively new to the canola industry, 

originally found in 2003.  Current infestation area is 

concentrated in the Canadian province of Alberta, 

Canada.

Clubroot has been found in fields south of Edmonton, 

Alberta, Canada.  To date, close to 400 canola fields 

have been identified as being infected with clubroot.  

To stop the spread of the disease, management 

systems need to be put in place.

Clubroot infestation area – updated January, 2011.

Severely clubroot 

infected root 

system.



Clubroot - Lifecycle
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Life cycle of Plasmodiophora brassicae, 

the pathogen that causes clubroot.  

Courtesy of Ohio State University, 

Resting spores of the clubroot fungus can survive in soil 

for many years, with a half-life of 4 years but can survive 

in soil for 20 years. 

Oospores germinate in the spring stimulated by exudates 

from the roots of host plants.  The resting spores 

produce zoospores that swim in free water in the soil to 

the surface of the rootlets, penetrate, and form a fungal 

colony inside the root cells.  The fungal colony causes 

cells to enlarge and divide rapidly, resulting in the 

characteristic galls. 

Late in the season, the second generation of resting 

spores develops in the infected roots and is released into 

the soil as the galls decay.

Clubroot galls are a nutrient sink, restricting root 

penetration into the soil, and decreasing nutrient and 

water transport to the plant.  This can result in 50% yield 

reduction in severe cases, but typically 10% to 20% yield 

losses occur.



Clubroot
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Soil conditions favoring clubroot infection include:

• Warm soil (20-24°C or 68-75° F), high soil 

moisture, and acid soil (pH less than 6.5) are 

environmental factors that favor infection and 

severe disease development.

• Field areas that are higher in moisture such as 

depressions, higher clay content or subsoil 

horizons that cause poor water infiltration have 

the most severe infestations.

• Heavy, black soil, that retains water under good 

moisture conditions, is ideal for the fungus with 

regular supplies of host canola plants.

There are no airborne spores released by this pathogen.  The resting spores are capable of 

moving with infested soil transported by wind or water erosion and field machinery.

Erosion, specifically water runoff, spreads the pathogen quickly.  Low porosity or highly 

compacted soils that encourage surface runoff will spread the disease.

Root system severely infected with clubroot.



Clubroot - Management
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Management of clubroot in canola include: 

• Avoid use of manure from infested land.  Clubroot spores survive in the digestive 

tracts of livestock and can be spread throughout the field or to other fields as livestock 

roam.

• Straw bales can carry significant amounts of dust and dirt that spread the pathogen to 

other locations.  Do not use straw bales or transport them from infected fields. 

• There are no registered fungicides for clubroot control in canola.  Fungicides are 

registered for clubroot control for other vegetable crops such as Terraclor 75W applied at 

a rate of more than 85 lbs per acre, but they are not practical for use in canola fields.  The 

fungicide application involves transplant bed drenching or broadcast incorporation in 

mature stands, which is unsuitable for canola field production. 

• Calcium carbonate and wood ash applied at more than three metric tonnes per acre 

provide positive results in mitigating the spread of clubroot, but does not provide control.  

Where canola is grown, this would be very costly, very inefficient, and not practical at this 

point.

• Development of clubroot resistant lines of canola by crossing canola with winter canola, 

rutabagas, and other members of the canola family have been developed and are 

available in the marketplace. 

http://www.canola-council.org/images/gallery/equipment_27_3_150.jpg
http://www.canola-council.org/images/gallery/equipment_27_3_150.jpg


Clubroot - Summary
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Check your fields by observing early maturing 

areas of the field.  Scout these areas by pulling the 

plant and inspecting for root galls.  

If clubroot is found:

• Crop rotation is the best defense, 5 years in 

infected fields between canola crops.  Clubroot 

resistant varieties can be used in fields that are 

infected.

• Removal of soil from field equipment to 

reduce transportation of spores from infected 

fields.  This will reduce the spread of the 

disease to other fields.

• Focus on agronomic practices that 

encourage healthy soil structure is important to 

reduce erosion and spread of the disease.

Premature ripening of canola field.



Common Spring Canola Diseases Module

 Module comes to 

completion with several 

summary slides

 Disease impact aligned with 

development stage

 helps to understand canola 

growth stages and link to 

when particular disease is 

prevalent 
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Common Spring Canola Diseases Module

 Disease identification 

learning tool

 help to visually identify the 

disease or key related 

indications of the diseases 

described
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Summary

 Agronomic practices for 

disease management

 scout early and often

 crop rotations

 control volunteers

 direct seeding, reduce soil 

disturbance and soil runoff

 use fungicides at properly

 Applicable to other crops
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Thank You!

 Dr.  Allan Ciha

 Professors and instructors 

along the way

 Fellow students

 Support staff at Iowa State

 My family
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