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1.0 Summary 

Blackleg continues to be a concern for canola production in Western Canada.  Survey results suggest 

that blackleg incidence is on the rise, and this disease can become a trade barrier to canola markets that 

are sensitive to L. maculans. To stay ahead of this disease and to manage it effectively into the future 

this strategic plan details the necessary research and extension efforts that are needed. The authors of 

this plan, Blackleg Steering group, will update the Blackleg Strategic Plan on an annual basis. 

 

The canola industry in the past has relied on blackleg resistance at the main method for controlling this 

disease.  But due to the blackleg issues listed above, that method may not provide durable control into 

the future. To stay ahead of blackleg the canola industry needs to engage in a collaborative approach to 

manage this disease, to develop new tools for control it, and to develop consistent messaging for 

management for canola growers.  Through multiple venues, targets for research and disease extension 

messaging have been developed. 

 

Priority Areas of Research are: 

1. Find new sources of blackleg resistance 

2. Identify and survey races /avirulence genes in L. maculans in Canada to measure and 

monitor their distribution over time. 

3. Identify major resistance genes in commercial cultivars of B. napus 

4. Quick field diagnostics to identify L. maculans avirulence genes present in the field 

 

In addition to setting research priorities for blackleg research, priorities for extending information on 

blackleg control have been evaluated.  Communication vehicles have to be developed for encouraging 

growers to take a risk analysis approach to managing blackleg and be developed for best management 

practices to control blackleg. The canola industry needs to consider an improved labeling system for 

blackleg resistance to aid in the durability of this essential tool. 
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2.0 Background 

2.1 Purpose 

This blackleg strategic plan was developed as the result of consultations with the canola industry which 

indicated that a coordinated and collaborative approach is needed to ensure the right blackleg research 

is conducted in the most competent and efficient manner as possible. With new understanding of the 

host pathogen interactions of blackleg, outbreaks in Australian and France, and a trade issue about 

blackleg infected canola seed with China has brought this disease to the forefront of canola related 

disease concerns in Canada. To build this plan, the Blackleg Steering Group was formed composed of 

public and private plant pathologists, grower group representatives, and provincial extension staff in 

November of 2011. The function of this group is to offer guidance on blackleg research and to make 

extension recommendations based on the most current understanding of this disease.  

Blackleg Steering Group Membership: 

Plant Pathologists 

Hossein Borhan (AAFC Saskatoon) 

Dilantha Fernando (U of Manitoba) 

Ralph Lange (AITF) 

Gary Peng (AAFC Saskatoon) 

Stephen Strelkov (U of Alberta) 

Igor Falak (WCC/RRC & DuPont Pioneer) 

Grower Groups  

Pat Flaten (SaskCanola)  

Bill Ross (MCGA) 

Ward Toma (ACPC) 

 

Advisory Role 

Clinton Jurke (CCC) 

Rajesh Ramarathnam (CFIA) 

Provincial Extension 

Holly Derksen (MAFRI) 

Faye Dokken-Bouchard (SK MoA) 

Murray Hartman (AARD) 

 

 

2.2 Literature review 

In 2011, Kutcher et al. published a review of the best management practices for blackleg in the online 
journal, Prairie Soils and Crops, at 
http://www.prairiesoilsandcrops.ca/articles/volume_4_14_blackleg_print.pdf . The full article is 
included in Appendix 1. 
 
In the summer of 2012, the Canadian Food Inspection Agency compiled a more recent literature review 

of current research into all aspects of blackleg. The CFIA has granted permission to publish this literature 

review in full in Appendix 2. 

http://www.prairiesoilsandcrops.ca/articles/volume_4_14_blackleg_print.pdf
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2.3 Research Capacity 

The Blackleg Steering Group evaluated the research capacity for blackleg research in Canada in the fall 

of 2012. The purpose behind this survey was to evaluate what the research capabilities were in order to 

ensure that quality blackleg research could be done and to address what the gaps in capacity may be. 

Most organisations, both private and public participated in this survey. The full report is published in 

Appendix 3. 

In summary, the Canadian blackleg research community has very good capacity to conduct blackleg 

research. More than 50 people are involved in blackleg research, most of which are near full time status 

working on canola pathology and blackleg in particular. Canadian blackleg researchers have been prolific 

in publishing their findings in peer reviewed journals, with more than 75 publications in recent years. 

Field-level research is excellent with more than 27 blackleg nurseries across the Prairies. Researchers 

utilise a host of research tools in their laboratories to study this disease, and many are utilising new 

technologies to further our understanding - such as the latest in sequencing technology, marker 

technologies and marker assisted breeding, microarrays, laser capture micro-dissection, cloning,  

nanometal/surface-plasmon resonance, and fermentation technologies. Our researchers are also well 

networked within Canada and with the global research community by collaborating with researchers in 

China, UK, Poland, France, and Australia. We have the expertise, capacity and technologies to lead the 

world in blackleg research. 

2.4 Research Priorities 

The canola industry has developed a list of priorities that is needed for blackleg research. This 

prioritisation was done over two meetings ς the first was the Blackleg Workshop in April 2011 in 

Winnipeg and the second was The Blackleg Strategic Planning meeting In November 2011 in Edmonton. 

These are the top priorities: 

1. Find new sources of blackleg resistance 
2. Identify and survey races/avirulence genes  in L. maculans in Canada to measure and 

monitor their distribution over time 
3. Identify major resistance genes in commercial cultivars of B. napus 
4. Quick field diagnostics to identify L. maculans avirulence genes present in the field 

 
Other projects listed as important are: 

5. Correlation between plant infection and yield loss 
6. Measure durability of each resistance gene 
7. Understand how to best use quantitative resistance with major gene resistance 
8. Sequence resistance genes 
9. Identify and characterise quantitative resistance 
10. Agronomic practices to reduce blackleg 
11. Develop differential isolates of L. maculans  
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2.5 Current Blackleg Research 
 
Blackleg projects currently being undertaken are; 

Current grower-funded blackleg research projects in Canada

Number Title Lead Cooperating Established
Complete 

(estimated)
 Total Source

2007-05

Investigation on the individual genes of Brassica 

carinata  in canola for their resistance to different 

blackleg pathotypes

Habibur 

Rahman, U 

of Alberta

Ralph Lange, AITF 

and Andrew Sharpe, 

AAFC

1-Apr-2007 31-Mar-2011  $1,059,050 

CARP (ACPC, 

SCDC, & 

MCGA), 

ACIDF

2007-11

A large-scale survey of races of Leptosphaeria 

maculans  occurring on canola in western Canada 

(Changed to four year project [April 1, 2007 - 

March 31, 2011])

Randy 

Kutcher, 

AAFC

Roger Rimmer. 

AAFC
2007 March-31-11  $   150,000 

CARP (ACPC 

& SCDC)

3.3.3

Defining populations of the L. maculans pathogen 

in test sites used for canola blackleg resistance 

trials

Derek 

Lydiate, 

AAFC

2005 May-2013  $   379,553 
Science 

Cluster

CGDP 

SCDC/DIAP 

2010

Improving the duraility of resistance to blackleg in 

Brassica napus using the novel LepR4 gene

Hossein 

Borhan, 

AAFC

Derek Lydiate, 

AAFC
Jul-2005 Mar-2013  $   376,000 SCDC, DIAP

Associate Chair funding at the University of 

Manitoba looking into blackleg and sclerotinia

Genyi Li, U 

of Manitoba
2007 5 years  $   125,000 MCGA

2011-02

Development of a canola cultivar-rotation, 

blackleg management stewardship program:  

Farm level management of Blackleg Disease 

through the understanding of blackleg 

avirulence/virulence genes (races) and available R-

genes in commercially grown canola cultivars

Dilantha 

Fernando, U 

of Manitoba

Gary Peng, AAFC May-2011 4 years  $   236,900 

CARP (ACPC, 

SCDC, & 

MCGA) and 

ACIDF

2011-03
Mitigating blackleg disease of canola using 

fungicide strategies

Gary Peng, 

AAFC

Dilantha Fernando, 

U of Manitoba
May-2011 4 years  $   189,750 

CARP (SCDC 

& MCGA)

2011-05
Rapid farm-level detection of blackleg pathotypes 

ï proof of concept

Ralph 

Lange, AITF

Xiujie (Susie) Li, 

AITF
2011 1 year  $     26,500 

CARP (SCDC, 

MCGA), 

ACIDF

2011-12

Identifying virulence factors in Leptosphaeria 

maculans , the causative agent of blackleg 

disease of canola 

Hossein 

Borhan, 

AAFC

Matthew Links, 

Dwayne Hegedus, 

AAFC

2011 31-Dec-14  $   309,000 
SCDC and 

ADF

2012-05
Biocontrol of clubroot and blackleg by the 

endophytic microorganisms of canola     

Paul 

Holloway, U 

of Manitoba

2012 I year  $     12,000 

CARP (ACPC, 

SCDC, & 

MCGA)

2012-0083
Expression QTL mapping of durable resistance of 

B. napus  to blackleg

Hossein 

Borhan, 

AAFC

Isobel Parkin, Steve 

Robinson, Sally 

Vail, AAFC

2012 3 years  $   320,242 
ADF and 

WGRF

BT1202
Developing molecular markers for determining 

race structure of L. maculans  in Western Canada

Hossein 

Borhan, 

AAFC

2012 3 years  $   224,250 WGRF

2012F161R

Molecular cytogenics of blackleg resistance in 

the Brassica B-genome and  introgression of 

resistance into B.napus through recurrent 

backcrossing

Habibur 

Rahman, U 

of Alberta

2012 4 years  $   690,450 
ACPC and 

ACIDF

2013F149R

Analysis and monitoring of Leptosphaeria 

maculans  race dynamics in western Canada for 

effective use of cultivar resistance in management 

of blackleg on canola

Gary Peng, 

AAFC
2013 4 years  $   412,000 

ACIDF, ACPC, 

ARDI, MCGA, 

SCDC, and 

WGRF

Project  Researchers Date Funding
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3.0 Strategic Plan 

3.1 Priority 1 ς Find New Sources of Resistance 

This is the top priority for the canola industry, since the success of controlling blackleg depends on 

resistance genes that will be effective for growers in the long term.  Genetic diversity in resistance is a 

major step in providing resistance options for plant breeders and ultimately for canola growers. This 

priority is a long term commitment since new sources of resistance are unlikely to be readily available. It 

may require moving these sources from distant relatives of canola or creating the resistance needed in 

the lab. 

Possible projects: 

1. Identify novel resistance in current canola germplasm 

2. Surveying and moving novel resistance from the A, B, and C genomes into canola quality 

material 

3. Surveying and moving novel resistance from other brassica relatives into canola quality material 

4. Examining techniques to create new sources of resistance/immunity to blackleg 

5. Sequencing and cloning novel sources of resistance to aid in incorporation in canola quality lines 

 

Time frame: 

Starting immediately and on a continual basis. 

 

Current projects directed towards this priority: 

¶ 2007-05 (complete) 

¶ CGDP SCDC/DIAP 2010 (complete) 

¶ 2012F161R 
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3.2 Priority 2 - Identify and survey races/avirulence genes in L. maculans in Canada to measure and 

monitor their distribution over time. 

Identifying the races of L. maculans and avirulence genes it possess in a given location will be important 

for growers to select the types of resistance that will be required to control this disease and perhaps 

important for identifying other management practices that may be needed. Avirulence genes are being 

identified sequenced and cloned around the world. This information will benefit canola growers in the 

long run. Recent information indicates that the L. maculans populations in Canada are very diverse, and 

may be the most diverse in the world, which would mean a high adaptive capacity to overcome blackleg 

resistance.  

Possible Projects: 

1. Measure the speed that an avirulence gene can be effectively removed from a population 

2. Measure the fitness cost of the loss of avirulence genes for L. maculans population 

3. Are races that possess very few avirulence genes being selected at greater rate than those with 

multiple avirulence genes 

4. Are there environmental or agronomic factors that favour the selection of particular races on 

regional and field scales? 

 
Time frame: 

Starting immediately and may need monitoring on a continual basis. 

Current projects directed towards this priority: 

¶ 2007-11 (complete) 

¶ 2013F149R 
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3.3  Priority 3 - Identify major blackleg resistance genes in commercial cultivars of B. napus 

Knowledge of what blackleg resistance is present in commercial canola cultivars and what will be in the 

market in the immediate future is essential for canola growers to make informed decisions about which 

cultivars will perform best on their farm in the face of a blackleg risk. This priority works in conjunction 

with the second priority - one without the other is not informative for the grower. Selecting cultivars on 

the basis of their blackleg resistance Ƴŀȅ ǇǊŜǾŜƴǘ ōƭŀŎƪƭŜƎ ŦǊƻƳ ƛƴŎǊŜŀǎƛƴƎ ƛƴ ƎǊƻǿŜǊǎΩ ŦƛŜƭŘǎ ŀƴŘ Ƴŀȅ 

also prevent the selective loss of avirulence genes from L. maculans populations. This knowledge should 

prevent the selection of races with increased virulence or the creation of populations with few 

avirulence genes. 

Possible research projects: 

1. What are the most effective resistance classifications for canola cultivars? 

2. Are there different resistance genes that identify similar avirulence genes? 

3. Do stacks of resistance genes select for more virulent races of L. maculans? 

4. What methodology can quickly determine the quantifiable level of horizontal resistance from 

major gene resistance in canola cultivars? 

5. Develop markers for all current resistance genes in canola cultivars for quick identification 

6. Identify resistance genes and sources of resistance at greatest risk of being lost. Are there 

differences in selective pressure applied by different resistance genes? 

 

Time Frame: 

Starting immediately and complete by 2017. 

 

Current projects directed towards this priority: 

¶ 2011-02 
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3.4  Priority 4 - Quick field diagnostics to identify L. maculans avirulence genes  present in the field 

The ability to quickly identify what avirulence genes are present in the field will make the identification 

of resistance and management practices needed for that field more accessible for growers. Timely 

information that growers can access efficiently is an essential tool in improving our overall management 

of this disease.  

Possible Projects: 

1. Develop multiplex PCR capabilities to quickly determine multiple avirulence genes 

2. Quantitative PCR methodology to determine the relative frequency of races of L. maculans in a 

given field 

 

Time Frame: 

Starting immediately and complete by 2017. 

 
Current projects directed towards this priority: 

¶ 2011-05 (complete) 

¶ BT1202 
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3.5 Resistance Labelling 

Providing more informative labels on Canadian canola cultivars will help canola growers select products 

that may aid in reducing the risk of blackleg development. Growing cultivars with the same type of 

resistance in rotation may aid in selection of races that are virulent on that resistance, which will reduce 

the durability of the current sources of resistance. Australia and France both are using some form of 

additional labelling on canola cultivars, and there may be value for Canada to adopt a new labeling 

system as well. 

A methodology to identify resistance grouping will need to be developed first. Discussion about 

appropriate labels needs to occur prior to the introduction of any labels. Consideration will be given to 

the role that major-gene resistance and quantitative resistance may play in these labels. 

 

Possible projects: 

1. Evaluate methodologies that can reliably produce blackleg infection using different races of L. 

maculans. 

2. Develop a high throughput screening procedure that can be used to screen cultivars on an 

annual basis. 

 

Time Frame: 

 Starting in 2013, complete by 2016. 

 

 

3.6 Other Key Research Needed 

In future drafts of this strategic plan, this section will contain a list of projects that address the 

secondary research priorities. 
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3.7 Extension Delivery 

The information generated by current and future research projects will need to be communicated 

effectively to industry and growers. Choosing the appropriate communication vehicles to deliver these 

messages in an effective manner is essential. As an example: how should information on the gene for 

gene relationship between B. napus and L. maculans be presented to agronomists and canola growers 

so that the best choices for cultivar selection are made? The Blackleg Steering Group is in the best 

position to develop the key extension messages. This body represents both private and public 

researchers, extension staff and canola growers, and has the expertise to craft the key messages from 

blackleg research in Canada and elsewhere.  Representation by funding groups will also help to select 

the best vehicles to deliver these messages in the most effective manner. 

Tools that may be used are: 

¶ The Canola Watch ς ǘƘŜ /ŀƴƻƭŀ /ƻǳƴŎƛƭ ƻŦ /ŀƴŀŘŀΩǎ ǿŜŜƪƭȅ ŀƎǊƻƴƻƳƛŎ ŜƳŀƛƭ ǎŜǊǾƛŎŜ 

¶ Develop a dedicated website for blackleg information, such as blackleg.ca   

¶ Articles dedicated to blackleg through Western Canadian magazines and newspapers 

¶ Engaging agronomists to disseminate messaging directly to canola growers 

¶ Engaging canola grower associations to assist in message dissemination 

¶ Video(s) on blackleg management, identification, and the nature of the disease 

¶ Development of literature or brochures on blackleg disease management for growers 

 

When new extension messaging is developed by the Blackleg Steering Group, it will be presented to the 

industry at large prior to being launched. 

 

3.8 Key Extension to Develop 

Immediate key messages are: 

1. Blackleg risk assessment tool to aid in decision making practices 

2. Blackleg identification in the field and how to scout for this disease 

3. List of best management practices and relate these to blackleg risk reduction/enhancement 

4. Encourage the need for diversity when growing canola ς diversity of crops, blackleg resistance, 

fungicide usage, etc. 

 

Extension messaging to develop as blackleg research is completed: 

1. Blackleg resistance classification and recommendations on how resistance selection can prevent 

blackleg infection and resistance breakdown 

2. Encourage adoption of new agronomic practices if the research suggests changes needed 
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Appendix 1:    Literature Review ς Kutcher et al. 2011. Prairie Soils and Crops. Vol. 3. 
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Appendix 2 ς Literature review. CFIA 2012. 
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