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AgriScience Program - Cluster Component 
 

Final Performance Report 
 
This template covers the annual performance reporting for the final year of the activity and two 
additional questions to satisfy the final performance reporting requirements.   

 

Section A: Annual Performance Reporting 
 

This section is the same as previous Annual Reports completed to date, and is intended to capture only 

those results that were achieved during the final year of the activity.  

 

Name of Recipient: Barley Council of Canada 

Project Title: National Barley Cluster 

Project Number: ASC-11 
 

Final Period Covered by the Report: 
2022/04/01 to 2023/03/31 

Activity #: 5 
Name of Activity: Phenotyping barley breeding lines 
and germplasm for disease resistance 

Principal Investigator:  
T.K. Turkington 
 
CO-PI:  
S. Rehman and K. Xi (retired) 

Activity Start Date: 2018/04/01 Activity End Date: 2023/03/31 

 

1. Performance Measures    

In the performance measures table below, please provide the results and achievements that were finalized 

during this final reporting period, that combines all the CA and CRDA activities. Do not include results that 

are not final. Please see Annex A for a description of each performance measure. 
 

Performance Measure Results 
Achieved 

Provide a brief description of each final result 
achieved during the reporting period. 

1. Number of highly qualified 
personnel (HQP) working on 
funded activities 
(HQP refers exclusively to current 
Master and PhD students) 

  

2. Training/knowledge transfer events 

 2.1 Number of training/knowledge 
transfer events organized by the 
recipient 

  

2.2 Number of presentations 
made in training/knowledge 
transfer events 

6 1. Presentation of 2-row Coop report, March 
2023.  Turkington, T.K. 2022 Western Co-
operative 2-row malting barley test disease 
reaction report the Disease Evaluation 
Team, Prairie Recommending Committee 
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Performance Measure Results 
Achieved 

Provide a brief description of each final result 
achieved during the reporting period. 

for Oat and Barley (PRCOB), Prairie Grain 
Development Committee (PGDC), February 
28, 2023, Banff Centre, February 27-March 
2, 2023.  Report on disease reactions for 
candidate barley varieties as part of the 
cooperative Prairie Recommending 
Committee for Oat and Barley 2023 annual 
meeting. 

2. Presentation of Prairie Eastern Barley 
Disease Coop Trial report, March 2023.  
Turkington, T.K. 2022 Western Co-
operative Prairie Eastern Barley Disease 
Coop Test disease reaction report the 
Disease Evaluation Team, Prairie 
Recommending Committee for Oat and 
Barley (PRCOB), Prairie Grain Development 
Committee (PGDC), February 28, 2023, 
Banff Centre, February 27-March 2, 2023.  
Report on disease reactions for candidate 
barley varieties as part of the cooperative 
Prairie Recommending Committee for Oat 
and Barley 2023 annual meeting. 

3. Turkington, T.K., Xi, K., and Rehman, S.  
2022.  The effectiveness of sources of scald 
and net-form net blotch resistance in 
barley differentials and Canadian barley 
varieties.  23rd North American Barley 
Researchers Workshop & 43rd Barley 
Improvement Conference, University of 
California Davis, Davis, California, 
September 21-24, 2022. 

4. Rehman, S., Waterman, S., Xi, K., 
Turkington, T. K. 2022. Virulence of 
Rhynchosporium commune isolates from 
Alberta on barley differential genotypes. 
Presentation at the 43rd Annual Meeting 
of the Plant Pathology Society of Alberta, 
November 3-4, 2022. 

5. Rehman, S. 2022. Opportunities and 
challenges in plant pathology. Presentation 
at the AgSmart event of the Olds College, 
August 10, 2022.  

6. Rehman, S., and Waterman, S. 2022. 
Presentation of cereal disease 
management and disease demo plots.  
Lacombe Field day, July 27, 2022. 

3. 
Number of participants at 
training/knowledge transfer 
events 

605 1. 30-45 
2. 30-45 
3. 75-100 
4. 30-50 
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Performance Measure Results 
Achieved 

Provide a brief description of each final result 
achieved during the reporting period. 

5. Approximately 300-400 attendees at 
AgSmart event of the Olds College. 

6. Approximately 140 attendees at the annual 
OC-FCDC Field day in Lacombe. 

4. 

Number of new knowledge 
transfer products developed  

3 1. Turkington, T.K. 2022 Western Co-
operative 2-row malting barley test disease 
reaction report the Disease Evaluation 
Team, Prairie Recommending Committee 
for Oat and Barley (PRCOB), Prairie Grain 
Development Committee (PGDC), February 
28, 2023, Banff Centre, February 27-March 
2, 2023.  Report on disease reactions for 
candidate barley varieties as part of the 
cooperative Prairie Recommending 
Committee for Oat and Barley 2023 annual 
meeting. 

2. Turkington, T.K. 2022 Western Co-
operative Prairie Eastern Barley Disease 
Coop Test disease reaction report the 
Disease Evaluation Team, Prairie 
Recommending Committee for Oat and 
Barley (PRCOB), Prairie Grain Development 
Committee (PGDC), February 28, 2023, 
Banff Centre, February 27-March 2, 2023.  
Report on disease reactions for candidate 
barley varieties as part of the cooperative 
Prairie Recommending Committee for Oat 
and Barley 2023 annual meeting. 

3. Turkington, T.K., Xi, K., and Rehman, S.  
2022.  The effectiveness of sources of scald 
and net-form net blotch resistance in 
barley differentials and Canadian barley 
varieties.  23rd North American Barley 
Researchers Workshop & 43rd Barley 
Improvement Conference, University of 
California Davis, Davis, California, 
September 21-24, 2022. 

5. Number of papers published in 
peer reviewed journals 

  

6. Number of new technologies (new 
products, practices, processes and 
systems) that are developed 

  

7. Number of new technologies (new 
products, practices, processes and 
systems) that are assessed under 
research conditions 

  

8. Number of new technologies (new 
products, practices, processes and 
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Performance Measure Results 
Achieved 

Provide a brief description of each final result 
achieved during the reporting period. 

systems) that are demonstrated 
on-farm or in-plant 

9. 
Number of new technologies (new 
products, practices, processes and 
systems) that attain Intellectual 
Property (IP) protection. 

1 Badea, A., Legge, W.G., Tucker, J.R., Fetch, T.G., 
Menzies, J.G., Turkington, T.K., Khanal, R., 
Blackwell, B.A. AAC Prairie barley. Canadian Journal 
of Plant Science, [online] 103(1), 138-144. 
http://dx.doi.org/10.1139/cjps-2022-0236. 

10. Number of new technologies (new 
products, practices, processes and 
systems) that are utilized 
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2.  Activity Summary  

Please provide a high-level summary of this activity that includes an introduction, objectives, methodology, 

deliverables, results and discussion. Technical language can be used in this section. 

 

Executive Summary: 

 

Disease resistance phenotyping activities, 2022-2023 

 

Loose smut and covered smut screening 

 

AAFC staff coordinated the inoculation of breeding material with loose (135 breeding lines with two 

heads inoculated per line) and covered smut (434 breeding lines inoculated). Inoculated material was 

then grown out by Olds College staff and screened for resistance to loose smut (140 lines) using growth 

room facilities or field sites at FCDC Lacombe during the fall of 2022/winter 2023. Covered smut 

inoculated seed (434 plots) was grown out in FCDC 2022 nurseries and screened for disease reaction 

(susceptible to resistant) by FCDC staff. 

 

Scald Screening 

 

Large-scale hill plot nurseries to screen for resistance to scald were conducted at both Lacombe (AAFC) 

and Edmonton (Olds College, Alberta Agriculture and Irrigation, AAI). The scald screening site at 

Edmonton was located on plot land at the AAI Crop Divers. Centre North (CDCN). In 2022, the scald 

nursery at AAFC Lacombe had a total of 6,533 hill plots representing material from the Olds College 

Lacombe program as well as programs at Saskatoon (University of Saskatchewan), AAFC Brandon, and 

the western barley Coop tests, Prairie Recommending Committee For Oat and Barley. Scald screening 

data were tabulated and sent to cooperating breeding programs for their information and use regarding 

advancement of material and the genetics of resistance. 

 

A total of 4,109 hill plots consisting of 3090 breeding and germplasm hills from the FCDC Olds College 

breeding program, plus check cultivars were screened at the AAI CDCN by FCDC Olds College. In addition, 

274 hill plots with two replicates consisting of Western Cooperative test lines were also screened. Scald 

data were tabulated and reported to the breeding programs of FCDC and the Western Coop test 

coordinators for their information and use regarding advancement of material and the genetics of 

resistance. 

 

Spot-form and Net-form Net Blotch Screening 

 

In 2022, spot-form and net-form net blotch nurseries were set up at AAFC Lacombe with a total of 1741 

and 2008 hill plots, respectively, representing material from the OC Lacombe program as well as 

programs at Saskatoon (University of Saskatchewan), AAFC Brandon, and the western barley Coop tests, 

Prairie Recommending Committee For Oat and Barley. Spot -form and net-form net blotch screening 

data were tabulated and sent to cooperating breeding programs for their information and use regarding 

advancement of material and the genetics of resistance. 
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In 2022, FCDC Olds College screened a total of 680 net-form net blotch hills that were grown at the 

Alberta Ag. CDCN Edmonton site. Material included 540 hills from the FCDC Olds College breeding 

program. 

 

Spot blotch screening 

 

A pilot spot blotch nursery continued in 2022 at AAFC Lacombe with a total of 328 hill plots, respectively, 

representing key registered varieties with resistance to spot blotch and entries from the western barley 

Coop tests, Prairie Recommending Committee For Oat and Barley. Hill plots were evaluated for spot 

blotch reactions and data were tabulated and used to assess the potential to differentiate spot blotch 

resistance levels. As the spot blotch nursery is refined the nursery will be expanded to include material 

from the AAF Lacombe barley breeding program as well as programs at Saskatoon (University of 

Saskatchewan) and AAFC Brandon. 

 

Screening for Barley diseases in Yield, Coop and Germplasm trials under natural infection conditions 

 

A total of 1189 plots at in 6 tests for barley yield, coop and germplasm trials were assessed for leaf 

diseases across the breeding sites in Alberta. The disease data were tabulated and reported to the 

breeding program of FCDC for their information and use regarding advancement of material and cultivar 

registration. 

 

Introduction: 

 

Since 2000, seeded barley hectares in Canada have decreased from just over 5 million to a low of 2.3 

million hectares in 2017 before increasing to 3.4 million hectares in 2021 (Statistics Canada 2021a).  

During this period farmers have increasingly turned to growing canola with canola acres increasing from 

4.9 to 9.3 million hectares from 2000 to 2017.  The main driving factor behind this shift has been low 

commodity prices and lower farm cash receipts for barley relative to canola and perceived greater 

returns from canola production (Statistic Canada 2021b).  However, production costs and net return 

estimates indicate lower production costs for barley versus canola, while malt barley can have higher net 

returns compared with canola (Western Producer 2015; Saskatchewan Ministry of Agriculture 2021).  

Increasing demand for malt barley in North America, especially associated with the craft malting brewing 

sector, and increased export demand has helped to drive a modest increase in Canadian barley hectares 

(Alberta Barley 2021; Franz-Warkentin 2018; Statistics Canada 2021c; White 2020). Unfortunately, for 

feed barley although production costs are lower, net returns compared to canola are lower. To maintain 

barley production acres, continued research is needed to improve varieties and production systems to 

maintain or lower production costs, while improving net returns. One of the key production and quality 

constraints for barley is the development of plant diseases. In general, average yield losses for leaf 

disease in susceptible varieties range from 10 to 20%, but under tight rotations and favourable weather 

conditions can range up to and over 30%. In a recent study at sites across Western Canada from 2010-

2012, Turkington et al. (2015) observed average yield losses of 12.9% in AC Metcalfe due to leaf disease 

development.  
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Although foliar fungicides can be used to control barley leaf diseases, they represent an added input and 

thus reduced net returns, and based on recent reports some fungicide active ingredients are or maybe at 

risk of reduced pathogen sensitivity. In contrast, barley varieties with good levels of disease resistance 

typically do not respond to fungicide application, while maintaining yield and quality without fungicides. 

In a study by Turkington et al. (2006), cultivar resistance to either scald or net blotch was a key 

management factor, where susceptible cultivars were 4-8 and 5-12 times as likely to have higher levels 

of scald and net blotch, respectively, compared to resistant cultivars. The development of disease 

resistant barley varieties will decrease biotic production risks, improve crop yields and quality, lower 

production costs, reduce pesticide inputs, and ultimately lead to more marketable products domestically 

and internationally. The results from previous projects demonstrated that field screening for scald and 

stripe rust of barley has been effective at identifying and selecting resistance (Xi et al. 2013; Xi et al. 

2016, 2019). Proposed research will ensure we have the ability to accurately phenotype barley breeding 

material and germplasm for resistance to a range of barley diseases. Consistent development of plant 

disease in nurseries and accurate assessment of disease reactions will allow breeders to identify and 

utilize the most effective sources of resistance, while avoiding the hidden costs associated with utilizing 

non-effective sources of resistance. In the long term, disease resistance leads to reduced reliance on 

agrichemicals, which benefits the environment and helps to maintain a healthy and nutritious food 

supply, while decreasing production costs for producers. 

 

 

Objectives of the current research activity include: 

 

- To accurately phenotype barley breeding lines, germplasm, and breeding populations for 

resistance to scald, net-form net blotch, spot-form net blotch, spot blotch, loose and covered 

smut, and stripe rust of barley for breeding programs in western Canada. 

 

 

Deliverables: 

Annual targets for leaf disease and smut nurseries in 2018/2019, 2019/2020, 2020/2021, 2021/2022, 

2022/2023: 

- Preparation of pathogen inoculum and disease screening sites, inoculation of seed (e.g. covered 

smut) for subsequent screening (winter/spring of each year); 

- Set up and maintenance of disease screening sites (spring and summer of each year) 

- Where relevant, inoculation of screening nurseries and irrigation to encourage disease 

development (late spring/summer of each year); 

- Record disease assessments (summer of each year); 

- Tabulate, summarize, make recommendations as to resistance level, and supply this information 

to cooperating breeding programs for their use in assessing lines to advance, what further 

crosses to make, and where appropriate as part of genetic studies or marker development (fall 

of each year); 

- Use screening information to assign or update assigned ratings in provincial variety guides (late 

fall/early winter of each year); 

- Use ratings for evaluation of candidate barley cultivars in the Prairie Recommending Committee 

for Oat and Barley cooperative variety testing system (February of each year). 
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Materials and Methods, Results and Discussion: 

 

Disease resistance phenotyping activities, 2021-2022 

 

General environmental conditions: 

 

From May to August 2022, temperatures were -2oC from normal to +3oC above normal for central 

Alberta and the Edmonton region.  In May 2022, central Alberta and the Edmonton region had <40 to 

<85% of normal precipitation, For June 2022, the Edmonton region and central Alberta had 150 to 

>200% of normal precipitation.  In July 2022, the Edmonton region and central Alberta had 40 to 115% of 

average precipitation.  In August 2022, precipitation levels were decreased with central Alberta and the 

Edmonton region having <40 to <60% of average precipitation.  Supplemental irrigation in late June and 

July promoted moderate levels of disease permitting differentiation between susceptible and resistant 

material in the leaf spot screening trials. 

 

Loose smut and covered smut screening (AAFC) 

 

AAFC staff coordinated the inoculation of breeding material with loose (135 breeding lines with two 

heads inoculated per line) and covered smut (seed of 434 breeding lines inoculated). Inoculated material 

was then grown out by Field Crop Development Centre (FCDC) Olds College (OC) staff and screened for 

resistance to loose smut using growth room facilities or field sites at FCDC OC Lacombe during the fall of 

2022/winter of 2023. Covered smut inoculated seed was grown out in FCDC OC field nurseries and 

screened for disease reaction (susceptible to resistant) by FCDC OC staff.  

 

Scald Screening (AAFC) 

 

The AAFC Lacombe screening site was inoculated once with infested straw from the 2021 AAFC Lacombe 

screening site and twice with a conidiospore suspension of two scald isolates. In 2022, the scald nursery 

at AAFC Lacombe a total of 6,533 hill plots representing material from the Olds College Lacombe 

program as well as programs at Saskatoon (University of Saskatchewan), AAFC Brandon, and the western 

barley Coop tests, Prairie Recommending Committee For Oat and Barley. Scald screening data were 

tabulated and sent to cooperating breeding programs for their information and use regarding 

advancement of material and the genetics of resistance.  In addition, coop trial data were sent to the 

Western Coop test coordinators for their information and use regarding advancement of material and 

the genetics of resistance.  Breeding lines and currently registered varieties with resistance to scald were 

evaluated for scald resistance on July 25, 2022, using a 0-9 scale where 0 = no disease in the upper, 

middle or lower canopy, while 9 = >=50% of the leaf area affected by scald in the upper, middle and 

lower canopy. Scald screening data were tabulated and sent to cooperating breeding programs for their 

information and use regarding advancement of material and the genetics of resistance.  

 

For the FCDC OC program, the average scald rating for check lines was 6.9 on the 0-9 scale with a range 

of 0-9, while Figure 1 shows the frequency distribution of ratings for the 0-9 rating categories.  FCDC OC 

breeding lines had an average rating of 6.4 with a range of 0-9.  The University of Saskatchewan check 

material had an average rating of 5.4 with a range of 0-9, while the breeding material had an average 
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rating of 6.5 and a range of 0-9, while Figure 2 shows the frequency distribution of ratings for the 0-9 

rating categories.  The AAFC Brandon check material had an average rating of 6.0 with a range of 0-8, 

while the breeding material had an average rating of 6.0 and a range of 0-9, while Figure 3 shows the 

frequency distribution of ratings for the 0-9 rating categories.     

 

Trials were conducted in 2022 to assess the variability and nature of the pathogen that causes scald of 

barley. A four replicate RCBD experiment was conducted at Lacombe to assess the reaction of registered 

barley varieties, breeding material and differential lines carrying scald resistance.  Overall the summer 

was favourable for disease development, while irrigation also helped to promote the development of 

high levels of scald developed during the growing season (Table 1).  The susceptible check line 

Harrington had an average rating of 6.5 on the 0-9 scale used for rating.  Older and previously 

intermediate to resistant varieties such as AC Harper, AC Stacey, Breton, Canmore, CDC Dolly, CDC Earl, 

CDC Guardian, CDC McGwire, CDC Silky, Falcon, Leduc, Manny, Niobe, Peregrine, Sundre, Trochu, and 

Vivar also had moderate to high levels of disease with average ratings that ranged from 4.8 to 6.8, and 

were not significantly different from Harrington, the susceptible check.  Of concern was the moderate to 

high levels of scald observed on the varieties Manny and Sundre, which generally exhibited good to very 

good levels of scald resistance.  The higher levels of scald on these previously resistant to moderately 

resistant varieties suggests that scald pathotypes are adapting to the sources of resistance in these 

varieties. Moreover, the resistance in these varieties, if used individually by breeders would not provide 

adequate levels of control.  In 2022, the sources of resistance in a range of varieties such as Busby, CDC 

Maguire, Gadsby, Jaeger and Seebe appeared to be moderate effective with ratings of 3.1-4.3, which 

were significantly lower than the susceptible check Harrington.  In general, the scald resistance in these 

varieties is still useful, but should be managed appropriately via variety rotation (gene deployment over 

time) and/or used as part of a pyramid of genes. 

 

Differentials with reduced and significantly lower levels of disease versus Harrington included: 

Abyssinian, Astrix, Athene, Atlas 46, Atlas 68, , Hudson, Igri, Kitchin, Osiris, OsirisRh4Rh4, Pirate, Shyri, 

and Turk (Table 1).  The resistance sources in these differentials would still be useful for barley breeders, 

but again should be managed via gene deployment over time and/or used a part of a pyramid of genes 

within a single variety.  Unfortunately, levels of scald on API/CM67-B//Ager, Forrajer, and Gatillo-Bar 

ranged from 5.3-6.0, and the higher levels of scald on these previously resistant to moderately resistant 

varieties suggests that scald pathotypes are adapting to the sources of resistance in these varieties. 

Moreover, the resistance in these varieties, if used individually by breeders would not provide adequate 

levels of control.  Levels of scald were also starting to increase on Armelle, Jet, Turk and use of these 

sources of resistance individually should be avoided. 

 

 

Spot-form and Net-form Net Blotch Screening 

 

In 2022, spot-form and net-form net blotch nurseries were set up at AAFC Lacombe with a total of 1,741 

and 2,008hill plots, respectively, representing material from the FCDC OC Lacombe program as well as 

programs at Saskatoon (University of Saskatchewan), AAFC Brandon, and the western barley Coop tests 

for the Prairie Recommending Committee For Oat and Barley. Spreader rows of a susceptible line (Seebe 

for spot-form and Sundre for net-form net blotch) were used at the Lacombe site and all hill plots 
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including spreader rows were inoculated with autoclaved rye grain, which was infested with several 

isolates of the spot-form or net-form net blotch pathogen.  In addition, infested straw from the 2021 

AAFC Lacombe screening sites were also spread over each respective trial.  Breeding lines and currently 

registered varieties with net blotch resistance were evaluated for spot-form and net-form net blotch 

reactions and resistance on August 8, 2022, using a 0-9 scale where 0 = no disease in the upper, middle 

or lower canopy, while 9 = >=50% of the leaf area affected by net blotch in the upper, middle and lower 

canopy. Spot-form and net-form net blotch screening data were tabulated and sent to cooperating 

breeding programs for their information and use regarding advancement of material and the genetics of 

resistance. 

 

For the FCDC OC program, the average net-form net blotch rating for check lines was 2.0 on the 0-9 scale 

with a range of 0-7, with Sundre the susceptible check having an average rating of 6.1.  FCDC OC 

breeding lines had an average rating of 1.6 with a range of 0-6, while Figure 4 shows the frequency 

distribution of ratings for the 0-9 rating categories.  The University of Saskatchewan (U of S) check 

material had an average rating of 1.3 with a range of 0-5 with Sundre having an average rating of 6.1, 

while the breeding material had an average rating of 0.7 and a range of 0-5, while Figure 5 shows the 

frequency distribution of ratings for the 0-9 rating categories.  The AAFC Brandon check material had an 

average rating of 1.9 with a range of 0-7, with Sundre having an average rating of 6.1, while the breeding 

material had an average rating of 0.4 and a range of 0-5, while Figure 6 shows the frequency distribution 

of ratings for the 0-9 rating categories. 

 

For the FCDC OC program, the average spot-form net blotch rating for check lines was 3.7 on the 0-9 

scale with a range of 3-6.  FCDC OC breeding lines had an average rating of 3.9 with a range of 2-6.  The 

susceptible check lines, Harrington and Seebe, had an average rating of 5.4 and 5.1, respectively, while 

Figure 7 shows the frequency distribution of ratings for the 0-9 rating categories.  The University of 

Saskatchewan (U of S) and AAFC check material had an average rating of 3.7 with a range of 2-5, while 

the breeding material had an average rating of 3.7 and a range of 2-6.  The AAFC susceptible check lines, 

Harrington and Seebe had average ratings of 5.4 and 5.1, respectively. Figure 8 shows the frequency 

distribution of ratings for the 0-9 rating categories.  The AAFC Brandon check material had an average 

rating of 3.9 with a range of 2-6, while the breeding material had an average rating of 3.7 and a range of 

2-6.  Figure 9 shows the frequency distribution of ratings for the 0-9 rating categories. The AAFC 

Lacombe susceptible check lines, Harrington and Seebe had average ratings of 5.4 and 5.1, respectively.   

 

Trials were conducted in 2022 to assess the variability and nature of the pathogens that cause net-form 

and spot-form of net blotch of barley. A four replicate RCBD experiment was conducted at Lacombe for 

each form of net blotch to assess the reaction of registered barley varieties, breeding material and 

differential lines carrying resistance to both forms of net blotch.  The summer tended to be more 

favourable for scald, likely due to somewhat cooler conditions, irrigation helped to promote the 

development of moderate levels of net- and spot-form net blotch during the growing season (Tables 2 

and 3).  For net-form net blotch the susceptible Harrington and Sundre had average ratings of 3.5 and 

5.8 on the 0-9 scale used for rating (Table 2).  All varieties had lower levels of net-form net blotch versus 

Sundre (Table 2), while Steptoe (3.8) was not significantly different from Harrington, which had a 

significantly lower rating than Sundre.  The reaction of Harrington is interesting as it was considered to 

be susceptible, but at the time of registration in 1984 it was rated as susceptible, although it was a 
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combined rating as no separate reactions to the net-form and spot-form of net blotch pathogens were 

reported.  Finnish research does indicate that Harrington can have more of a resistant reaction with 

some isolates of the net-form net blotch pathogen (Jalli 2010).  There appear to be a number of 

potential sources of resistance in varieties such as Synergy, Amisk, Chigwell, Vivar, AB Wrangler and CDC 

Copeland.  In general, the resistance in these varieties is still useful, but should be managed 

appropriately via variety rotation (gene deployment over time) and/or used as part of a pyramid of 

genes.  This is especially the case as Akhavan et al. (2017) demonstrated virulence of the net-form net 

blotch pathogen on CDC Helgason and Vivar, while they reported that the resistance in AAC Synergy was 

still mainly effective. 

 

Differentials with reduced and substantially lower levels of net-form net blotch (<1.0) versus both 

Harrington and Sundre included: CI5791, CI9820, TR 236, TR 473, CI9214, etc. (Table 2).   The resistance 

sources in these differentials would still be useful for barley breeders, but again should be managed via 

gene deployment over time and/or used a part of a pyramid of genes within a single variety.  This is 

consistent with virulence assessments done on barley differential hosts (Alireza et al. 2016).  The 

observed reactions on Harrington, and substantially lower levels on a range of varieties and differentials 

is concerning.  We are concerned that the use of Sundre spreader rows and infected Sundre straw from 

previous growing seasons may represent the use of a pathotype more virulent on Sundre, but with less 

virulence on a range of barley varieties and lines that would be expected to have intermediate levels of 

net blotch.  As a consequence we are planning on adjusting the mix of net-form net blotch isolates used 

to inoculate the nursery along with changing the variety used for spreader rows and a source of infected 

straw.  Although Sundre is highly susceptible to net-form net blotch it may not be representative of the 

pathotype spectrum typically encountered in commercial fields.   

 

For spot-form net blotch the susceptible varieties Harrington and Seebe had an averages rating of 4.8-

5.0 on the 0-9 scale used for rating (Table 3).  Most varieties had similar levels of spot-form net blotch 

versus Seebe and the sources of resistance in these varieties may not provide sufficient levels of 

management, especially those with ratings of >3.8 and when used individually.  In contrast, the levels of 

disease in AAC Synergy and Cerveza were significantly lower than Harrington, while AB Cattlelac and 

Major were significantly lower than Seebe.  In general, the resistance in these varieties is still useful, but 

should be managed appropriately via variety rotation (gene deployment over time) and/or used as part 

of a pyramid of genes.  This is especially the case as Akhavan et al. (2017) demonstrated virulence of the 

spot-form net blotch pathogen on CDC Meredith, while they reported that the resistance in AAC 

Synergy, Cerveza and Major was still effective. 

 

Most differentials had intermediate levels of spot-form net blotch and similar to both Harrington and 

Seebe (Table 3).  The sources of resistance in these differentials may not provide sufficient levels of 

management, especially those with ratings of >=4 and when used individually.  However, some 

differentials had significantly lower ratings versus Harrington including Chebec, Keel and TR03189, while 

differentials with lower ratings versus Seebe also included TR 250.  The resistance sources in these 

differentials would still be useful for barley breeders, but again should be managed via gene deployment 

over time and/or used a part of a pyramid of genes within a single variety.  This is different compared 

with virulence assessments done on barley differential hosts by Alireza et al. (2016).  They indicted that 

CI9214 represented a useful source of resistance to spot-form net blotch, while Betzes and other 
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differentials did not.  In the current study, CI9214 had a rating of 4.0 which was not significantly different 

from the check lines.  In previous years Wisconsin Pedigree and OAC21 also had lower ratings versus the 

susceptible checks, but in 2022 these differentials had ratings of 4.5 and 4.8, respectively, and use of 

these sources of resistance individually should be avoided. 

 

 

Spot blotch screening 

 

In 2022, the pilot spot blotch nursery continued at AAFC Lacombe with a total of 328 hill plots, 

respectively, representing key registered varieties and differentials with resistance to spot blotch and 

entries from the western barley Coop tests, Prairie Recommending Committee For Oat and Barley. Hill 

plots were evaluated for spot blotch reactions and data were tabulated and used to assess the potential 

to differentiate spot blotch resistance levels. Spreader rows of a susceptible line were used at the 

Lacombe site and all hill plots including spreader rows were inoculated with autoclaved rye grain, which 

was infested with an isolate of the spot blotch pathogen, while infected straw was available from 2021 

and was used to inoculate the spot blotch screening trial in 2022.  Hill plots were evaluated for spot 

blotch reactions and resistance on August 11, 2022. The summer tended to be more favourable for 

scald, likely due to somewhat cooler conditions, which would be less favourable for the net blotch and 

spot blotch pathogens.  Irrigation helped to promote the development of moderate levels of spot blotch 

during the growing season.  Spot blotch data were tabulated and used to assess the potential to 

differentiate spot blotch resistance levels.  As the spot blotch nursery is refined the nursery will be 

expanded to include material from the FCDC OC Lacombe barley breeding program as well as programs 

at Saskatoon (University of Saskatchewan) and AAFC Brandon.  The differential and resistant variety test 

lines in the pilot spot blotch nursery were set up with two replicates and had an average rating of 4.4 on 

the 0-9 scale, with a range of 3-7, with susceptible check lines Seebe, Brahma, and CDC Bold having 

ratings of 6.0, 5.0, and 5.0, respectively (Table 4).  In 2021, AAC Synergy, AAC Connect, CDC Fraser, CDC 

Bow, and AC Metcalfe had ratings of <=2.0 suggesting they would represent useful sources of resistance 

for barley breeders.  However, in 2022 these varieties along with others that had spot blotch ratings of 

>3.5-4.0, suggesting that the effectiveness of the spot blotch resistance in these varieties may be 

somewhat reduced.  A number of differential lines including Bowman, Clho 1227, ND 23180, ND B112, 

ND 5883, Tolar, and TX7934 had spot blotch ratings >4.  As a consequence the use of these varieties or 

differentials individually within a variety may want to be avoided, but instead used a part of a pyramid of 

genes within a single variety.  Adihetty et al. (2021) also observed increased virulence of the spot blotch 

pathogen on AAC Synergy, CDC Fraser, and Revanche.  They suggested the identification of isolates 

virulent on spot blotch “resistant” varieties highlights the importance of improved more resistant 

varieties and/or pyramiding of genes within a single variety.  Adihetty et al. (2021) also suggested that 

the use of host resistance should be combined with integrated disease management practices for the 

sustainable management of spot blotch of barley. 

 

 

 

 

 

Screening for Barley diseases in Yield, Coop and Germplasm trials under natural infection conditions, 
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Olds College Field Crop Development Centre 

 

Screening scald resistance for the Western Cooperative tests 

 

Lines/check cultivars from OC FCDC were screened for scald resistance in the scald nursery at CDCN, 

Edmonton. A total of 274 hill plots (137 lines x 2 reps) from the western cooperative test, 3090 hill plots 

from BGZUED22 nursery from FCDC-OC breeding program were assessed for disease severity on July 26, 

2022. Plots were inoculated twice (June 14 and June 28, 2022) with a conidiospore suspension in a 50:50 

mix ratio of the check isolate 40NROT01 and four single spore isolates 2021-34, 2021-40, 2021-43, 2021-

44, respectively. Scald-infested CDC Copeland straw that had been collected from the same nursery the 

previous year was also spread on the plots at the time of the first spray inoculation on June 14, 2022. 

 

Given the favourable conditions, the following disease rating scale was used: <= 2 = R; <= 4 = MR; <= 5 = 

I; <= 6 = MS; and >= 7= S. The mean disease severity of 3 on the resistant check (Manny) and of 9 on the 

susceptible check (Harrington) was observed.  For the coop trials, the average disease severity of 6.6 for 

2-row, 6.8 for feed barley, 7.7 for Hull-less, and 7.2 for the Eastern Barley Coop (EBC) barley lines was 

observed with an overall range of disease severity of 0-9. In case of coop trials, none of the test entries 

were resistant to scald. About 19% of 2-row, 3.7% of EBC, and 7.1% of feed and forage trials were MR. 

The disease reactions were negatively skewed towards susceptibility (Table 5).   

 

Scald data were tabulated and reported to the respective stake holders including Western Coop test 

coordinators for their information and use regarding advancement of material and cultivar registration 

as part of the PRCOB disease evaluation team. Information on cultivar disease reactions from these tests 

may be used to update those in Varieties of Cereal and Oilseed Crops for Alberta. This screening test will 

be continued for the growing season of 2023.    

 

 

Screening scald resistance for FCDC OC lines (BGZU test) at CDCN 

 

Over 1,545 hill plots in two replications (3,090 hill plots), consisting of breeding and germplasm lines 

from the FCDC OC barley breeding program including check cultivars were screened at CDCN 

(Edmonton) on July 26, 2023 using a 0-9 rating scale. High level of scald was established due to disease 

conducive weather conditions and the use of frequent supplementary sprinkler-irrigation also helped in 

enhancing the disease pressure. A clear differentiation between susceptible and resistant lines was 

observed with an average disease rating on susceptible checks (8.5 for Harrington, 7.3 for CDC 

Austenson, 7.2 for Excel), and resistant checks (1.7 for Manny, 1.80 for Seebe) with a range of disease 

severity from 1-9 (Table 6). About 39.3% of the entries were rated as R-MR, whereas, 50.6% of the 

entries were MS-S, with an average disease severity of 5.2 (Figure 10). Plots were inoculated twice (June 

14 and June 28, 2022) with a conidiospore suspension in a 50:50 mix ratio of the check isolate 40NROT01 

and four single spore isolates 2021-34, 2021-40, 2021-43, 2021-44, respectively. In addition, scald-

infested CDC Copeland straw that had been collected from the same nursery the previous year was also 

spread on the plots at the time of the first spray inoculation on June 14, 2022. 

 

Screening for resistance to leaf diseases of advance breeding lines at the FCDC OC breeding site 
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A total of 776 plots in three barley trials under natural infection conditions were assessed for leaf 

diseases at Lacombe (Alberta), which included B6Y1L22 (228 lines), BIOIL22 (228 lines), and BFYIL22 

(320) trials. Except for BFYIL22 trial, scald was the predominant disease in B6Y1L22 and BIOIL22 trials 

with an average disease rating of 4.7 and 4.0 with a range of disease severity of 3-8, respectively. The 

BFYIL22 trial was too dry with no clear differentiation between resistant and susceptible lines. Both 

agronomic checks AB Cattelac and Amisk had an average disease severity of 4.0 and 5.2. A modified 

disease rating scale was used: <= 3 = R; <= 4= MR; <= 5 = I; <= 6 = MS; and >= 7= S. In case of BFYIL22 

trial, 21.4% of the lines were R and MR, whereas 28.1% of the entries were MS-S.  

 

In case of BIOIL22 trial, the distribution of disease severity was positively skewed towards resistance 

with 42.8% of the lines being R and MR, whereas 24.5% of the entries were MS-S (Figure 11). Owing to 

dry conditions, a modified disease rating scale was used: <= 1= R; <= 2= MR; <= 3 = MS; and >= 4= S.  

 

 

Net-form Net Blotch (NFNB) Screening at CDCN Edmonton 

As a new activity, 540 hill plots of FCDC OC breeding material (ZBZNED22 trial), plus checks were 

screened at the CDCN Edmonton. All the plots were inoculated with net blotch infected grains @ 10g/hill 

plot, in addition to straw inoculation with infected straw from 2021. Moderate levels of NFNB was 

observed with an average disease rating of 1.9 for the ZBZNED22 trial of FCDC OC trial. The following 

disease rating scale was used: <= 2 = R; <= 4 = MR; <= 5 = I; <= 6 = MS; and >= 7= S. Among checks, 

Sundre had a disease severity of 8.0, Manny had a disease severity of 6.7, and Harrington had a disease 

severity of 4.0. In case of ZBZNED22 trial, 79.7% and 1.0% lines were R and S (Figure 12).   

 

 

Loose smut and covered smut screening 

AAFC staff coordinated the inoculation of breeding material with loose (135 breeding lines with two 

heads inoculated per headline), and covered smut (seed of 432 breeding lines inoculated). Inoculated 

material was then grown out by FCDC OC staff and screened for resistance to loose smut using growth 

room facilities (loose smut), and field site (covered smut) at FCDC OC Lacombe during the fall of winter 

of 2021. Off the 135 lines in loose smut trial, 50 lines (37%) were R and 85 lines (63%) were S. While in 

case of the covered smut trial, a range of disease severity of 0-7 was recorded. Of the 432 lines 

evaluated, 311 (72%) lines were R, 62 lines (14.4%) were MR, 26 (6%) were I, 17 (3.9%) were MS, and 16 

(3.7%) were S (Figure 13).  

 

 

Production of scald and net blotch infested straw 

 

To produce scald-infested straw for the scald nursery of 2022 growing season, a highly susceptible 

cultivar, CDC Copeland was seeded in the scald nursery in CDCN Edmonton. An overall disease rating of 9 

was noted for this cultivar at the end of the season, indicating high levels of scald development. 

Furthermore, an overall rating of 7 was observed for the net blotch straw nursery that was seeded with 

cv. Sundre in Lacombe. The straw was harvested, baled, and stored at CDCN Edmonton (Scald) and 

Lacombe (net blotch). 
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Table 1.  Average disease severity, scald resistant hills trial and differences from the susceptible check 
Harrington, Lacombe, 2022. 

Entry 
Average disease severity (0-9 

scale) 
Significantly different from Harrington (P 

value) 

Jackson 7.8 0.6574 

La Mesita 7.3 0.9989 

CDC Dolly 6.8 1.0000 

CDC Earl 6.8 1.0000 

Digger 6.8 1.0000 

AC Stacey 6.5 1.0000 

Atlas 6.5 1.0000 

Canmore 6.5 1.0000 

Chigwell 6.5 1.0000 

Harrington 6.5   

Kasota 6.5 1.0000 

Mahigan 6.5 1.0000 

Peregrine 6.5 1.0000 

Trochu 6.5 1.0000 

Breton 6.3 1.0000 

Muskwa 6.3 1.0000 

Amisk 6.0 1.0000 

API/CM67-
B//Ager 6.0 1.0000 

Bey 6.0 1.0000 

CDC Guardian 6.0 1.0000 

CDC Silky (R) 6.0 1.0000 

Falcon 6.0 1.0000 

Gatillo-Bar 6.0 1.0000 

Ponoka 6.0 1.0000 

Trebi 6.0 1.0000 

Vivar 6.0 1.0000 

AC Harper 5.8 0.9989 

Modoc 5.8 0.9989 

Sundre 5.8 0.9989 

Leduc 5.5 0.9286 

Forrajera 5.3 0.6574 

Niobe 5.3 0.6574 

Niska 5.0 0.3595 

Johnston 4.8 0.1621 

Manny 4.8 0.1621 

Steudelli 4.8 0.1621 

Turk 4.5 0.0614 

Tyto 4.3 0.0512 

Armelle 4.3 0.0197 

Jaeger 4.3 0.0197 

Jet 4.3 0.0197 

Busby 4.0 0.0054 

Gadsby 4.0 0.0054 
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Table 1 continued.  Average disease severity, scald resistant hills trial and differences from the 
susceptible check Harrington, Lacombe, 2022. 

Entry 
Average disease severity (0-9 

scale) 
Significantly different from Harrington (P 

value) 

Seebe 4.0 0.0054 

Kitchin 3.3 <.0001 

CDC McGwire 3.1 0.0014 

Atlas 68 1.8 <.0001 

Abyssinian 1.3 <.0001 

Athene 1.3 <.0001 

Igri 1.3 <.0001 

Pirate 1.0 <.0001 

Astrix 0.8 <.0001 

Atlas 46 0.8 <.0001 

OsirisRh4Rh4 0.8 <.0001 

Osiris 0.0 <.0001 

Hudson 0.0 <.0001 

Shyri 0.0 <.0001 

 

  



 

AgriScience Program - Final Performance Report Template - Cluster Component 

       19 

Table 2.  Average disease severity, net-form net blotch resistant hills trial and 
differences from the susceptible check Harrington, Lacombe, 2022. 

Entry 

Average 
disease 

severity (0-9 
scale) 

Significantly different 
from Harrington (P 

value) 
Significantly different 
from Sundre (P value) 

Sundre 5.8 <.0001   

Steptoe 3.8 1.0000 <.0001 

Harrington 3.5   <.0001 

Chigwell 3.0 0.9836 <.0001 

AC Harper 1.5 <.0001 <.0001 

AC Ranger 1.5 <.0001 <.0001 

CDC Carter 0.7 <.0001 <.0001 

AB Hague 0.5 <.0001 <.0001 

AB Prime 0.5 <.0001 <.0001 

CDC Cowboy 0.5 <.0001 <.0001 

Heartland 0.0 <.0001 <.0001 

Herta 0.0 <.0001 <.0001 

Major 0.0 <.0001 <.0001 

TR 236 0.0 <.0001 <.0001 

TR 473 0.0 <.0001 <.0001 

Lowe 0.0 <.0001 <.0001 

Norbert 0.0 <.0001 <.0001 

Atlas 0.0 <.0001 <.0001 

Beecher 0.0 <.0001 <.0001 

Brahma 0.0 <.0001 <.0001 

Breton 0.0 <.0001 <.0001 

CDC Copeland 0.0 <.0001 <.0001 

CDC Helgason 0.0 <.0001 <.0001 

CDC Maverick 0.0 <.0001 <.0001 

CDC McGwire 0.0 <.0001 <.0001 

CDC Trey 0.0 <.0001 <.0001 

CI5791 0.0 <.0001 <.0001 

CI9214 0.0 <.0001 <.0001 

Conlon 0.0 <.0001 <.0001 

AAC Synergy 0.0 <.0001 <.0001 

AB Wrangler 0.0 <.0001 <.0001 

AC Newdale 0.0 <.0001 <.0001 

AC Rosser 0.0 <.0001 <.0001 

Amisk 0.0 <.0001 <.0001 

CI9820 0.0 <.0001 <.0001 

Vivar 0.0 <.0001 <.0001 
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Table 3.  Average disease severity, spot-form net blotch resistant hills trial and differences 
from the susceptible checks Harrington and Seebe, Lacombe, 2022. 

Entry 

Average 
disease 

severity (0-9 
scale) 

Significantly different 
from Harrington (P value) 

Significantly different 
from Seebe (P value) 

Yangsimai 3 6.0 0.0565 0.2420 

CI5286 5.5 0.6677 0.9895 

CI5791 5.3 0.9895 1.0000 

CI9820 5.0 1.0000 1.0000 

Seebe 5.0 1.0000   

Steptoe 5.0 1.0000 1.0000 

TR 473 5.0 1.0000 1.0000 

AB Advantage 4.8 1.0000 1.0000 

CI9819 4.8 1.0000 1.0000 

Harrington 4.8   1.0000 

Haruna Nijo 4.8 1.0000 1.0000 

OAC21 4.8 1.0000 1.0000 

CI3576 4.5 1.0000 0.9895 

Herta 4.5 1.0000 0.9895 

Lowe 4.5 1.0000 0.9895 

Torrens 4.5 1.0000 0.9895 

Wisconsin Pedigree 4.5 1.0000 0.9895 

AB Prime 4.3 0.9895 0.6677 

AB Tofield 4.3 0.9895 0.6677 

Bonanza  4.3 0.9895 0.6677 

BYDV-018 4.3 0.9895 0.6677 

CDC Helgason 4.3 0.9895 0.6677 

Esperance Orge 289 4.3 0.9895 0.6677 

Galleon 4.3 0.9895 0.6677 

MXB.486 4.3 0.9895 0.6677 

Norbert 4.3 0.9895 0.6677 

AB Brewnet 4.0 0.6677 0.2420 

CDC Meredith 4.0 0.6677 0.2420 

CI9214 4.0 0.6677 0.2420 

Excel  4.0 0.6677 0.2420 

Heartland 4.0 0.6677 0.2420 

TR 236 4.0 0.6677 0.2420 

AB Hague 3.8 0.2420 0.0565 

AB Wrangler 3.8 0.2420 0.0565 

Betzes 3.8 0.2420 0.0565 

AB Cattlelac 3.5 0.0565 0.0089 

Major 3.5 0.0565 0.0089 

TR 250 3.5 0.0565 0.0089 

AAC Synergy 3.3 0.0089 0.0010 

Chebec 3.3 0.0089 0.0010 

Keel 3.3 0.0089 0.0010 

TR 03189 3.3 0.0089 0.0010 

Cerveza 3.0 0.0010 <.0001 
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Table 4.  Average disease severity, spot blotch resistant 
hills trial, Lacombe, 2022. 

Entry Average disease severity (0-9 scale) 

Gadsby 6.0 

Seebe 6.0 

TX7934 6.0 

Brahma 5.0 

CDC Bold 5.0 

ND B112 5.0 

ND5883 5.0 

Tolar 5.0 

AAC Synergy 4.5 

AC Metcalfe 4.5 

Bowman 4.5 

Cerveza 4.5 

CIho 1227 4.5 

ND23180 4.5 

12IBYT#25 4.0 

Breton 4.0 

CDC Bow 4.0 

CDC Copeland 4.0 

Conlon 4.0 

Major 4.0 

ND23122 4.0 

TR251 4.0 

AAC Connect 3.5 

Argyle 3.5 

CDC Fraser 3.5 

Conlon 3.5 

Ackerman Madi 3.0 
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Figure 1.  Distribution of scald ratings (0-9 scale), Field Crop Development Centre, Olds College, AAFC 

Lacombe scald nursery, 2022. 

 

Figure 2.  Distribution of scald ratings (0-9 scale), Crop Development Centre, University of Saskatchewan, 

AAFC Lacombe scald nursery, 2022. 

0

100

200

300

400

500

600

0 1 2 3 4 5 6 7 8 9

Distribution of scald ratings for FCDC OC lines, 
2022

N
u

m
b

e
r 

o
f 

lin
e

s 
in

 e
ac

h
 

co
rr

e
sp

o
n

d
in

g 
ra

ti
n

g 
ca

te
go

ry

Rating Category (0-9 scale)

0

100

200

300

400

500

600

0 1 2 3 4 5 6 7 8 9

Distribution of scald ratings for CDC U of S lines, 
2022

N
u

m
b

e
r 

o
f 

lin
e

s 
in

 e
ac

h
 

co
rr

e
sp

o
n

d
in

g 
ra

ti
n

g 
ca

te
go

ry

Rating Category (0-9 scale)



 

AgriScience Program - Final Performance Report Template - Cluster Component 

       23 

 

Figure 3.  Distribution of scald ratings (0-9 scale), AAFC Brandon, AAFC Lacombe scald nursery, 2022. 

 

 

Figure 4.  Distribution of net-form net blotch ratings (0-9 scale), Field Crop Development Centre, Olds 

College, AAFC Lacombe net-form net blotch nursery, 2022. 
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Figure 5.  Distribution of net-form net blotch ratings (0-9 scale), Crop Development Centre, University of 

Saskatchewan, AAFC Lacombe net-form net blotch nursery, 2022. 

 

 

Figure 6.  Distribution of net-form net blotch ratings (0-9 scale), AAFC Brandon, AAFC Lacombe net-form 

net blotch nursery, 2022. 
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Figure 7.  Distribution of spot-form net blotch ratings (0-9 scale), Field Crop Development Centre, Olds 

College, AAFC Lacombe spot-form net blotch nursery, 2022. 

 

 

Figure 8.  Distribution of spot-form net blotch ratings (0-9 scale), Crop Development Centre, University of 

Saskatchewan, AAFC Lacombe spot-form net blotch nursery, 2022. 
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Figure 9.  Distribution of spot-form net blotch ratings (0-9 scale), AAFC Brandon, AAFC Lacombe spot-

form net blotch nursery, 2022. 
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Table 5. Summary statistics of the Western cooperative test for barley. The disease severity (DS) 

percentage for various classes such as resistant (R), moderately resistant (MR), intermediate (I), moderately 

susceptible (MS), and susceptible (S) along with mean disease severity, range and standard deviation are 

shown in the table. 

 

 

 

 

 

 

 

Table 6. Mean disease severity of resistant and susceptible barley check cultivars to scald in BGZUED22 trial 

in CDCN scald nursery, Edmonton, 2022.  

Check cultivars Mean severity Min-Max 

Amisk (I*) 5.13 4-6 

CDC Austenson (S*) 7.3 5-9 

Excel (S) 7.2 6-8 

Harrington (S) 8.57 8-9 

Manny (R*) 1.7 1-4 

Seebe (MR*) 1.8 1-3 

 *R=resistant; MR=moderately resistant; I=intermediate; S=susceptible (Alberta Seed Guide) 
 

 

 

 

 

 

 

 

 

 

R (%) MR (%) I (%) MS (%) S (%) Mean DS DS Range Std.

2-Row coop 0.0 19.0 11.9 9.5 59.5 6.6 4-9 1.8

Feed barley coop 0.0 7.1 9.5 14.3 69.0 6.8 3-9 1.6

Hulless coop 0.0 0.0 7.7 0.0 92.3 7.7 5-9 1

CL coop 0.0 15.4 15.4 15.4 53.8 6.1 4-8 1.2

EP coop 0.0 3.7 3.7 11.1 81.5 7.2 3-9 1.1
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Figure 10. Frequency distribution of scald disease severity on a scale of 0-9 in FCDC OC barley lines 

(BGZUED22 trial) screened in CDCN nursery, Edmonton, 2022. 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Frequency distribution of scald disease severity (%) in B6YIL22 and BIOLIL22 trails of FCDC OC 

screened under natural disease pressure in Lacombe, Alberta in 2022. Here R = resistant, MR = 

moderately resistant, I = intermediate, MS = moderately susceptible, and S = susceptible. 
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Figure 12. Frequency distribution of net form net blotch disease severity in FCDC OC (ZBZNED22 trial) lines 

screened in CDCN nursery, Edmonton, 2022. Here R = resistant, MR = moderately resistant, I = 

intermediate, MS = moderately susceptible, and S = susceptible. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. A pie-chart showing the distribution of covered smut disease severity in FCDC OC barley lines (B-

ZSL22 trial) screened in FCDC OC, Lacombe in 2022. Here R = resistant, MR = moderately resistant, 

I = intermediate, MS = moderately susceptible, and S = susceptible. 

 



 

AgriScience Program - Final Performance Report Template - Cluster Component 

       30 

 

3. Issues  
• Describe any challenges or concerns in achieving the results and deliverables of this activity during 

the reporting period. How were they overcome or how do you plan to overcome?  

• Describe any potential changes to the work plan and the budget during the reporting period. How 

were or how will they be managed?  

 

 

 

 

 

4. Key Achievements 

A key achievement represents a significant achievement or tangible result that could potentially be applied 

either by farmers or industry or the science community. In one to three paragraphs, please provide key 

achievements that meet one of the following criteria: 

1) The item has commercial potential (all testing and piloting has been completed); 

2) The item has been commercialized; or 

3) The item has been adopted by the sector. 

Examples of tangible results could include increased sustainability (beneficial management practice), 

reduced costs, improved productivity or increased profitability. Please note that the information provided 

will be used for communication purposes only. 

 

If no key achievements have been realized at this stage, please leave this section blank. 

 

1) the release of new improved high quality, agronomically adapted barley varieties that promote more 

sustainable barley production for producers. 

 

2) the identification of sources of barley leaf spot and smut resistance that can be used in the 

development of new improved high quality, agronomically adapted barley varieties that promote more 

sustainable barley production for producers. 

 

3) reduced environmental footprints and promotion of maximum photosynthetic capacity in barley 

plants that help to address current and future climate change, GHG and carbon capture concerns. 

 

4) the availability of key objective disease reaction information for prairie provincial variety guides which 

are highly valued by producers in terms of their annual varietal choice concerns. 

 
  



 

AgriScience Program - Final Performance Report Template - Cluster Component 

       31 

 

Section B: Final Performance Reporting 
 

The following three questions are supplemental to the standard APR questions, to gather additional 

information as required for the final year of performance reporting.  

 

5. Results Variance 

 
The table below presents the performance measure targets initially identified in the activity’s work plan, as 

well as the results achieved by this activity as reported in previous Annual Performance Reports. The 

targets and results achieved include both the CA and CRDA activities. To easily see whether there is a 

variance between the targets set and the results achieved over the life of the activity, you may add the 

value in the Previous Results column to the results achieved this year (as recorded in the table at the 

beginning of this document) and note the sum in the Total Results column. 

Performance Measure Targets 
 

(as set out 
in the CA 

work plan) 

Previous 
Results  

(as reported in 
previous 

APRs) 

Total Results 
(previous 

results + results 
achieved this 

year) 

1. Number of highly qualified personnel (HQP) 
working on funded activities 
(HQP refers exclusively to current Master and PhD 
students) 

   

2. Training/knowledge transfer events  

 2.1 Number of training/knowledge transfer events 
organized by the recipient 

2 

3 3 

2.2 Number of presentations made in 
training/knowledge transfer events 

12 18 

3. Number of participants at training/knowledge 
transfer events 

 718 1323 

4. Number of new knowledge transfer products 
developed  

 4 7 

5. Number of papers published in peer reviewed 
journals 

 3 4 

6. Number of new technologies (new products, 
practices, processes and systems) that are 
developed 

   

7. Number of new technologies (new products, 
practices, processes and systems) that are 
assessed under research conditions 

   

8. Number of new technologies (new products, 
practices, processes and systems) that are 
demonstrated on-farm or in-plant 
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Please provide a brief explanation of the variance for any performance measures for which the total 
results achieved are less than the target set. 

The total results achieved are more than the target set. 
 
 
 
 

 

6. Knowledge and Technology Transfer (KTT) 

What is your target audience for sharing information about the results of your activity? Describe your 

strategy and success in reaching this target audience. 

The primary target of the proposed research includes prairie barley breeding programs at 
Lacombe, Saskatoon and Brandon as part of their ongoing efforts to develop improved 
agronomically adapted barley varieties and as part of the collaborative variety registration 
system.  They used the technology to advance breeding material with enhanced leaf disease and 
smut resistance, ultimately leading to the release of commercially available disease resistant 
varieties.  Each year disease reaction data were tabulated and suggested ratings (susceptible, 
moderately susceptible, intermediate, moderately resistant and resistant) shared with the 
collaborating breeding programs of FCDC and the Prairie Recommending Committee for Oat and 
Barley Disease Evaluation Team and Western Coop test coordinators for their information and 
use regarding advancement of material, genetics of resistance, and annual variety registration 
trial deliberations. 
 
Producers will be able to access the technology via provincial variety guides in the form of 
assigned disease ratings as they choose adapted barley varieties with relevant disease 
resistance for upcoming growing seasons.  Disease rating data was used each year as part of the 
Prairie Recommending Committee for Oat and Barley Disease Evaluation Team.  This 
information was then transferred directly to producers and industry annual via provincial variety 
guides, which rely almost exclusively on PRCOB DET assigned ratings that result directly from 
research activities including the current Barley Cluster activity. 
 
Awareness of disease resistance technology was achieved via a combination of internet and 
print media, field days, small group plot tours, and farmer/industry/government meetings 

Performance Measure Targets 
 

(as set out 
in the CA 

work plan) 

Previous 
Results  

(as reported in 
previous 

APRs) 

Total Results 
(previous 

results + results 
achieved this 

year) 

9. Number of new technologies (new products, 
practices, processes and systems) that attain 
Intellectual Property (IP) protection. 

 1 2 

10. Number of new technologies (new products, 
practices, processes and systems) that are utilized 
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during the fall and winter of each year.  Technology transfer was achieved via the Barley Council 
of Canada and the Canadian Barley Research Coalition as well as researcher efforts (e.g. 
https://barleyresearch.ca/national-barley-research-strategy/national-barley-cluster-2018-
2023/), https://twitter.com/BarleyCanada/status/1582461833612386304, 
https://twitter.com/FungusAmungus3/status/1541876850783391745, 
https://twitter.com/FungusAmungus3/status/1541885288900870146, 
https://twitter.com/FungusAmungus3/status/1422899945447870467, 
https://twitter.com/FungusAmungus3/status/1422899891651682307, 
https://twitter.com/FungusAmungus3/status/1422899905882992644, 
https://twitter.com/FungusAmungus3/status/1420448060480495617, 
https://twitter.com/FungusAmungus3/status/1415116473765355523, 
https://twitter.com/FungusAmungus3/status/1400145116409610242).   

 

7. Gender-Based Analysis Plus (GBA+) 

To the best of your knowledge, how many of the HQP who are working on the activity meet the GBA+ 
categories outlined below? Please indicate the total number for each category.  If a HQP fits in more than 
one category, please count them in as many of the categories as appropriate.  Only indicate a number and 
not the names of the individuals.  

 

 Female Indigenous peoples Visible minority LGBTQ2+ Person with disability 

Number of HQP 

 
     

 

  

https://barleyresearch.ca/national-barley-research-strategy/national-barley-cluster-2018-2023/
https://barleyresearch.ca/national-barley-research-strategy/national-barley-cluster-2018-2023/
https://twitter.com/BarleyCanada/status/1582461833612386304
https://twitter.com/FungusAmungus3/status/1541876850783391745
https://twitter.com/FungusAmungus3/status/1541885288900870146
https://twitter.com/FungusAmungus3/status/1422899945447870467
https://twitter.com/FungusAmungus3/status/1422899891651682307
https://twitter.com/FungusAmungus3/status/1422899905882992644
https://twitter.com/FungusAmungus3/status/1420448060480495617
https://twitter.com/FungusAmungus3/status/1415116473765355523
https://twitter.com/FungusAmungus3/status/1400145116409610242
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Annex A 

Performance Measures Table 

Performance Measures Description 

1. Number of highly qualified 

personnel (HQP) working on 

funded activities 

This only includes individuals who are registered in Master or PhD 
programs and are working on activities that receive funding through the 
Canadian Agricultural Partnership. They are only counted in their first 
year working on projects.   
 
For each reported HQP, please provide the following: the name of the 
student, level of degree, field of study and name of the academic 
institution. 

2. Training/knowledge transfer 

events 

 

2.1. Number of training/knowledge 

transfer events organized by the 

recipient 

This includes events completed in the reporting year that were 
organized under the project to share results of the activities with 
audiences who may use that knowledge in the future. Examples could 
include training events, scientific meetings, symposia, conferences, 
workshops, industry meetings, field days or webinars.  
 
Annual General Meetings do not normally qualify for this category as 
they are considered to be part of normal day-to-day business. 
 
For each reported item, please provide the following: name of the event, 
name of the organizer and organization, location, and year/month/day. 

2.2. Number of presentations 

made in training/knowledge 

transfer events 

This includes oral presentations and poster presentations at events that 
are not organized by the recipient, for example, conferences, 
symposiums or training events. 
 
For each reported item, please provide the following: name of 
presenter, title of presentation, name of the event, location, and 
year/month/day.  

3. Number of participants at 

training/knowledge transfer events  

This includes individuals who attend the events listed and who may use 
that knowledge in the future.   

4. Number of new knowledge 

transfer products developed 

New knowledge could include, but is not limited to: 
1) newly acquired knowledge that differs significantly from previously 
acquired knowledge;  
2) existing knowledge that is enhanced to meet different requirements; 
3) existing knowledge that is applied in different situations.  
 
These are knowledge transfer materials created under the project that 
have been disseminated to transfer information to audiences who may 
use that knowledge in the future. Examples could include brochures, 
factsheets, flyers, guides, articles in trade magazines, technical bulletins 
and social media items. Only the number of products developed should 
be reported, not the number of copies that were printed and 
disseminated. 
 
For each reported item, please provide the following: author(s), title of 
the item, type of the reported item (e.g. brochure), name of the trade 
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magazine/publisher and page number(s) if applicable, and 
year/month/day. 

5. Number of papers published in 

peer reviewed journals 

This includes scientific papers that are published in peer reviewed 
journals. Papers that are not yet published (ex. manuscripts in 
preparation, under review or accepted) should not be reported. 
 
For each reported item, please provide the following: author(s), year of 
publication, article title, title of journal, volume (issue), and page 
number(s).  
 
If the item is a book or a book chapter, add name of publisher. 
 
If the item is an article for conference proceedings, add title of published 
proceedings, location, and year/month/day. 

6. Number of new technologies (new 
products, practices, processes and 
systems) that are developed 

A new technology could include, but is not limited to: 
1) a newly created technology that differs significantly from existing 
technologies;  
2) an existing technology that is modified to meet different 
requirements; 
3) an existing technology that is tested in different situations.  
 
New products are goods and services that differ significantly in their 
characteristics or intended uses from products previously produced and 
used. Examples could include equipment, software, novel foods or 
consumer goods.   
 
New practices are new agronomic techniques or methods that can be 
applied directly by producers.  
 
New processes are the set of operations performed by equipment in 
which variables are monitored or controlled to produce an output in labs 
or processing facilities.  
 
New systems are the set of detailed methods, procedures and routines 
created to carry out a specific activity, perform a duty, or solve a 
problem. 
 
Development consists of the creation of a new product, the generation 
of a new practice, or the demonstration of utility of a new process or 
system. 
 
This category does not include new varieties. New varieties are only 
reported under ‘Number of new technologies that attain Intellectual 
Property protection’ and/or ‘Number of new technologies that are 
utilized’. Gene sequences, breeding lines and populations are not eligible 
under this category. 
 
To avoid duplication, for any new technologies, only set a target that 
represents the last stage in the innovation process. For example, a new 
technology is either developed, or assessed, or demonstrated or 
utilized.   

7. Number of new technologies (new 

products, practices, processes and 

systems) that are assessed under 

research conditions 

See the definition of new technologies under #6.  
 
Are assessed: when new technologies are evaluated or tested under 
research conditions. 
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This category does not include new varieties. New varieties are only 
reported under ‘Number of new technologies that attain Intellectual 
Property protection’ and/or ‘Number of new technologies that are 
utilized’. Gene sequences, breeding lines and populations are not eligible 
under this category. 
 
To avoid duplication, for any new technologies, only set a target that 
represents the last stage in the innovation process. For example, a new 
technology is either developed, or assessed, or demonstrated or utilized 

8. Number of new technologies (new 

products, practices, processes and 

systems) that are demonstrated 

on-farm or in-plant 

See the definition of new technologies under #6.  
 
Are demonstrated: when new technologies are presented to the sector 
by experiments, prototypes, examples or pilot on-farm or in-plant.    
 
This category does not include new varieties. New varieties are only 
reported under ‘Number of new technologies that attain Intellectual 
Property protection’ and/or ‘Number of new technologies that are 
utilized’. Gene sequences, breeding lines and populations are not eligible 
under this category. 
 
To avoid duplication, for any new technologies, only set a target that 
represents the last stage in the innovation process. For example, a new 
technology is either developed, or assessed, or demonstrated or 
utilized.   

9. Number of new technologies (new 

products, practices, processes and 

systems) that attain Intellectual 

Property (IP) protection 

See the definition of new technologies under #6.  
 
Examples for IP protection could include, but are not limited to: plant 
breeder rights, patents filed, registered trademarks and copyrights, and 
registered germplasms and released varieties (excluding breeding lines 
and gene sequences). 
 
For each new variety, please provide the registration number, the 
variety name, and year/month/date. 

10. Number of new technologies (new 

products, practices, processes and 

systems) that are utilized 

See the definition of new technologies under #6.  
 
Are utilized: when new technologies are adopted or implemented for 
use within the sector. Examples may include, but are not limited to: a 
signed license agreement, a signed letter of intent, a new product that is 
available on the market, and a new practice which is adopted by 
farmers. 
 
Gene sequences, breeding lines and populations are not eligible under 
this category. 
 
To avoid duplication, for any new technologies, only set a target that 
represents the last stage in the innovation process. For example, a new 
technology is either developed, or assessed, or demonstrated or 
utilized.   


