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Barley production in the Midwestern U.S. and Prairie provinces of Canada is severely threatened by the decades long issue of Fusarium head blight (FHB) and contamination of the mycotoxin deoxynivalenol (DON). 



- Phil Bregitzer





From the beginning

North American Barley Scab 
Evaluation Nursery

Richard HorsleyStephen Neate

• Started in 2002
• NABSEN coordinates multiple 

nurseries 
• Misted & Dryland nurseries
• Longest running Scab 

evaluation nursery 
• Evaluation of Public-private 

material
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SN = 2001 – 2009 BB = 2009 – 2019Coordinates 4 - 8 nurseries from the upper Midwest, but also other locations around the world Nurseries were either irrigated or un-irrigated (dryland). Dryland nurseries provide conditions similar to those found in commercial fields. Disease in irrigated fields are more severe than growers would observe in most years and entries with only moderate FHB resistance have high disease levels



From the beginning
• Started in 2002
• NABSEN coordinates multiple 

nurseries 
• Misted & Dryland nurseries
• Longest running Scab 

evaluation nursery 
• Evaluation of Public-private 

material

North American Barley Scab 
Evaluation Nursery

Richard HorsleyRobert Brueggeman

Presenter
Presentation Notes
SN = 2001 – 2009 BB = 2009 – 2019Coordinates 4 - 8 nurseries from the upper Midwest, but also other locations around the world Nurseries were either irrigated or un-irrigated (dryland). Dryland nurseries provide conditions similar to those found in commercial fields. Disease in irrigated fields are more severe than growers would observe in most years and entries with only moderate FHB resistance have high disease levels



Locations
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Locations
• Fargo & Langdon, ND
• Osnabrock, ND
• Casselton, ND
• St. Paul & Crookston, MN
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• North Dakota: Fargo and Langdon are misted
• North Dakota: Castleton and Osnabrock are dryland 
• Crookston and St. Paul in the US and Brandon,Manitoba in Canada are misted  
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• Data from CYMMIT in Toluca, Mexico
• Lead by Flavio Capettini
• Included spray inoculation and point inoculation (Type II)
• Ended in 2007 due to difficulty in getting disease 
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• Elite barley lines from university cooperators and industry partners
• Lines are planted in short rows (1.2 m long) in a random controlled block design
• Corn spawn and/or macroconidia are used as inoculation (location dependent)
• FHB evaluation is determined at Feekes 11.2 growth stage (soft to mid-dough)
• Severity and DON are measured using a robust procedure to ensure uniformity
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• NABSEN 41 – 54 Lines
• Each line is planted in three replicates with consistent checks
• Standard six check: Conlon (2), Robust (2), Stander (6), Chevron (6), Quest (6)
• ND 2493 (replaced MN Bright)
• CI-4196 was dropped in 2009
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Possible improvements for getting better disease? 
- Wetter soil 
- Putting out corn inoculum sooner 
- Change of corn inoculation preparation 

Presenter
Presentation Notes
(Barley Breeding and Genetics)



2020 Hindsight on NABSEN

0

10

20

30

40

50

60

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

2-row 6-row total

Presenter
Presentation Notes
(Barley Breeding and Genetics)



2020 Hindsight on NABSEN

R² = 0.0787

R² = 0.0446

-100

-50

0

50

100

150

200

250

300

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

C
ha

ng
e 

in
 D

O
N

 fr
om

 R
es

is
ta

nt
 C

he
ck

s

Top 10 Bottom 10 Linear (Top 10 ) Linear (Bottom 10)

Presenter
Presentation Notes
(Barley Breeding and Genetics)



2020 Hindsight on NABSEN

R² = 0.1559

R² = 0.2761

-80

-60

-40

-20

0

20

40

60

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

C
ha

ng
e 

in
 D

O
N

 fr
om

 S
us

ce
pt

ib
le

 C
he

ck
s Top 10 Bottom 10 Linear (Top 10 ) Linear (Bottom 10)

Presenter
Presentation Notes
(Barley Breeding and Genetics)



https://scabusa.org/pdfs_dbupload/nabsen-report_19.pdf



Summary

• Continues to evaluate scab in elite barley lines to aid malt barley breeders 
• An increase in disease pressure is notably higher in recent decades 
• There has been progress in breeding resistance to scab and DON aided by 

NABSEN when comparing data from historic checks
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Grinding DNA Extraction qPCR

Mean error 
was 17.4% 





Remote Sensing and Hyperspectral Imaging



Thank you!

Pat Gross



Special Thanks and Remembrance of

Phil Bregitzer  
Friend and Mentor 
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Questions?
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