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Presentation Notes
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). 



TheScientist

EXPLORING LIFE, INSPIRING INNOVATION

It used to be that people
grew a lot of barley and
wheat in the upper-eastern
portion of the Midwest and
out to the East Coast, but
they don't do that anymore.
Fusarium head blight drove
them out. - Phil Bregitzer
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North American Barley Scab
Evaluation Nursery

From the beginning
e Started in 2002

« NABSEN coordinates multiple
nurseries

« Misted & Dryland nurseries

e Longestrunning Scab
evaluation nursery

e Evaluation of Public-private
Stephen Neate Richard Horsley material
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SN = 2001 – 2009 
BB = 2009 – 2019

Coordinates 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
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Coordinates 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



North American Barley Scab
Evaluation Nursery

Locations
e Fargo & Langdon, ND

Pat Gross |
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North American Barley Scab
Evaluation Nursery

Locations
 Fargo & Langdon, ND

e Osnabrock, ND

Richard Horsley
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North American Barley Scab
Evaluation Nursery

Locations
e Fargo & Langdon, ND
e Osnabrock, ND

e Casselton, ND

ABInBev

Marie Austin Case
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North American Barley Scab
Evaluation Nursery

Locations

e Fargo & Langdon, ND

e Osnabrock, ND

e Casselton, ND

o St. Paul & Crookston, MN

Ruth Dill-Macky  Kevin Smith
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North American Barley Scab
Evaluation Nursery

Agriculture and I
I * I Agri-Fuod Canada Locations

 Fargo & Langdon, ND

e Osnabrock, ND

e Casselton, ND

o St. Paul & Crookston, MN
 Brandon, Manitoba

Ana Badea James Tucker
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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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o 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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Severity (%)
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Possible improvements for getting better disease?
- Wetter soil
- Putting out corn inoculum sooner
- Change of corn inoculation preparation
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Change in DON from Resistant Checks
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Change in DON from Susceptible Checks
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https://scabusa.org/pdfs_dbupload/nabsen-report_19.pdf

2019

NORTH AMERICAN BARLEY SCAB EVALUATION NURSERY
(NABSEN) REPORT

*Patrick Gross

Department of Plant Pathology North Dakota State University

*address all enquiries regarding this report to Patrick Gross, address enclosed
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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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Fusarium Head Blight Biomass in Spring Barley Comparing 2018 to 2019 in U.S. Nurseries

lent Kress', Ruth Dill-Macky”, Mark Fad Soccells’, Patrick Giross®, Robert Brueggeman®, Carl Griffey”, Joshua Fizgerald”, |

@ 2020
Introduction

FHB (Fussatim hesd blight] caused by Fusirivw gramensnon is one of the devastating disease
of coreals specially for badey, whea and oats and has 2 negative impact in Nosth American
ceonomy of abot multibilion-dollar loss (Nagnic et sl 2066, FUB produced DON
(doosynivalenol) that has cxused greai concern foe barley industry and stakeholders. To
develop FHB resistant cultivar thugh selection based on dhcase sevessty i not very|
effcctive to Iock the sesiseance. Additinnally, senfing fe FIIR is difficult and ime consuming,
Se, beceders are Inoking an approach o identify selection technique that will lzad w more|
accuraie, higher-hesitability selectinn, Fos this reason, most barey brecders rely mostly on the
amaant of DON accumudasion in e harvested prain. However, this does not poovide @
mesmmansns of infecion and aspects of seistance eould be mising whea onky DON b
cupsidered. biomass by quanstasive PUR vall a level of infoctivity apart
from DN, Tn e stady spring barley samples from I018 and 2019 national FIB nurserics
wese evalusied for DN, severity ruting and binmass. The chiecine of this study was 1o
imvesiigate the wility of q-PEI estimarion of Fassiv mamercaram o sce if this is beier|
method o score infection scverity and has e level of infeceiviey compared to Biomass.
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Figure 3. Biomass
Biomass and DO 2 resids] plot was conseructed with & fined liné to mport the o

fines. from Tangrdnn, NID devistes from the trend of hinmass-DON from the othes nurenes S
et e () D 1 this olbservasion the nursery was separied in farder analysis 2nd should be iguiced as i why that maesial responded differeutly.
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Experimental Procedure

Figure 1. Count of Barley Samples from each Nursery & each Pl tested for Biomass
| and DON across US national FHE nurseries in 2019 Anmnr_,wn-w‘ium
Jground at the Aberdeen i snd testedd finc Binmass. The samples wers sent geound 1
the NDISUI Barley IDON Testing Lab fior meastnoments of ION.

Figure 2. Spring and Winter Barley Analyzed in 2019. In addinion w the (2,390 spring
Barley samples, 902 winter barley samples were analyzed for comparsson. The winter barley
come frum Pls Marshall snd Bregitzer and were planicsd in M. Holly, YA and Kinbedy 10
in the field the peevioas yess, and i Aberdeen 112 as hill plot transplants.

DNA st

An established proiocnl has beca issed t measurs the biomass which shown ded of
1Y Naeenal Fusariem Head Blight Forum posver. Usually, the infecied bariey héads
were ggroand a Udy Mll with 1 20 mm sereea and e ot beast 1 gram foc
DON tesing and ~50 my was extracted in 96 well Plant/Fungi DNA Lalaiion Kie ™
MNomen Baowk)
Cimautilattie PCT.
Fnsarium, wsing THOF
THSQR GETTOCGE-
TCATCAAACAGGT) from Thubon et aL, 20077 (APMI 21427636, DNA was dilues! 10
15nyg/ul e GPCH analysis using Seolsi™ Supermis kit (Hio-Nad]. A bighly suscepeible
Badey line [Yuma 2017} and a mixture of H. sufpare /. gramincarns DNA in 3 ratio (1:1)
were combined to geneeate % standand curve s each of the g PCR plare. For decaile (see
Narioaal Fusarinm Hesd Blight Foeum Peoceedings p. 112-1115)

ororts
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~ DON relationship in 2019 Spring Barley (R = 0.3047), and adjusted to (R* = 0.3487). 1o derermine thi rela
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Figure 4. Biomass & DON Levels by Nursery in 2019, The busmass
levels of individual purseries is shown (A). and canged for 2 Logho) of -
3 to 1. Thas & expeessed as & ration. of fungal 10 badey DNA. The aage
of DON is shown (B and mages fmm 00 1o 100 ppm P1 Hs
Langdon material was separated (*) and the difference is noted in the
fevel of measuned DNON, but docs aot sppear different from the levels
f biamss comparing PI Bregiteer’s matesal from the same pusery: A
eesichual ploe () of the material in question shows an B2 of 03801

Biomass’

(9PCR)

“This is constant with other nurserics, but has 2 kower slope than the
nther mursenics conseant with lower levels of DON and higher biomuss.

{ — Comparison of Biomass in Spring Barley from U.S. Nurseries 2018 to 2019 —
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Winter vs. Spring Barley in 2019

Figure 6. Biomass & DON Levels for

’ Spring Barley and Winter Barley in
* 2019, For both biomass and DON | 4

measurements, winter basky appeass in

e koavs. Elevating biomass and DON in
wintze Barkey analysis is the Abesdeen, 1D »

¥

Yuma 2017
Yuma 2017
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tmasplanied  populaion. Pushing  the
grovwing window of winter bastey i the
preowing days for spring barleyin this way | &
showsequvalens DON and biomass
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Figure 5. Biomass & DON Levels hi’!!in!ﬂlﬂ.ﬂ'inmllmzﬂlﬂ & Table 1. Coefficient
of Determination for Spri
measured in 204, Biomass levels and DON levels preliminacity appear higher in 3019 than 2018
By cursery, B was lower for most aarserics in 2019, except Farga, NI and
Resemount, MN. Some daca discrepances could nor be resobved for Aberdeen, 1D for the creation
of rhis daes snalysis and is likely why Abenesn, 1D had 2 significant drop in RS Likely, the dac
discrepmncy i efficting the overall I as well

Barley Nursedes, Overll B for 2019 was hower fom those

Conclusions
Biomass ic sull 3 usefl measurement tool for FHB safection. Most severity
Farings have a Crefficient of determination n DON of <01 jdats not shown)

Corvelasings of binmass 10 DON are vasisble beoveen ouneres and weee lowes
thanin 2014, combined and individually.

Terforming a sole sourced grind did noc noticeshly impeove the Coefficient of
determinarion 1 expected from Lt years dat

Fatorosting obscrvations. Ohiserving the lowes than expected DON data fro
the measured binmass of PE Hu materal from Lanpion, ND in 2019 coul
discrwes amportant finding or should taken i considers

using the daes §

Mean error
was 17.4%
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Remote Sensing and Hyperspectral Imaging
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Thank you!
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U.S. Wheat & Barley
Scab Initiative
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Special Thanks and Remembrance of

Phil Bregitzen

Friend and Mentor
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Questions?
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