
Proceedings of the 

2020 National Fusarium  
Head Blight Forum

VIRTUAL
December 7-11, 2020



Guideline for Referencing an Abstract or Paper in the Forum Proceedings

When referencing abstracts or papers included in these proceedings, we recommend using the fol-

lowing format:

Last Name and Initial(s) of Author, [followed by last names and initials of other authors, if any]. 

Year of Publication. �Title of paper� (Page Numbers). In: [Editor(s)] (Eds.), Title of Proceedings;

Place of Publication: Publisher. 

Sample Reference:

Arshani Alukumbura, Dilantha Fernando, Sabrina Sarrocco, Alessandro Bigi, Giovan-
-ıや7̶--̶ªªıや̶-Łや.̶mæØ¹や#̶øøØ°.  2020. �"-̶œ½±ı±や©Œや&TØª²ıµØ-Ø±±や©ŒやTrichoderma gamsii 
5ｶｰｸｵや̶±や̶や#ı©ª©-²°©œや"ºØ-²や²©や$©-²°©œや²æØや(°©¹²æや©ŒやFusarium graminearum and Develop-
ment of Fusarium Head Blight Disease in WheatÑ"*"r0"47+0""Kp<"Ecpv{."U0.""C0"Jq悲uvgvvgt."cpf"T0"
Dill-Macky (Eds.), Proceedings of the 20120 National Fusarium Head Blight Forum . East Lansing, 

MI: U.S. Wheat & Barley Scab Inititiative.

Rtqeggfkpiu"eqorkngf"cpf"gfkvgf"d{<""U0"Ecpv{."C0"Jq悲uvgvvgt"cpf"T0"Fknn/Ocem{

Credit for photo on cover:  Siemer Milling Company Whitewater Mill at West Harrison, IN 

Photo courtesy of Carl Schwinke, Siemer Milling Co.

©Copyright 2020 by individual authors.

All rights reserved.  No part of this publication may be reproduced 
without prior permission from the applicable author(s).

Copies of this publication can be viewed at https://scabusa.org.



ORGANIZED BY THE:

FORUM ORGANIZING COMMITTEE

Chair: Carl Bradley, University of Kentucky, Princeton, KY

Ogodgtu<" Tkem"Dq{ngu."Engouqp"Wpkxgtukv{."Hnqtgpeg."UE
Jason Cook, Montana State University, Bozeman, MT

Lcuqp"Hkgfngt."WUFC/CTU."Hctiq."PF
Rcv"Jc{gu."Qtgiqp"Uvcvg"Wpkxgtukv{."Eqtxcnnku."QT

" Iwkzkc"Jcq."WUFC/CTU."Rgqtkc."KN
Amir Ibrahim, Texas A&M University, College Station, TX

Fcxg"Mgpftc."DCUH."Tgugctej"Vtkcping"Rctm."PE
" Lqjp"OeNcwijnkp."Twvigtu"Wpkxgtukv{."Pgy"Dtwpuykem."PL
" Lcklck"Tcq."Pqtvj"Fcmqvc"Uvcvg"Wpkxgtukv{."Hctiq."PF

Damon Smith, University of Wisconsin, Madison, WI

" Lguukec"Twvmqumk."Wpkxgtukv{"qh"Knnkpqku."Wtdcpc."KN
Darcy Telenko, Purdue University, West Lafayette, IN

Zkcpi"U0"[kp."Tcjt"Eqtrqtcvkqp."Ujcmqrgg."OP

WUYDUK"Eq/Ejcktu<""Twvj"Fknn/Ocem{."Wpkxgtukv{"qh"Okppguqvc."Uv0"Rcwn."OP
""""" Fq{ng"Ngpv¦.""Rtkxcvg"Itqygt."Tqnnc."PF



Table of Contents

National Fusarium Head Blight Forum � December 2020 i

Table of Contents

BARLEY COORDIANTED PROJECT

Fusarium Head Blight Biomass in Spring Barley Comparing 2018 to 2019 in U.S. 
Nurseries
4ıŁ°̶²や"ÆŁ³œœ̶æ╇や&-ı-ø̶や.-Ł©¹œ̶, 4³¾ØmØや"°ªıÆ̶œや#̶œŁ¹ı-╇や&œœØ-や,°Ø±±╇や
Ruth Dill-Macky, Mark Earl Sorrells, Patrick Gross, Robert Brueggeman, 
$̶°œや(°ıTØ½╇や+©±æ³̶や'ınºØ°̶œŁ╇や+³œıØ²や.̶°±æ̶œœ╇や,̶²æ½や,œ©±や̶-Łや
5æ©ß̶±や#̶œŁ¹ı- .............................................................................................Poster #41 ..........3

Development of TR18262 Two-row Feed Barley with Desirable Agronomics 
and Disease Resistance Including Lower DON Accumulation
"-̶や#̶ŁØ̶╇や8ıœœı̶ßや-ØººØ╇や+̶ßØ±や5³ªøØ°╇や9ıÆØ-や8̶-º╇や"Ł̶ßや'©±²Ø°╇や
%̶-や.̶ª&̶ªæØ°-╇や3̶ł̶や,æ̶-̶œや̶-Łや#̶°Æ̶°̶や#œ̶ªø¹Øœœ ...............................Poster #1 ..........4

Determining Fusarium Head Blight Resistance of Spring Barley in Idaho
4³¾ØmØや"°ªıÆ̶œや#̶œŁ¹ı-╇や#Øœ̶½-Øæや"╆や:ıßØ°╇や5æ©ß̶±や5╆や#̶œŁ¹ı-╇や
:̶-æ©-ºや%©-ºや̶-Łや+³œıØ²や.╆や.̶°±æ̶œœ ..........................................................Poster #2 ..........5

2020 Hindsight on the North American Barley Evaluation Nursery (NABSEN)
5æ©ß̶±や#̶œŁ¹ı-╇や1̶²°ıªøや(°©±±╇や3ıªæ̶°Łや)©°±œØ½╇や,Øµı-や4ßı²æ╇や3³²æや%ıœœま.̶ªø½╇や
+̶ßØ±や5³ªøØ°╇や"-̶や#̶ŁØ̶╇や.̶°ıØや5ıßßØ°ß̶-╇や"³±²ı-や$̶±Øや̶-Łや
Robert Brueggeman .....................................................................................Invited Talk ..........6

Exploring Variation for FHB Resistancein Naked Barley
+©æ-や)̶¹øı-±や̶-Łや,Øµı-や1╆や4ßı²æ .................................................................Poster #3 ..........8

Quantitative Trait Loci Associated With Resistance to Fusarium Head Blight 
and DON Accumulation in Barley Populations Derived from Moderately 
Resistant Six- and Two-Rowed Parents
3̶Øや1̶ºØ╇や5̶ß̶±や4¾ı-½Øı╇や.̶mæØ¹や.̶°²ı-╇や"æß̶Łや)╆や4̶œœ̶ß╇や0̶Łıや.̶²-½╇や
+©±Ø¬æや8©Ł̶°Øø╇や:̶-æ©-ºや%©-º╇や1̶²°ıªøや)̶½Ø±や̶-Łや
#°ı̶-や4²ØTØ-±©-.................................................................................................Poster #4 ..........9

#ı©Rœßや'©°ß̶²ı©-やı-やFusarium graminearum
Rebecca Shay and Frances Trail ......................................................................Poster #5 .........11

Five years in: Outlook for Breeding for FHB Resistance in Barley in New York
%̶-ıØœや4¹ØØ-Ø½╇や+̶ßØ±や5̶-̶ø̶╇や%̶µıŁや#Ø-±ªæØ°や̶-Łや.̶°øや4©°°Øœœ± ........Poster #6 ........12

DURUM COORDIANTED PROJECT

Impact on Durum Wheat of Small Introgressions from Wild Thinopyrum Species 
$©-ŒØ°°ı-ºや&TØª²ıµØや3Ø±ı±²̶-ªØや²©やFusarium Diseases: Breeding Performance 
and Metabolic Responses
-łıœł̶-̶や,³¾ß̶-©µıÍ╇や(ı³±Ø¬¬ı-̶や'̶-Øœœı╇や4ıœµı©や5³-Ł©╇や(ı³œı̶や.̶-Ł̶œÁ╇や
Gloria Giovenali, Alessandra Capoccioni, Sara Rinalducci and 
Carla Ceoloni ................................................................................................Invited Talk ........15

$©-ŒØ°°ı-ºや&TØª²ıµØや3Ø±ı±²̶-ªØや²©や
and Metabolic Responsesand Metabolic Responses
-łıœł̶-̶や,³¾ß̶-©µıÍ╇や(ı³±Ø¬¬ı-̶や'̶-Øœœı╇や4ıœµı©や5³-Ł©╇や(ı³œı̶や.̶-Ł̶œÁ╇や-łıœł̶-̶や,³¾ß̶-©µıÍ╇や(ı³±Ø¬¬ı-̶や'̶-Øœœı╇や4ıœµı©や5³-Ł©╇や(ı³œı̶や.̶-Ł̶œÁ╇や
Gloria Giovenali, Alessandra Capoccioni, Sara Rinalducci and Gloria Giovenali
Carla Ceoloni



National Fusarium Head Blight Forum � December 2020 15

Durum Coordinated Project

THINOPYRUM   
 

FUSARIUM  
 

1, Giuseppina Fanelli2, Silvio Tundo1,3,  
1,4, Gloria Giovenali1, Alessandra Capoccioni1,  

Sara Rinalducci2 and Carla Ceoloni1*

1

2University of Tuscia, Department of Ecological and Biological Sciences (DEB), Viterbo, Italy; 
3Present address: University of Padova, Department of Land, Environment, Agriculture  

and Forestry (TeSAF), Legnaro, Italy; and 4Present address: University of Verona,  
Department of Biotechnology, Verona, Italy 

*

ABSTRACT

Durum wheat (Triticum durum, 2n = 4x = 28, DW) covers only 8% of the global wheat surface, yet it 

distribution areas, but also exposed the crop to unfamiliar pathogens. This is the case for fungal pathogens 

of the Fusarium genus, responsible for some of the most threatening diseases of wheat and other 

yield and quality reduction, the safety problems associated with health-dangerous Fusarium mycotoxins, 

such as deoxynivalenol (DON). 

exploitation of genetic variability present in related gene pools, such as those of the Thinopyrum genus. 

resistance to relevant wheat diseases. Among them, the Lr19+Sr25 genes (leaf and stem rust resistance, 

respectively), located on the 7el
1
L arm of 10x Th. ponticum, and also major QTL contributing resistance 

Fhb7
2
L arm Th. ponticum accession, 

as well as its likely ortholog present on 7EL of the 2x Th. elongatum (1, 2, 3, 4, and refs. therein). The 

Fhb7 QTL (indicated hereafter as Fhb7el
2

and Fhb7E for 

the sake of distinction), was initially established in laboratory BW lines, such as Thatcher 7DS 7el
2
L

centric translocation line, and Chinese Spring (CS) 7E(7D) substitution line. Besides contributing to 

cytogenetic mapping of Fhb7 QTL (e.g. 2), we have successfully exploited chromosome engineering 

Fhb7el
2
(1) and more recently Fhb7E (3) into DW. In both transfer 

schemes, previously produced DW recombinant genotypes, with 7el
1
L segments (including Lr19, Sr25

and Yp

As donor of Fhb7el
2
, the 7DS 7el

2
L BW-Th. ponticum translocation line was used, whereas previously 

obtained BW 7DS·7DL-7el
1

7EL portion, including Fhb7E, embedded into a 7el
1
L Th. ponticum segment present on wheat 7DL 
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(2), were employed. In both cases, transfer of the Fhb7 QTL was achieved by homologous pairing and 

recombination between the 7el
1
L portions shared by donor and recipient recombinant chromosomes 

1
s. Stable DW recombinants with either Fhb7 QTL combined with valuable 7el

1
L genes were 

isolated in BC
1-2

inoculated with F. graminearum and F. culmorum

F. graminearum

of both 7el
1
L+7el

2 2
L portion with 

Fhb7el
2
, but inserted into the 7el

1

1
L+7EL DW recombinants, 

possibly due to some contribution of the CS donor background, showed an even stronger resistance, 

with > 90% reduction of disease severity (3). Moreover, unlike the case of Fusarium spp. resistance 

QTL native to wheat, both Fhb7el2 and Fhb7E

index reduced by over 50% (3).

The breeding potential of the various DW recombinant types equipped with either Fhb7el2 or Fhb7E

with 2019-20 being much drier than 2018-19, characterized by a huge amount of rainfall and lower 

1
L+7el

2
L), the 2018-19 season resulted more favourable to the latter, in which the 7el

2
L

1

to carry in its most proximal 7el
1

and agronomical attributes of the aerial and root plant portions that are best expressed in environments 

1
L+7EL recombinants, assessment 

the 2018-19 season, showed that presence of any of the three alien segments did not appreciably impair 

1
L/7EL 

and shorter 7el
1

not replace the 7el
1
L allele of the Yp gene conferring higher semolina yellowness vs. the corresponding 

higher values than their HOM� controls for a number of characters (mainly thousand grain weight and 

on 2019-20 dataset, an overall comparison of all DW-Thinopyrum spp. HOM+ recombinants, including 

1
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in grain yield/plant (GY). However, recombinants containing the 7el
1
L+7EL segment assembly, 

1
L+7el

2
L) showed higher GY than 

Fhb7 QTL introgression, the presence of 7EL or 7el
2
L chromosomal portions 

onto 7el
1
L segments has a favorable impact on yield potential of the recipient DW, even improving 

the positive contribution known to be associated with the original 7el
1
L segments (5 and refs. therein).

An additional research activity enabled by the novel recombinant types was undertaken to get insights 

on the mechanisms underlying the Fhb7-mediated resistance. To this aim, the untargeted metabolomic 

F. graminearum (Fg) inoculation of spikes of 

Fhb7E Fg-inoculated sibs and 

of mock-inoculated plants. Extracted metabolites from the 4 genotype x treatment combinations were 

analyzed by LC/MS. Preliminary evidence from MetPA (Metabolic Pathway Analysis) shows main 

changes between HOM+ and HOM� Fg-inoculated samples at the level of phenylalanine metabolism, 

phenylpropanoid and diterpenoid biosynthesis, known to be main routes the plant activates in response 

to Fusarium

in Fg-inoculated Fhb7E

potent antioxidants in plants subjected to abiotic and also biotic stresses. As a further contributor to 

the antioxidant capacity of stressed plants, the glutathione (GSH) metabolism was also up-regulated 

in Fg-inoculated Fhb7E+ and, to a minor extent, Fhb7E� rachises. Of a particular GSH adduct, i.e. a 

de-epoxidated DON-GSH adduct, whose formation was recently associated with a peculiar, xenobiotic 

mechanism at the base of Fhb7 resistance (4), clear proof of exclusive production in the rachis tissue 

of Fhb7E+ plants was obtained by LC-MS/MS analyses. Whereas the GSH-mediated event appears 

Fhb7 genes/QTL, 

additional detoxifying strategies, such as DON glycosylation, may contribute to an expected composite

resistance response. In fact, the DON-3-glucoside (D3G) metabolite was solely detected in Fhb7E+

Fg-inoculated rachises. In line with this, D3G was four times more abundant in seeds harvested from 

the latter plants than in Fhb7E� sibs. Combined with the nearly 800 times lower DON content found 

Fhb7E, and Fhb7 QTL in general, 

to be highly valuable also for the crop safety, thus enhancing its market/trade potential.
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