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Sunday, July 13
4:00 — 8:00 pm: Registration open — 29th floor (Summit rotating restaurant)

7:00 — 9:00 pm: Opening Mixer Reception — 29th floor (Summit rotating restaurant)

Monday, July 14

7:30 — 8:30 am: Breakfast (catered buffet - in Summit rotating restaurant - upper floor)

8:30 am — 12:00 pm: Plenary Session (Cartier I)

8:30 am: Opening Remarks (Nick Tinker, Michéle Marcotte, Gilles Saindon, AAFC)

9:05 am: The changing climate for oats: a European perspective (Chris Green, Senova, UK)

9:45 am: The changing climate for oats: an industry perspective (Bruce RoskenssNAMA, Joe
Lutz/General Mills, Gabe Gusmini/Pepsico)

10:30 am: Health Break and Poster Viewing (Cartier Il and I11)

10:50 am: The changing climate for oats: an international perspective (Steve Harrison,
Louisiana State University, USA)

11:20 am: Oat research horizons: genomics and information systems (Jean-Luc Jannink,
USDA-ARS, Ithaca, NY, USA)

12:00 pm: Lunch (catered buffet, in Summit rotating restaurant)



Monday, July 14
1:00 — 2:40 pm: Quality, nutrition, and processing (Cartier I)
Chair: Judith Frégeau-Reid

1:00 pm: How oat processing affects the ability of p-glucan to reduce cholesterol and blood
glucose (Susan Tosh, AAFC, Guelph, ON, Canada)

1:20 pm: A microscopic tour of B-glucan distribution and status in a range of oat food
products (Shea Miller, AAFC, Ottawa, ON, Canada)

1:40 pm: Lipids in seeds of oat (Avena spp.), a potential oil crop (Svetlana Leonova, Lund
University, Lund, Sweden)

2:00 pm: Pure Porridge Puzzle — People, Process, Purity and Price (Beth Armour, Cream
Hill Estates, Montreal, QC, Canada)

2:20 pm: Oat-rice processing and quality evaluation (Xinzhong Hu, Northwest A&F
University, China)

2:40 pm: Health Break and Poster viewing (Cartier Il and I11)

3:20 - 5:50 pm: Agronomy and Physiology (Cartier I)
Chair: Jennifer Mitchell Fetch

3:20 pm: High yield input systems and impact on yield and p-glucan levels (Shawn Conley,
University of Wisconsin, USA)

3:40 pm: g-glucan, oil, and protein of oats as affected by variety, location, and N application
(Bao-Luo Ma, AAFC, Ottawa, ON, Canada)

4:00 pm: The effect of nitrogen and fungicides on oat yield and quality? (Bill May, AAFC,
Indian Head, SK, Canada)

4:20 pm: Modelling B-glucan content in oat using data from variety trials (Stephen
Shirtliffe, University of Saskatchewan, SK, Canada)

4:40 pm: Phenotypic analysis of abiotic stress tolerance in Australian oat (John Harris,
South Australian Research and Development Institute, Australia)

6:30 pm: Supper — on the “Groat Boat” (details to be announced)



Tuesday, July 15
7:30 — 8:30 am: Breakfast (catered buffet, in Summit rotating restaurant)

8:30 — 9:00 am: The Oat Newsletter and the AOWC: where we’ve been and where we’re
going (Charlene Wight, AAFC, Ottawa, ON, Canada; Mike McMullen, NDSU, USA)

9:00 — 10:20 am: Pathology (Cartier 1)
Chair: Michael Bonman

9:00 am: Effect of timing of inoculation and Fusarium species on the development of
Fusarium head blight and deoxynivalenol contamination in oat (Allen Xue, AAFC, Ottawa,
ON, Canada)

9:20 am: Effects of cropping factors and health promoting compounds in different oat
cultivars on Fusarium species infection and mycotoxin contamination (Susanne Vogelsgang,
Agroscope, Zurich, Switzerland)

9:40 am: Quantitative trait loci from two genotypes of oat (Avena sativa L.) conditioning
resistance to Puccinia coronata (Ebrahiem Babiker, USDA-ARS, Aberdeen, 1D, USA)

10:00 am: Development of SNP markers for breeding disease resistant oat varieties
(Gnanesh Nanjappa, AAFC, Winnipeg, MB, Canada)

10:20 am: Health Break and Poster Viewing, Cartier Il and 111

10:40 am — 12:00 pm: Breeding/Germplasm (Cartier 1)
Chair: Aaron Beattie

10:40 am: Structure of the oat genepool at Plant Gene Resources of Canada (Axel
Diederichson, AAFC, Saskatoon, SK, Canada)

11:00 am: SNP and DArT diversity in European oat germplasm (Alf Ceplitis, Lantménnen
Agriculture, Svaldv, Sweden)

11:20 am: Genetic structure of a Chilean oat core collection based on GBS SNPs (Monica
Mathias-Ramwell, INIA, Cajon-Vilcun, Chile)

11:40 am: Management of oat germplasm in China (Zongwen Zhang, CAAS, Beijing, China)
12:00 pm: Lunch (catered buffet - in Summit rotating restaurant)
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Tuesday, July 15

1:00 —2:20 pm: Breeding/Molecular Tools I (Cartier 1)
Chair: Nick Tinker

1:00 pm: The new state-of-the-art oat consensus map: where to next? (Jessica Schlueter,
University of North Carolina at Charlotte, NC, USA)

1:30 pm: Genetic diversity among oat lines of the North American Collaborative Oat
Research Enterprise (CORE) (Kathy Klos, USDA-ARS, Aberdeen, ID, USA)

2:00 pm: What can we learn from diploid oats: The IBERS Diploid Avena Genomics
Resource (DAGR) and its application to hexaploid oat breeding (Catherine Howarth, IBERS,
Aberystwyth University, UK)

2:20 pm: Health Break and Poster Viewing (Cartier 11 and I11)

2:40 — 4:00 pm: Breeding/Molecular Tools 11

Chair: Steve Molnar

2:40 pm: Development of protein rich tetraploid oat, current state and prospects (Gideon
Ladizinski, The Hebrew University of Jerusalem, Israel)

3:00 pm: What does CSIF6 gene sequence tell us about genome relationships in polyploid
Avena? (Rick Jellen, Brigham Young University, Provo, UT)

3:20 pm: Discrimination of new dwarf oat lines by allelism tests, SSR markers and plant
height components (Toshinobu Morikawa, Osaka Prefecture University)

3:40 pm: Genetic variation in oat panicle structure and grain quality (Irene Griffiths, IBERS,
Aberystwyth University, Wales, UK

5:15 pm: First bus to Museum (Alternately, a 2km walk across bridge)
5:45 pm: Second bus to Museum

6:00 — 7:00 pm: Cocktails in Canada Hall, Canadian Museum of History
7:00 — 9:30 pm: Banquet in Grand Hall, Canadian Museum of History

9:30 — 10:00 pm: Multiple bus trips back to hotel (or walk)
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Wednesday, July 16

7:30 — 8:30 am: Breakfast (catered buffet, in Summit rotating restaurant)

8:30 — 10:00 am: AOW Business meeting (all welcome) Cartier |

Chair: Nick Tinker Secretary: Mike Bonman

10:00 — 10:30 am: Buses to ECORC, AAFC for field tour

10:30 — 12:30 pm: Field tour of Central Experimental Farm (ECORC, refreshments in field)
12:30 pm: Catered Working Lunch at ECORC, AAFC

1:00 — 3:00 pm: Breeders: speed-dating and discussion Chair: Weikai Yan

1:00 pm: Breeding Oats for Western Washington (Louisa Winkler, Washington State Univ.,
USA)

1:10 pm: Oat breeding in Argentina (Liliana Wehrhahne, Chacra Experimental Barrow,
Argentina)

1:20 pm: Oat breeding in Chile (Monica Mathias-Ramwell, INIA, Cajon-Vilcun, Chile)
1:30 pm: Oat Breeding at IBERS, UK (Sandy Cowan, IBERS, Aberystwyth University, UK)

1:40 pm: Oat Breeding Efforts in Turkey (Ziya Dumlupinar, Kahramanmaras Sutcu Imam
University, Turkey)

1:50 pm: Forage oat breeding in Morocco (Naima Shaimi, National Institut for Agricultural
Research (INRA), Morocco)

2:00 pm: Oat Breeding in Brazil (Itamar Nava or Luiz Federizzi, UFRGS, Porto Alegre, RS,
Brazil)

2:10 pm: Oat breeding at Oat Advantage (Jim Dyck, Oat Advantage, Saskatoon, SK, Canada)

2:20 pm: Oat breeding at PhytoGene Resources (Art McElroy, Phytogene Resources Inc.,
Orléans, ON, Canada)

2:30 pm: Oat Breeding at AAFC, Winnipeg (Jennifer Mitchell Fetch, AAFC Morden, MB,
Canada)

2:40 pm: Oat Breeding at the University of Saskatchewan (Aaron Beattie, CDC, University
of Saskatchewan, SK, Canada)



2:50 pm: Oat Breeding at Lantméannen (AIf Ceplitis, Lantmannen Agriculture, Svaldv,
Sweden)

3:00 pm: The Australian National Oat Breeding Program (Pamela Zwer, South Australian
Research & Development Institute)

3:00 — 4:00 pm: Continued breeder discussion opportunities

4:00 pm: Bus to hotel

American Oat Workers Officers Awards and Recognition

Committee
Chairman Nick Tinker/Weikai Yan Jennifer Mitchell Fetch
Chair-elect Vacant Steve Molnar

Past Chairman
Secretary
Newsletter editor
Northeast USA
Western USA
Southern USA
USDA-ARS
Eastern Canada
Western Canada
AAFC

Mexico

South America
Industry
Member-at-large
Member-at-large

Member-at-large

Steve Harrison
Michael Bonman
Jean-Luc Jannink
Mark Sorrells
Kathy Klos (nom)
Amir Ibrahim
Jose Costa (nom)
Art McElroy
Curt McCartney
Vacant

Julio Huerta (nom)
Luiz Federizzi
Bruce Roskens
Dennis Galbraith
Dave Marshall

Steve Shirtliffe

Joe Lutz

Program Committee
Shea Miller

Charlene Wight

Nick Tinker

Fundraising
Jennifer Mitchell Fetch

Steve Molnar

Treasurer

Judith Frégeau-Reid



American Oat Workers Conference 2014
Abstracts of Session Talks
Session 1: Plenary Session, Monday, July 14
The changing climate for oats: a European perspective*

Christopher Green

Senova Limited, 49 North Road, Great Abington, Cambridge CB21 6AS www.senova.uk.com
Correspondence: chris.green@senova.uk.com

The global challenges of growth in population, decline in arable land, finite resources and water
availability, coupled with an ageing population, wealth disparity and increasing urbanisation are being
recognised at all international and national levels. This has placed agriculture high on the political agenda
and with it the role of increasing agricultural productivity in a more efficient and sustainable manner is
recognised as the key priority.

Public breeding programmes have increasingly been recognised as a near market activity and the
consequence has been a sustained reduction in funding and a transfer of this and associated activities to
the commercial sector. In Europe there has been a realignment of public funds to support more strategic
research, which is aimed at underpinning near market breeding. Such commercial engagement in
breeding has fundamentally changed the landscape.

Oat production in Europe is in decline. Today crop production is favoured in the Scandinavian countries,
Poland and Germany whilst the large area in Spain is mostly devoted to producing a fodder crop. With
Sweden and Finland producing well in excess of their domestic requirement, they are reliant on exports to
sustain profitability. The area in Poland will probably continue its downward spiral as growers turn to
more profitable crops. The German oat crop will also be under pressure where corn for biogas will
continue to encroach upon minor crop plantings. The French market will remain static, where most of the
oat crop is black oats for the equine market.

In the UK, consumption has increased dramatically and the amount used for human food consumption
(500,000 tonnes) represents some 70% of our total annual production, with the balance used on farm or in
the equine sector. However, 2012 provided to be our wettest autumn on record and close to a million
hectares did not get planted with winter crop. A shortage of available spring seed in the UK coupled
with good availability of spring oat seed in Europe, resulted in a dramatic seed importation and a massive
increased planting. With almost a million tonnes coming to harvest compared to the UK’s more normal
700,000 tonnes, the price collapsed. So, once again oats are on the production roller coaster.

Oats are unique. They could arguably provide one of the best food stocks for humanitarian aid. They
richly add to our biodiversity. In an era where sustainability and carbon footprints are important issues
oats have a role to play. In driving home this policy and in order to stimulate crop diversity, the new
European Agricultural reforms have at their core a three crop policy where growers must establish three
different crops if they are to receive area payments. But as we know production is not the problem. Itis
securing and sustaining new markets either in the volume animal feed sector or in dedicated added value
chains that will govern the crop’s destiny.

* The full report from this presentation is available in the Oat Newsletter, 2014, Vol. 1



The changing climate for oats: an international perspective

Stephen Harrison* and Md Ali Babar?

'School of Plant, Environmental, & Soil Sciences, Louisiana State University Agricultural
Center, 104 MB Sturgis Hall, Baton Rouge, LA — USA 70803; 2Agronomy Dept, Institute of
Food and Agricultural Sciences, University of Florida, 3105 McCarty Hall, Gainesville, FL-
USA, 32611

Correspondence: SHarrison@agcenter.lsu.edu

The oat research community reminds me a lot of the Louisiana coastline. It has shrunken
considerably over the past 30 years despite our best efforts to maintain its vitality and
functionality. There are fewer oat pathologists, breeders, geneticists, and agronomists and these
scientists are faced with the task of accomplishing more with diminishing resources.
International collaboration is probably the greatest strength of the oat community, and is fueled
by a desire to make maximum gains with minimal resources. We often think of oats as a
commaodity that is turned into human food by the large milling and food industry sectors, and this
is certainly vital to the future of oats as a crop. However, oats are quite diverse in end-use
around the globe and have tremendous potential in food and non-food applications. The future
success of oats on a global basis will depend on collaborative efforts such as the Quaker
International Oat Nursery and also on innovative partnerships to identify and expand markets
and uses of oats. The success of these partnerships will depend in part, on our ability to re-
evaluate concepts of Intellectual Property and forge new agreements that balance a need to
capture additional program resources with the benefits of shared knowledge, technology, and

germplasm.



How an international oat information system will accelerate oat improvement

Jean-Luc Jannink', Dave Matthews, Vic Blake, Clay Birkett, James Clohessy,

Gerard Lazo, Yung-Fen Huang, Nick Tinker
'USDA-ARS and Cornell University, Ithaca, NY

Correspondence: jeanluc.work@gmail.com

Effective data management accelerates individual breeding programs. Given high throughput
genotyping and, in the future, phenotyping, breeders spend more time assembling and formatting
datasets than analyzing them. Used at the individual breeding program level, an effective oat
breeders' database makes these tasks trivial. Accurate evaluation of oat breeding lines that
accounts for interaction with environment requires multi-environment trials. Evaluation in many
environments requires collaboration. In this context, an international oat information system
facilitates the pooling and sharing of data. The system becomes a collaboration tool that brings
additional data within each breeder's range. Current research to accelerate breeding is focusing
on prediction using high-density marker data. This data does not substitute phenotypic data, but
leverages it. In fact, genomic prediction needs large numbers of observations on as many lines
as possible. While prediction can be effective within single programs, evidence to date suggests
that intelligent pooling of larger datasets across programs will make prediction more accurate.
Challenges face such across-program predictions but addressing them will be scientifically

rewarding and beneficial to oat improvement.



American Oat Workers Conference 2014
Monday, July 14

Session 2: Quality, nutrition and processing

How oat processing affects the ability of oat beta-glucan to reduce cholesterol and blood
glucose

Susan M. Tosh

Agriculture and Agri-Food Canada, Guelph Food Research Centre, 93 Stone Rd W, Guelph, ON,
N1G 5C9, Canada

Correspondence: susan.tosh@agr.gc.ca

The health benefits of oats have now been well established. The ability of oats to lower serum
total and LDL-cholesterol in persons with mildly elevated cholesterol has been recognized by the
American, Canadian, European and Malaysian governments. Oats have also been shown to
ameliorate blood glucose levels after meals. Now the challenge is to develop and produce
commercial products which provide health benefits to consumers. The major soluble dietary
fibre in oats, mixed linkage -glucan, has been shown to be the bioactive component of oats
responsible for these effects. Oat B-glucan is a high molecular weight polysaccharide that forms
viscous solutions at low concentrations which slows mixing of the meal bolus, resulting in
delayed absorption of glucose and increased excretion of cholesterol and its metabolites. To
maintain the effectiveness of the food products made with oats, it is necessary to maintain the
high molecular weight and solubility of the B-glucan which are responsible for producing the
high viscosity. Enzyme activity, oxidizing agents and high shear can cause depolymerization of
B-glucan and reduce the magnitude of the health benefits. These factors need to be controlled
during processing of oat products, such as bread, other baked goods, breakfast cereals and
beverages, to achieve maximum viscosity development during digestion. Understanding how the
soluble fibre in oats regulates blood glucose, insulin and cholesterol in humans can help food
processors design and manufacture foods which optimize the efficacy of oat B-glucan for the

benefit of consumers.
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A microscopic tour of -glucan distribution and status in a range of oat food products

S. Shea Miller", S.M. Tosh?, T. Gamel®, E-S. M. Abdel-Aal®
LAAFC-ECORC, Ottawa, Canada; >AAFC- Guelph Food Research Centre, Guelph, Canada

Correspondence: shea.miller@agr.gc.ca

Mixed linkage (1-3),(1-4)-B-D-glucan (B-glucan) from oats is a soluble fibre that has been
demonstrated to have beneficial effects on carbohydrate and lipid metabolism in humans.
However, different processing methods will affect the microstructure of oat ingredients in the
final product, and the bio accessibility and status of the f-glucan in the product as well. B-
Glucan can be incorporated into the diet in a wide variety of food products. Whole groats can be
boiled and eaten as a rice substitute. In perhaps the most familiar application, oats are milled and
rolled to produce oatmeal used to make porridge or baked goods, or further fractionated to
produce oat bran. Oat bran can be consumed as a cereal, or as an ingredient in oat-based
products. Bakery products are also a convenient vehicle for delivery of B-glucan in the diet, and a
wide range of products containing oats and oat fractions are now available. However, the status
of B-glucan in a product (e.g., amount solubilized, molecular weight) will impact its
physiological efficacy. In this presentation we will illustrate the role of microscopy in helping to
elucidate B-glucan distribution and status in a range of traditional and novel oat foods. Rolled
oats and oat bran retain most of the characteristics of the whole oat, while in products such as
breads, muffins, extruded cereals, and pasta, the microstructure and -glucan state are altered to

varying degrees. The relative amounts of 3-glucan solubilisation and depolymerisation will

influence the magnitude of benefit(s) obtained by consuming these products.
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Lipids in Seeds of Oat (Avena spp.), a Potential Oil Crop

Svetlana Leonova', Asa Grimberg?, Sten Stymne?, Anders S. Carlsson?

Lund University, Center of Chemistry and Chemical Engineering, Lund 221 00 Sweden;
2Swedish University of Agricultural Sciences (SLU), Véxtskydsvégen 1, Alnarp 23053 Sweden

Correspondence: svetlana.leonova@tbiokem.lth.se

New oil crops with high yield and oil content are urgently needed. Oat is the only cereal that
accumulates a substantial amount of lipids in the endosperm. This gives it potential as an oil crop, which
could address both the nutritional and environmental concerns of modern society. To develop oat with
increased oil content, thorough investigations of its lipid metabolism and tools for genetic manipulations
are needed.

Analyses of lipids in seeds of wild and cultivated oat species revealed variation in wild oat
accessions in both oil content and quality. This variation should allow for development of new oat
varieties for diverse applications. However, to develop oat as an oil crop, a level of 20% of the seed dry
weight as oil is required and the range of oil content in the studied accessions was 4-10%. Another
feature which showed almost no deviation was the amount of omega 3 fatty acid, a-linolenic acid (0.6-
2.1%) (Leonova et al., 2008).

Lipids in oat endosperm have been reported to exist, not enclosed in oil bodies, but as non-
structured oil smears. In this study, we also observed oil smears, a phenomenon probably correlated with
the reduced number of oil body-associated proteins in the endosperm, as revealed by microscopic and
staining methods. This was supported experimentally by SDS-PAGE separation of oil-body proteins and
immunoblotting and immunolocalization with antibodies against a 16 kD oil body protein (Heneen et al.,
2008).

Biochemical studies of lipid mobilization during oat seed germination demonstrated efficient
utilization of oil reserves from the starchy endosperm; these results were corroborated by microscopy. An
oat cultivar which is capable of accumulating high amounts of oil in the endosperm was also shown to be
efficient in utilizing these reserves upon germination (Leonova et al., 2010).

References

Heneen, W. K., G. Karlsson, K. Brismar, P. O. Gummeson, S. Marttila, S. Leonova, A. S. Carlsson, M.
Bafor, A. Banas, B. Mattsson, H., & S. Stymne (2008). Fusion of oil bodies in endosperm of oat grains.
Planta 228(4):589-5909.

Leonova, S., A. Grimberg, S. Marttila, S. Stymne, & A.S. Carlsson (2010). Mobilization of lipid reserves
during germination of oat (Avena sativa L.), a cereal rich in endosperm oil. Journal of Experimental
Botany 61(11):3089-3099.

Leonova, S., T. Shelenga, M. Hamberg, A.V.Konarev, I. Loskutov, & A.S.Carlsson (2008). Analysis of
oil composition in cultivars and wild species of oat (Avena sp.). Journal of Agricultural and Food
Chemistry 56(17):7983-7991.
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Pure Porridge Puzzle — People, Process, Purity and Price

Beth Armour

Cream Hill Estates, Montreal, Quebec, Canada

Correspondence: beth.armour@bellnet.ca

Getting a gluten-free product to market can often be challenging as it requires many people,
processes, monitoring and testing to ensure the purity of the product. It is particularly
challenging when it comes to gluten-free oats. In our five step purity process, starting from the
seed until the package is ready for shipping to the customer, every step requires a commitment to
ensuring there is no cross-contamination with gluten-containing items. Even though all of this
comes at a price and with some challenges, the demand for gluten-free oats has increased in

many parts of the world, in part due to the increasingly important health benefits of oats.

13



Oat-Rice Processing and Quality Evaluation

Xinzhong Hu', Xiaoping Li*, Yang Xu?, Qiong Zhao?

! College of Food Engineering and Nutrition Science, Shaanxi Normal University, Xian, Shaanxi
710062, China; ? College of Food Science and Engineering, Northwest A&F University,
Yangling, Shaanxi, China, 712100, China

Correspondence: hxinzhong@126.com

Oat-rice is a new kind of oat food that has appeared in the Chinese market, but current oat-rice
products have many disadvantages, such as coarse taste, short shelf life, and longer cooking time.
These disadvantages have hindered the acceptance of oat-rice by consumers. To overcome these
obstacles, we used Chinese naked oats as the raw materials, combined with the abrasive milling
and infrared roasting, and mixed with rice to produce the better mouth-feel oat-rice. This
research evaluated the quality of the oat-rice and the mixture (oat-rice and rice) by nutritive
index, amino acid pattern, sensory evaluation, texture profile analysis, appearance, color, and
peroxidase activity. In addition, the obese-mouse model was used to evaluate the blood glucose
and fat reducing functionality of oat-rice. Our results showed that the nutritional value of oat-rice
is higher than rice alone. As the proportion of oat-rice was increased in an oat-rice/rice mixture,
the protein and lipid contents increased gradually, but the taste became coarser. The critical
control points of oat-rice are kernel size screening (20-25g/thousand kernel weights), debranning
with an abrasive mill, steam treatment, and infrared roasting. The lipase activity and peroxidase
activity were deactivated by these treatments. The final oat-rice has a lighter color, more pleasant
taste, shorter cooking time, longer shelf life and more balanced amino acid value by steaming the
oat component compared with rice treated for the same amount of time. The amino acid
evaluation, TPA, and sensory evaluation indicated that the optimum ratio of oat-rice and rice is
30%.

The animal experiments were conducted with three different proportions of oat-rice
added to a normal mouse diet, fed to obese mice, and compared to normal mice on a normal diet
or obese mice on a normal diet. When compared to the obese-mice on a normal diet, the weight
gain (assessed by Lee 's index) of mice from low oat-rice group, medium oat-rice group and high
oat-rice group, was significantly reduced (P<0.05). The concentration of blood glucose, total
cholesterol and low density lipoprotein were also reduced (P>0.05), while insulin content and
insulin sensitivity were significantly increased (P<0.05) and steatosis of the liver was
significantly decreased. When the oat-rice addition was 20%-30% of the diet, the effect of
reducing weight for the obese mice was the most obvious.
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American Oat Workers Conference 2014
Monday, July 14

Session 3: Agronomy and Physiology

High yield input systems and impact on yield and p-glucan levels*

Spyridon Mourtzinis, Shawn P. Conley, and John M. Gaska

Department of Agronomy, University of Wisconsin-Madison

Correspondence: spconley@wisc.edu

Oat (Avena sativa L.) is an important crop in the U.S. The primary uses for oat in Wisconsin are
for establishing alfalfa underseedings, livestock forage, grain, and straw production, and for
human nutrition. Therefore, the quantitative and qualitative characteristics of oat are of great
importance. The effects of variety, seeding rate, seed treatment, and foliar fungicide on total
grain yield, groat proportion, test weight, plant height, lodging severity, and 3-glucan content
were examined in two separate trials established from 2011 to 2013 at the University of
Wisconsin Arlington Agricultural Research Station. The results from the two three-year studies
highlight the importance of selecting an appropriate oat variety with superior yield and quality
characteristics. The use of a high seeding rate had no effect on any of the examined
characteristics. However, treated seeds exhibited increased total yield compared to untreated. An
important finding of this study is that the use of a foliar fungicide increased total and groat
yields, reduced lodging severity without impacting -glucan content. The results of this study
indicate that the use of a superior variety such as Badger and BetaGene, use of Rancona Crest
seed treatment, and use of Headline foliar fungicide can greatly increase oat yields in Wisconsin

without reducing the crops’ quality characteristics.
Data used for this abstract and conference report is currently in review by the Journal Crop

Science; Mourtzinis, S., S. P. Conley, J.M. Gaska (2014). Agronomic Management and
Fungicide Effects on Oat Yield and Quality. (In review: Crop Sci.).

* The full report from this presentation is available in the Oat Newsletter, 2014, Volume 1
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B-Glucan, Oil, and Protein of Oats as Affected by Variety, Location, and N Application

Bao-Luo Ma', Judith Fregeau-Reid", Denis Pageau?, Cecil Vera®, and Weikai Yan'

LAAFC-ECORC, Ottawa, ON K1A 0C6; 2AAFC, Normandin, QC G8M 4K3; *AAFC, Melfort,
SK SOE 1A0

Correspondence: Baoluo.Ma@agr.gc.ca

Oat (Avena sativa L.) has been cultivated increasingly as a healthy food crop due to its high
dietary fibre (B-glucan in particular) content. High yielding oat cultivars usually do not have the
desired levels of dietary fibre, or vice versa. A field experiment was conducted in 2013 to study
the effects of nitrogen (N) fertilization on the yield and quality characteristics of ten oat cultivars
important in western and eastern Canada. The experiment was conducted at three locations in
Canada: 1) The Central Experimental Farm, AAFC in Ottawa, Ontario, 2) The Normandin
Research Farm, AAFC in Normandin, Quebec, and 3) The Melfort Research Farm, AAFC in
Melfort, Saskatchewan. At each site the experiment was arranged in a split-plot design with three
or four replications, with four levels of N (0, 50, 100 and 150 kg ha™) as the main plots and ten
cultivars (twelve in Ottawa) as the subplots. The plots were seeded at a density of approximately
300 plants m™from late April to early May at each site. At maturity, the plots were combined for
grain yield. A subsample from each plot was taken to determine groat (oat grains after removing
the hulls) content. The groat was then ground and used to determine protein, p-glucan, and oil
concentrations using near-infrared reflectance spectroscopy (FOSS NIRS 6500, Eden Prairie,
MN, USA) using calibration equations developed in-house, based on wet chemistry.

The data showed that the protein, oil, and B-glucan concentrations were affected by location,
genotype, and N application. Ottawa had the highest f-glucan, Normandin the highest protein,
and Melfort the highest oil concentrations. Cultivar CDC Morrison had the highest -glucan
(5.7%) and protein (15.1%), followed by Summit (5.5% and 14.2%, respectively). CDC
Seabiscuit had the highest oil concentration (8.2%), while Dieter had the lowest (6.0%). Partial
correlation analysis of the data showed that the -glucan level was positively correlated with
protein concentration (P < 0.01) and grain yield (P < 0.01), and negatively correlated with oil
concentration (P < 0.07) across all sites, genotypes, and N treatments. In general, increasing N
application increased protein and B-glucan, but decreased the oil concentrations. Therefore, the

result suggests that N application can be used to improve the quality profiles of oat genotypes.
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The Effect of Nitrogen and Fungicides on Oat Yield and Quality

Bill May
Agriculture and Agri-Food Canada, Indian Head, SK

Correspondence: bill. may@agr.gc.ca

Oat (Avena sativa L.) yields in Saskatchewan typically exceed 90 bu/ac and yields of 200 bu/ac
are possible. Crop removal of nitrogen from soil is slightly more than 0.6 Ib/bu meaning that a
150 bu/ac crop would remove more than 100 kg ha-1 of N. Past research indicated that oat yield
was often optimized at N rates between 30 and 60 kg ha-1 with N rates above 60 kg ha-1
reducing the test weight. Recently, fungicides have been promoted to increase yield through a
general increase in plant health in addition to protecting the crop when significant injury occurs
from a fungal disease. Many producers with a desire to maximize oat yields are trying a
combination of products to increase yield. For these reasons, growers who target high oat yields
often apply in excess of 90 kg ha-1 of fertilizer N. and use foliar fungicides for leaf disease
control. The objective of this experiment was to examine the effects of combining higher
nitrogen rates with fungicides in oat. Three fungicide treatments (no fungicide, Headline or
Stratego) and eight nitrogen fertilizer rates (5, 20, 40, 60, 80, 100, 120 and 140 kg ha-1) were
used in a split plot design with 4 replications at Indian Head and Melfort in 2012 and 2013. The
cultivar Triactor was used at all four site years. Leaf disease development was low especially for
crown rust (Puccinia coronata Corda f. sp. avenae Eriks.). The yield potential at all four site
years was above average with the yield of the 5 kg N ha-1 rate ranging between 3707 to 6350 kg
ha-1 (96 to 166 bu/ac). There was no interaction between the fungicide and applied N fertilizer
for any of the variables measured at either location in either year. The oat was more responsive
to higher N rates than expected with yield increasing as N rate increased to 140 kg N ha-1 at
Melfort in 2012, 100 kg N ha-1 at Melfort in 2013 and Indian Head in 2012 and 2013. Test
weight declined as the N rate increased at all four site years; however, the only decline to be
large enough to result in a lower grade was at Indian Head in 2012. In conclusion, the grain
yield of Triactor responded to N rates up to 100 kg N ha-1 with very little impact on test weight.
This response requires further study to determine if it is stable over various environmental
conditions. Triactor has enough disease resistance that a fungicide application did not increase
yield and fungicide application did not benefit the oat crop in the absence of disease or improve
the responsiveness of oat to N rates.
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Modelling B-glucan content in oat using data from variety trials

Steven J. Shirtliffe

Department of Plant Sciences, University of Saskatchewan, Saskatoon, SK, S7N 5A8.

Correspondence: steve.shirtliffe@usask.ca

Despite years of concentrated effort in plant breeding, in some years oat 3-glucan content is often
low. The environmental variables that drive oat f-glucan are not completely known. The effect
of environmental variables on oat B-glucan content was modeled using correlation analysis and
stepwise multiple linear regression on 49 site years of oat variety trials constituting over 1600
data entries. The data from the Western Cooperative Oat Registration Trials (WCORT) from
2001 to 2010 was used exclusively to parameterize of the model. The environmental parameters
considered were precipitation, average maximum temperature, average minimum temperature,
cooling degree-days (days with average temperature above 18C), and days with maximum
temperature above 30 C. Using these values we then calculated average monthly temperatures
(average of maximum and minimum temp), monthly temperature range (maximum T — minimum
T), and growing season precipitation (May — August). The model was then simplified in a
stepwise fashion using multiple linear regressions. A final model was developed that described
40% of the non-genetic variation of B-glucan with only 5 environmental variables. In general, hot
temperatures in May and July resulted in the highest B-glucan. Growing season precipitation had
a negative effect on f-glucan. Hot temperatures in August along with cool nights also appear to
result in high B-glucan. If successfully validated, this model has the potential to predict oat -

glucan levels in western Canada on a geographic and temporal basis.
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Phenotypic analysis of abiotic stress tolerance in Australian oat

Klaus Oldach®?, Yusuf Genc'?, Mahmood Hassan®, Tim March?, John Harris®, Pamela Zwer®.

South Australian Research and Development Institute, Plant Genomics Centre, Waite Campus,
Urrbrae, SA 5064, Australia; 2School of Agriculture, Food, and Wine, University of Adelaide,
Waite Campus, Urrbrae, SA 5064, Australia

Correspondence: john.harris2@sa.gov.au

Boron toxicity affects about 50% of the neutral-alkaline soils of the South Australian and
Victorian grain belt and dryland salinity affects 67% of all cropping areas in Australia. These
sub-soil constraints can result in yield losses under conditions of water deficit that are prevalent
in the Australian cropping environment. Selection for tolerances to these abiotic stresses in oat
would be enhanced by the development of molecular markers for trait selection. However, a
prerequisite for marker development is an initial accurate phenotypic analysis to establish the
closest possible linkage between trait and molecular marker. In this project our aims were to
benchmark Boron and salinity tolerance of oat to wheat and barley and translate marker

technologies to oat for use as selection tools for agronomically important traits.
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American Oat Workers Conference 2014

Tuesday, July 15
The Oat Newsletter: where we’ve been and where we’re going

Charlene P. Wight!, Michael McMullen?, Gabe Gusmini®, Gerard R. Lazo*, S. Shea Miller?,
Jennifer Mitchell Fetch®, Jean-Luc Jannink®, Mark E. Sorrells’, and Nicholas A. Tinker™.

'ECORC, Agriculture and Agri-Food Canada, Ottawa, ON, Canada; “Dept. Plant Sciences, North
Dakota State University, Fargo, ND, USA; *Corporate R&D, PepsiCo, Inc., Hawthorne, NY,
USA; “USDA-ARS Western Regional Research Center, Albany, CA, USA; *Brandon Research
Centre, Agriculture and Agri-Food Canada, Brandon, MB, Canada; *USDA-ARS and Cornell
University, Ithaca, NY, USA; 'Dept. Plant Breeding and Genetics, Cornell University, Ithaca,
NY, USA

Correspondence: nick.tinker@agr.gc.ca

The first Oat Newsletter was published by the National Oat Conference in 1950. It was
published once a year and mailed out to “oat workers” only. The newsletter was designed to
supplement the Uniform Nursery reports by providing short research updates, meeting
information, community information, and reports from oat research stations concerning yields,
disease outbreaks, etc.. Past issues contain a fascinating history, and are well worth reading.

Starting in 1998, the newsletter was hosted online by the USDA GrainGenes website. The last
issue was published in 2006, but, by this time, the newsletter was in decline. This was not
surprising, as people had begun taking advantage of email, cheap long-distance phone calls, and
easy access to the Internet to keep in touch. On-line databases were also making research
information more readily available, and GrainGenes and POOL (Pedigrees Of Oat Lines), for
example, had become important resources for people working on oats.

So why continue with the Oat Newsletter? E-mail and voice conferencing may function
well to keep smaller groups of people together, but do not allow for input from outside the group.
Fewer people work solely on oats and many are unable to attend oat conferences or meetings.
AOWC proceedings will continue to be published in the Newsletter, and other conferences,
including the 10C, will be encouraged to submit conference reports for inclusion as well. There
is also still a need to discuss project options, share preliminary information, and keep each other
updated concerning a myriad of things, including personal stories.

The new Oat Newsletter, linked to the Oat Global portal on GrainGenes, is being
designed to make it easier to post and view information. While there will continue to be an
editorial process for formal Newsletter submissions, there will also be a direct discussion forum
with minimal moderation. Those who subscribe will receive notifications when new material is
available. At the end of each year, articles published during that year will be collected and
archived in a volume. All previous issues of the newsletter, from 1950 onwards, will also be
available. To quote K.S. Quisenberry in the inaugural edition of the Oat Newsletter, “Its success
will depend on the cooperation of all workers.” The same holds true today, and we look forward
to receiving your contributions.
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American Oat Workers Conference 2014
Tuesday, July 14
Session 4: Pathology

Effect of timing of inoculation and Fusarium species on the development of Fusarium head
blight and deoxynivalenol contamination in oat*

A.G. Xue', Y.H. Chen', G. Marchand*, W. Guo*, C.Z. Ren?, M. Savard®, and A. McElroy?

LAAFC-ECORC, Ottawa ON, K1A 0C6, Canada; Heilongjiang Bayi Agricultural University, 5
Xinfeng Road, Daging Heilongjiang, 163319, China; *Baicheng Academy of Agricultural
Sciences, 17 Sanhe Road, Baicheng Jilin, 137000, China; *“PhytoGene Resources Inc., 1855 Rue
des Arbres, Orleans ON, K1E 2T7, Canada
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Fusarium head blight (FHB) is a