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In the U.K. oats are grown
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UK oat production and demand
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We develop innovative varieties of oats, beans, peas, forage and amenity grasses, forage
legumes and Miscanthus that have a significant impact in the market and on end use that
are marketed by our commercial partners via long-term relationships
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Aim of breeding programmes

* To develop new improved varieties used by farmers and taken up by industry

What is needed?

* Improved varieties = Mascani
* Improved uptake of new varieties by farmers and industry Variety % UK winter oats = Dalguise

m Gerald
How? = Peloton
* Optimisation of breeding pipelines- improve genetic gain m Grafton
* View breeding process as product development = Fusion

* Work with end-users (e.g. millers, feed producers etc.) = RGT Southwark

* |nnovate to add value

Very successful long-term partnership between Industry and Aberystwyth University

By embedding the breeding programme in a University Department, it provides access to the latest ideas
and additional funding opportunities



Grain yield v Grain quality

* Increasing grain yield is a major objective of growers and breeders

* However, must not compromise grain quality
* Processing quality
* Nutritional quality

Yield=GxXEXxXM

/ \Agronomy eg
nitrogen,

Variety Soil, weather planting
date,

fungicides



Grain yield v Grain quality

* Increasing grain yield is a major objective of growers and breeders

* However, must not compromise grain quality
* Processing quality
* Nutritional quality

Quality=GxExM

/ \Agronomy eg
nitrogen,

Variety Soil, weather planting
date,

fungicides



BE PRODUCTION

Two months
Post flowering.
Grains fill and ripen. Solar radiation is strong
‘sundval and activity depend on successhul crop
protection and ample uptake of ritrogen and water.
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In the U.K., winter oats are sown in
October and harvested the following
August
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Winter Oats
sown 14t October
harvested 2" August

Spring oats
sown 215t March,
Harvested 8t"
August
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Yield advantage of autumn sown oats @Rﬁ&
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Genetics and physiology of flowering in oats:
Development of tools to breed for improved adaptation
and yield potential

In winter cereals a range of flowering genes are known:
® Vernalization
® Earlier flowering in response to prolonged cold treatment
® Photoperiod
® Response to the length of the day
® Earliness per se (eps)
® Response to endogenous signals not influenced by environment

Most winter wheat varieties require > 4 weeks of exposure to temperatures < 10°C

for this vernalisation requirement to be met.
The situation is different for most modern winter oat varieties- indeed often said that
winter oats do not require vernalisation and can be sown in the spring



51 days (840 GDD) from start of
experiment
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Effect of photoperiod and vernalisation on
GDD to GS39
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Increasing day length, shortens time to flowering



Effect of photoperiod and vernalisation on
GDD to GS39
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Increasing day length, shortens time to flowering
Conway (spring oat) less photoperiod sensitive than Tardis (winter oat)
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Association Mapping Population (SAMP)

Advanced lines from IBERS spring oat breeding
programme

Parental lines and heritage material
World-wide diversity including IBERS winter oats

540 lines grown as single plants (and sampled for DNA)
in and in the field over 4 growing seasons both spring
and autumn sown

Subset grown in AU phenomics facility under control .-.'

and water limited conditions
Powdery mildew susceptibility screened in glasshouse



Healthy Oats - Germplasm assessment

e |BERS germplasm collection grown in Aberystwyth screened
for milling quality (kernel content, hullability), thousand grain
weight, protein, oil, B-glucan and Avenanthramide content, 52

selected for multiplication and further analysis

e UCD germplasm collection grown in Ireland in the field and in
Aberystwyth under controlled conditions
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PC2

PCA analysis of SNP data comparing UK
varieties to global oat diversity
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PCA of Global Oat Diversity
Double-click datapoint to add to table below plot
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Panicle emergence variation in genetic diversity population

When spring sown, good Poor relationship found between
relationship found between trials spring and autumn sown panicle
for panicle emergence emergence
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Autumn sow

Comparison of grain composition of SAMP

autumn v. spring sowing
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Future climates? Developing resilient crops
Developing Precision Phenotyping tools
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Small Phenotyping
System

* For the assessment of seedlings
and plants up to 30cm

* Automated watering and Imaging
* RGB top-view imaging
* RGB side view imaging
. Ch:i:orophyll fluorescence top-
view imaging
e 2000 é:ot capacity

Relative soil water: 25% 30%
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On-going: Applying Al to Image analysis

Each tray can be imaged at several time
points throughout each day.

Training an Al to measure emergence
Kieran Atkins




Development
of tools for
remote
sensing
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Improving oat agronomy

 Unc erstandlng resp@nslvaness to
Nitrogen o
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Conclusions

* Important to match varietal phenology to environment oats are
grown in

* Grainyield highly influenced by environment and management
* High yield does not necessarily mean high grain quality
* Grain quality has a strong varietal component

* Emphasis on grain yield can result in compromises in quality
resulting in a 'quality gap' where the crop fails to reach threshold
levels of quality required by the end-user.
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