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In oats: effect of cropping factors
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U Aims & challenge

 Promotion of cereal production for food

Graubunden Barley Soup

All Swiss barley
IS used for feed!
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U Aims & challenge

 Promotion of cereal production for food
Swiss barley and oats for food, less for feed

Recipe for Birchermiesli

Original recipe by Dr. Bircher
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U Aims & challenge

 Promotion of cereal production for food
Swiss barley and oats for food, less for feed

Recipe for Birchermiesli

Original recipe by Dr. Bircher

+ 4+ ++++ 4+ttt

Oats: 86% import!
The little amount
| of oats produced
B in Switzerland is
B used for feed.
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U Aims & challenge
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Promotion of cereal production for food
Swiss barley and oats for food, less for feed

Improved health

Elevated content of health promoting compounds
(HPCs) In certain cereal varieties, e.g. phenolic acids,
anthocyanins, arabinoxylans, carotenoids, [3- glucans

Fusaria and mycotoxins

— severe yield losses
— threat to human health

Improved safety EA T N BN
HPCs could reduce growth of tOX|gen|c Fusarlum
species

I — Healthy & Safe (start: December 2013)



U Healthy & Safe project
Work pac kag es As of now: preliminary

results available

WP 1: WP 2: WP 3:
Occurrence Epidemiology Resistance

| f

Cropping, environmental and genetic factors

AN [

™ v 4
WP 4:
Modelling & forecasting

l

_________________________ > WP S: <
Implementation
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Integration of results and implementation




Occurrence - Epidemiology - Resistance - Forecasting

WP 1 e Monitoring of g'rowers’ samples
throughout Switzerland (cropping factors)
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Very small country but with
- large climatic differences =

~ between regions

T

© ESRI -

* Kilometers
1'500 2'000

otoxin-Conference, 19-23 May, 2014, Beijing, China
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Occurrence - Epidemiology - Resistance - Forecasting

e Climate chamber
Variety, temperature
& leaf wetness duration

-]
o
(=]
J
w
=}
1™
=)]
<




e Climate chambers
Variety, temperature
& leaf wetness duration

e Field conditions
Weather & inoculum

Agroscope




Occurrence - Epidemiology - Resistance - Forecasting

- Artimcial iniections.
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U Sites of resistance experiments

Zurich-.
Reckenholz

@Changins

® Cadenazzo
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U Sites of resistance experiments

Zurich-Q
Reckenholz‘

® Cadenazzo
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Occurrence - Epidemiology - Resistance - Forecasting
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Occurrence - Epidemiology - Resistance - Forecasting

F u S a P rog Pflanzenschutzdienste MeteoSchuweiz Programminformaticnen

Information system for risk assessment of FHB and DON WP 4
contamination in wheat

Anmeldung f Parzellenerfassung

CH-Karte mit regionalem Infektionsrisiko

Wetterbedingtes Infektionsrisiko (14 Tage)

Parzellenspezifisches DON-Belastungsrisko

Sortenliste
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Occurrence - Epidemiology - Resistance - Forecasting

FusaProg for wheat, oats, barley and their mycotoxins

francais

Information system for risk assessment of FHB and DON WP 4
contamination in wheat

Anmeldung f Parzellenerfassung

CH-Karte mit regionalem Infektionsrisiko

Wetterbedingtes Infektionsrisiko (14 Tage)

Parzellenspezifisches DON-Belastungsrisko

Sortenliste
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Idee und Konzept: Hans-Rudolf Fomer ART
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U Confédération suisse
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Occurrence - Epidemiology - Resistance - Forecasting

FusaProg for wheat, oats, barley and their mycotoxins

Information system for risk assessment of FHB and DON WP 4

contamination in wheat WebApp for FusaProg:

as of now available for
wheat only

FusaProg
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Kontskt: Tombe Muss@art. sdmin.ch
Idee und Konzept: Hans-Rudolf Fomer ART
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@ WP 5 Implementation partners
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Industry & 3 | &gﬂg! __ granum

marketing SWISSMILL @ InfoCodex

Die Schweizer Getreidemiihle.

DEVELOPING Institut du végeétal
AGRICULTURE AND
RURAL AREAS

. ARVALIS
Extension } agrldea : L& Mstrickhof

Konferenz der kantonalen Pflanzenschutzdienste (KPSD)
Conférence des services phytosanitaires cantonaux (CSP)
Conferenza deqli servizi fitosanitari cantonali (CSF)

s8N Societa Svizzera di Mutrizionsa

- sge Schweizerische Qesellschaft fir Ernéhrung
m V ssn Société Suisse de Nutrition

Research

Eidgendssische Technische Hochschule Ziirich Zh
Swiss Federal Institute of Technology Zurich
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1. Workshop with partners, January 2014

Erwarlungen an Healthyf ke
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@ WP 1: Occurrence - monitoring 2013

« 280 barley samples from 17 cantons
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WP 1: Occurrence - monitoring 2013

« 280 barley samples from 17 cantons
« 93 oat samples from 11 cantons

Healthy & Safe: Fusaria and mycotoxins in oats | July 15, 2014
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@ WP 1. Questionnaire on cropping factors
L+ e 3
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@ Results oat monitoring 2013 (n =93)

Fusarium species distribution

FP: @ 4% (0-18%)

FG: @ 1 % (0-22%)

FL: @ 1% (0-11%)

o o o
55 e O B,

) 05e%0 70 %

ﬂO( O 5 e v UO g
F. poae 8@ 00063

1%

Agroscope ©

M F. poae
M F. graminearum
W F. langsethiae
F. avenaceum
M F. culmorum
W F. tritcinctum
F. crookwellense

F. equiseti

F. spp.
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© Results oat monitoring 2013 B¢ 0=250)

Fusarium species distribution

FP: @ 4% (0-18%)

M F. poae

FG: @ 1 % (0-22%)

W F. graminearum

W F. langsethiae

FL: @ 1% (0-11%)

NIV, F. avenaceum
Agroscope © [BJARS)
eHle X877 % e Gy D M F. culmorum
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F. spp.
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@ Oat monitoring: average toxin contents

n=93 1 =
400 - Ny
N =
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O Effect of oat varieties on incidence
of Fusarium species

F. poae P <0.001
F. langsethiae P =0.007

4 - Agroscope ©

Grains infected by Fusarium spp. (%)
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O Effect of oat varieties on incidence
of Fusarium species

I F. poae P <0.001
[ F. langsethiae P =0.007
IEE . graminearum n.s.

. FL T FG 4 and vice | fi
versa: Different Agroscope ©
ecological niches?

Grains infected by Fusarium spp. (%)
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Grains infected by F. poae / F. langsethiae (%)

10

Effect of oat varieties on HT-2/T-2

toxin content & correlation

I F. poae

[ F. langsethiae
© sum HT-2/T-2

R =0.11, n.s.
R =0.53, P <0.001

Agroscope ©
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O Effect of oat varieties on FG, DON

Grains infected by F. graminearum (%)

content and correlation

B F. graminearum R =0.47, P <0.001
® Deoxynivalenol

Agroscope ©

In monitoring few

samples of «black oats» -

300

250

200

150

100

50

Deoxynivalenol (ug kg™)



) Effect of previous crops on
F. poae incidence in oats

14 4 P =0.002

Effect from spelt wheat
probably coincidence (n=3)
10 1 | > more data needed
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Grains infected by F. graminearum / F. langsethiae (%)

Effect of previous crops on incidence of

F. graminearum / F. langsethiae

I F. graminearum n.s. T . i
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-+ Effect of previous crops on toxins
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. Resistance experiments with artificial
_infections - symptoms in wheat varieties
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© Conclusions

« Growers' oat samples were contaminated
T-2 & HT-2 content somewhat scary

 Pronounced effect between varieties
- different for individual Fusarium species
- true variety effect, or weather or HPC related?

o Effect of cropping factors not clear yet
Dataset for oats - in contrast to wheat and
barley - still very small;, more samples and
In-depth analyses needed

Healthy & Safe: Fusaria and mycotoxins in oats | July 15, 2014 o
Susanne Vogelgsang | © Agrosco pe ISS 36



Ongoing experiments and outlook

e Oat and barley monitoring 2014 running

 Resistance experiments at 3 sites
(oat, barley, wheat)
Harvest has started, followed by seed health
test (Incidence), gPCR, toxin content

 Epidemiology: climate chamber
experiments running, field in 2015
Effect of temperature, leaf wetness duration
on infection, contamination and spore
deposition

ealthy & Safe: Fusaria and mycotoxins in oats | July 15, 2014
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Value added
healthy & safe cereals
\ Economic & social
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Oat & barley samples:
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