Metodi di lotta alternativi studiati in RustWatch

v Fungicidi di sintesi
v Fungicidi alternativi

v" Resistenze genetiche e miscele di varieta
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Prodottitestati nel 2019

Comments Companies delivering
the products

Tebuconazole (Folicur) is known to be very effective for rust control even | Bayer

at reduced rates. The product was included as the reference product. 25%

of normal rate was included at each timing.

Pyraclostrobin (Comet Pro) is known to be effective for control of rust BASF A/S

diseases. Apart from a direct effect on rust the product is known to
stimulate the plants defense system. The product was applied at a very
low dose (10% of normal rate) to stimulate plant defenses and to enhance
the control of rust.

3 kg Phosphate (DSPF016) is known to provide control of certain
pathogens but unknown what it does on yellow rust. Recommended to
include based on French knowledge.

DE Sangosse

3 kg Phosphonate (DSPF016) + 3.5 1 Sulphur (DSPF011). Known that bath
can provide the control of certain pathogens. but unknown what they do on
yellow rust alone as well as in combination.

DE Sangosse

h

Serenade ASO containing Bacillus subtilis has been tested in efficacy trials
in wheat. Efficacy against yellow rust at the best in previous test can be
40%. but the efficacy is very reduced at severe attack. Serenade is
currently being authorized in cereals in several European countries. Mixing
with the adjuvant Silwet might improve control.

Bayer Crop Science

Chitosan. This compound originates from sea shells. The effects on rust
diseases are unknown. The dose rate should be 1 g product per liter water
used based on recommendation for control of other pathogens.

From Santos
Carballal bcarballal@ch
ipro.de

3 kg Trianum P (Triochoderma harzianum ). Known to be a BCA product
tested in many crops and against several pathogens.
Unknown what they do on yellow rust.

Bioplant in DK
sb@bioplant.dk

7 1 Sulphur (DSPF011). Sulphur is known to be active on several diseases
and different formulations are available. The included product is based on
French experiences and represents a liquid formulation. which has been
tested in France.

DE Sangosse

National solution.
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Schema dei trattamenti 2019

DK, GB,DE, FR

Gs 31-32 / or first symptoms

Gs 33-37 (+ 10 days)

Gs 45-51 (+10 days)

Gs 65 (+10 days )

1 Untreated

2 0,25 Folicur EW 250 0,25 Folicur EW 250 0,25 Folicur EW 250 0,25 Folicur EW 250

3 0.1 Comet Pro 0,1 Comet Pro 0,1 Comet Pro 0,1 Comet Pro

4 3 kg Phosphate (DSPFO16) 3 kg Phosphate (DSPFOL6) 3 kg Phosphate (DSPFO16) 3 kg Phosphate {DSPFO16)

5 3 kg Phosphonate + 3.5 sulphur |3 kg Phosphonate + 3.5 sulphur 3 kg Phosphonate + 3.5 sulphur 3 kg Phosphonate + 3.5 sulphur
b 4| Serenade ASO + 0.1 %Silwet |41 Serenade ASO +0.1 %5ilwet 4| Serenade ASO +0.1 %5Silwet 4| Serenade ASO + 0.1 %Silwet
7 Chitosan 1g /liter water Chitosan 1g /liter water Chitosan 1g/liter water Chitosan 1g /liter water

g 3,{]kgTrianum P (thricoderma) |3,0 kng'anum P (thricoderma) 3,0 kg Trianum P (thricoderma) 3.0 kg Trianum P (thricoderma)
9 71 Sulphur DsPFI11 De Sangosse) 71 Sulphur DsPFO11 (De Sangosse) 7| Sulphur DsPFOf1 (De Sangosse) 71 Sulphur psrro11 De Sangosss)

10 national option




Risultati delle prove anno 2019

% control of yellow rust - French trial
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Outlook

v' 1 fungicidi alternativi, nelle localita con alta pressione del patogeno, hanno mostrato una bassa
efficacia

v Prove in piu localita con utilizzo di fungicidi di sintesi ¢ fungicidi alternativi in tutta Europa
nel 2020.

v’ Utilizzo di varieta resistenti, mediamente resistenti, sensibili e miscele di varieta, adatte agli
ambienti di prova.

resistant

slow ruster

moderate rust susceptible
mixture of the 3 cultivars
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Prodottida testare ¢ CV utilizzate in Europa - 2020

Contentzai,
(O S E]) YOl pyraclostrobin

Tebuconazole +prothioconazole 125 +125

Tebuconazole 250

Elatus ERA benzovindiflupy + 75+150
prohtioconazole
Ny B SN0 Bacillus subtilis QST 713 1 x1012CFU /1

Zolfo bagnabile VI3 800 g/kg

| cultivars_________Inooftrials|contactpoing___________|
I rcsistant slow rust severe rust mixture

_ Informer sheriff benchmark Yes 1 Lise Nistrup Jergenesn
_ Informer kalmar  julius Yes 1 Ida Lindell

F R none none Claude Maumene; trial not sown
_ Sarah Holegate /Jane/Bill
Informer sheriff =~ rumor Yes Bettina Klocke

PSJelda PSPugu PSSunanka Yes 2 Svetlana Slikova

Informer kalmar  julius Yes Liga Feodorova-Fedotova

Nudel  Filon Camargo Yes 1 Lafarga alberto

467175 Aureo Monastir Yes 1 SR Biagio Randazzo

Iride Monastir  Tirex Yes 1 YR Biagio Randazzo

Fabio Mascher
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Schema dei trattamenti — Sicilia 2020

Treatment cv GS31-32 GS33-37 GS45-51 VS 65 TEI
reatments +10 days +10 days +10 days
1. Untreated All
2. high input Al ?#?)Comet 250EC(0-5 |5 ¢ prosaro (05 TFI) [0.5 Elatus ERA(0.5 TFI) 0.5 Folicur (05 TF)  |2.0
3. low input Free of azoles expectedAII 0.25 Comet 250 EC (0.25]0,25 Prosaro (0.25 ]0.25 Elatus ERA(0.25 0.25 Folicur (0.25 TFI) [1.0
to leave TF1) TF1) TF1)
4. Spray with alternative chemistriegAll 7 kg Sulphur 4.0 1Serenade ASO |7 kg Sulphur 4.0 1 Serenade ASO
GS 33-35 GS41-49
Moderatet i i i i
odera |§| Ocv Spray at first detection of YR in the region S SYADIant infeoted (015 Folioum) 1.0
5. Spray when needed and use susceptible CV|(Prosaro 0.5)
products relevant for the Growth |g| 5\ suster CM
stage and dosefromtr.2 or3 * el e > 1% plants infected (Prosaro 0.5) > 339% plant infected (0.5 Folicur) 1.0
Resistant CV > 10 % plants attacked (Prosaro 0.5) > 50% plants attacked (0.5 Folicur) 1.0
T cv GS37-39 GS45-49 GS55-59 GS61-69 TEl
Sl + 10 days + 10 days + 10 days
1. Untreated All
2. highinput All _On.:?)Comet 250EC(0.5 0,5 Prosaro (0.5 TFI) [0.5 Elatus ERA (0.5 TFI) 0.5 Folicur (0.5 TFI) 2.0
3. low input Free of azoles expectedAII 0.25 Comet 250 EC (0.25(0,25 Prosaro (0.25 |0.25 Elatus ERA(0.25 0.25 Folicur (0.25 TFI) [1.0
to leave TF1) TFI) TF1)
4. Spray with alternative chemistriegAll 7 kg Sulphur 4.0 1Serenade ASO |7 kg Sulphur 4.0 1Serenade ASO
GS37-43 GS61-69
Moderatet i i i i . .
odera §| OCV Spray at first detection of SR in theregion 109 plant infected (0.5 Folicur) 1.0
5. Spray when needed and use susceptible CV|(Prosaro 0.5)
products relevant for the Growth ||\ suster CV
stage and dose from tr. 2 or 3 * and mixture 1% plants infected (Prosaro 0.5) > 20% plant infected (0.5 Folicur) 1.0
Resistant CV > 5 % plants attacked (Prosaro 0.5) > 339% plants attacked (0.5 Folicur) 1.0
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Planimetria IPM — Sicilia 2020
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Variety Mixtures in RustWatch

B Variety Mixtures have been at large scales in the past :
- Barley mixture in Germany ‘
- Rice mixture in China...

M Efficient to control diseases Dilution
Well known mechanisms :

M Recent results on mixtures in the s ‘ Variety mixure

Q Disruptive selection /

Wheatamix project

Q) Barrier
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. Borg et al. (2018)
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Variety Mixtures in RustWatch

B Recent and rapid progress of wheat cultivar mixtures in France :

@ Une forte augmentation des emblavements,
principalement dans le Centre-Ouest

. S A .
250 000 ha . Proportion de I'assolement \ 228 000 ha
\ de blé tendre des différents 4 "

. départements emblavée

en mélanges variétaux
en 2017 (en %)
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@) Des surfaces multipliées [
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Evolution de la surface des associations \
de blé tendre estimée en France, en hectares
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Source - FranceAgrider - Enquiste répartition variétale des céréales/ Agreste - Statistique agricole annusle

® In 2019: 11 % Cv Mixtures in France, the most grown variety is « Mixture » !

s
s

M Up to 40 % of mixtures in some French West departments X
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Variety Mixtures in RustWatch

B Why do French fermers grow mixtures ?

o Lower impact of diseases,
reduced fungicides

Reduce inputs
e Reduced impact of a resistance

breakdown affecting few varieties

Reduce Risks — More varieties grown in the farm
Facilitate  Facilitate sowing, harvesting,
management | one mixture for different fields

o Slower disease progression,
more time for spraying

Quality

Control weeds

Survey by Julie Borg et al.
000 2000 4000 6000 80,00 100,00

B Now 11.4 % of Cv Mixtures in France, most grown variety is « Mixture » !

M Up to 40 % of mixtures in some French West departments

o heactamix
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Variety Mixtures in RustWatch
B OPTIMIX: a tool to help the design of a wheat cultivar mixture

Caractéristiques des variétés :
o o . .
Works with cultivar VCU characteristics :
. . Variété jaune brune Oidium (tritici) Hauteur montaison épiaison qualité
ATTLASS 9 6 6 7.00 4.00 4.00 6.00 BP
6 8 6 A 4.00 1.00 6.00 BAF

SKERZZO

Source : Arvalis (2017)

= Users propose a mixture of varieties

Evaluation globale du mélange :

Evaluation globale du mélange
(ATTLASS, RENAN, SKERZZO)

= Optimix evaluates the efficiency of disease
control, and provides a full explanation
of pros and cons of the mixture

B Still under development, and still in French... :-( (http://moulon.inra.fr/optimix/)
M In 2019:11 % Cv Mixtures in France, most grown variety is « Mixture » !
M Up to 40 % of mixtures in some French West departments
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