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* Treatment trials 2018
— New product (Propulse (Bayer), Narita (NA))

Fluopyram+Prothioconazole; Difenoconzole.
— TOMCAST (Abuley et al 2017)
— Cultivar differences
— Leaf fertilizer
— Effects on yield 2014-2018
* Pilot trial with alternative means of control
— Biological
— Resistance inducers
— Combinations

* Fungicide resistance in Swedish A. solani
populations (Qol and SDHI)



.’L Early blight different years in two field trial sites
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.’L Propulse/Narita with and without TOMCAST in Nymo
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Propulse/Narita and TOMCAST
Infection Defoliation Starch Yield Relativtal
Treatment* rAUDPC_17sept rAUC_17sept
1 Untreated control 0,301a 0,43 62,2 18,6 11,6a 100
2 Revus Top T4, 8, 12; Signum T6, 10 0,196de 0,39 66,1 18,7 12,3ab 107
10 Narita T3, T7; Propulse T5, T9 0,181e 0,33 67,5 19,1 12,9ab 111
8 Narita; Propulse enligt Tomcast ** 0,073f 0,23 68,1 19,7 13,4b 116
Helgegarden

1 Untreated control 0,087a 0,17 60,6 19,5 11,8a 100
2 Revus Top T4, 8, 12; Signum T6, 10 0,041b 0,12 65,3 20,4 13,3ab 113
10 Narita T3, T7; Propulse T5, T9 0,010e 0,07 67,4 20,2 13,6b 115
8 Narita;Propulse enligt Tomcast*** 0,019de 0,06 65,4 20,6 13,5ab 114

*T1: Nymo 15/6, Helgegarden 21/6

** Spraying dates TOMCAST. Nyma: 31/7 Narita, 15/8 Propulse+Narita, 29/8 Narita, 12/9 Propulse (4

times)

*** Spraying dates TOMCAST. Helgegarden: 31/7 Narita, 29/8 Propulse, 12/9 Narita. (3

times)
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SLU Effect of Cultivar
Kuras vs Avenue (Helgegarden)
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SLU Effect of Cultivar
Kuras vs Avenue

Infection Defoliation Yield Starch cont Starch Yield Relativtal
Treatment rAUDPC_17sept rAUC_17sept ton/ha % ton/ha
Nymo
1 Untreated (Kuras) 0,301 (0,104) 0,43 62,2 18,6 11,6 100
2Revus Top T4, 8, 12; Signum T6, 10 (Kuras) 0,196 (0,028) 0,39 66,1 18,7 12,3 107
11 Untreated (Avenue) nd (0,028) 0,62 62,3 18,7 11,7 100
12 Revus Top T4, 8, 12; Signum T6, 10 (Avenue) nd (0,013) 0,60 65,0 18,8 12,2 105
Helgegarden
1 Untreated (Kuras) 0,087 0,17 60,6 19,5 11,8 100
2Revus Top T4, 8, 12; Signum T6, 10 (Kuras) 0,041 0,12 65,3 20,4 13,3 113
11 Untreated (Avenue) 0,050 0,23 60,0 20,9 12,6 100
12 Revus Top T4, 8, 12; Signum T6, 10 (Avenue) 0,014 0,20 61,2 21,5 13,1 104
* On sept 17 Avenue was defoliated at Nym® and rAUDPC could not be calculated. In brackets the value of rAUDPC until
Aug 27.
ANOVA F  p ANOVA F_ p —
Infection Starch content No significant
Location 482 <0,0001 Location 143  <0,0001 yield difference
Cultivar 171 <0,0001 i .
) Cultivar 18,5 0,0001 between cultivars

Interaction 138 <0,0001 Interaction 13,2 0,001
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SLu Effect of leaf fertilization

Infektion Nedvissning  Skérd Starkelsehalt Starkelseskord Relativtal
Treatment rAUDPC_17sept rAUC_17sept ton/ha % ton/ha
Nymo
1 Untreated control 0,301 0,43 62,2 18,6 11,6 100
2 Revus Top T4, 8, 12; Signum T6, 10; Full dose 0,196 0,39 66,1 18,7 12,3 107
3 Revus Top T4, 8, 12; Signum T6, 10; Half dose 0,240 0,43 67,2 18,5 12,4 107
7 Revus Top T4, 8, 12; Signum T6, 10; Half dose + Fert* 0,193 0,36 64,9 18,6 12,0 104
Helgegarden

1 Untreated control 0,087 0,17 60,6 19,5 11,8 100
2 Revus Top T4, 8, 12; Signum T6, 10; Full dos 0,041 0,12 65,3 20,4 13,3 113
3 Revus Top T4, 8, 12; Signum T6, 10; Halv dos 0,046 0,12 62,9 19,2 12,1 102
7 Revus Top T4, 8, 12; Signum T6, 10; Halvf dose + Fert* 0,044 0,12 65,5 18,9 12,4 105

* Fertilized 11/8 with Zintrac 1 L/ha, Coptrac 0,5 L/ha and Krista K 25 kg/ha

ANOVA Treatm 3 and 7

F p
Infection No significant effect on
Location 956 <0,0001 yield, starch content or
Fertilizer 8,0 0,0196 starch yield

Interaction 7,8 0,021
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Starch Yield (ton/ha)
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Yield increase by fungicide treatment

Yield increase by Potential yield increase

best fungicide if no disease Difference
Ton starch / ha

Nymo 2014 2,82 4,83 2,01
2016 0,89 1,37 0,48
2017 0,71 1,17 0,46
2018 2,55 3,37 0,82
Helgegarden 2016 0,31 0,56 0,25
2017 0,45 0,55 0,10

2018 1,70 1,93 0,23
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Alternative treatments against Alternaria

Treatments:

* Small plots 2 rows, 3 m length

 Randomized block design, 4 1 Untreated control
blocks

e Late planting (middle of june)

2 Hortistar® (Silicon)

o _ 3 Serenade®

* Applications with hand sprayer . _
every second week ( start July6, 5 4 Pythium oligandrum
times) 5Serenade + Hortistar

* Disease visually scored 6 Pythium + Hortistar

7 Serenade + Pythium




Results
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Results 2018

Treatment Infection % No. Lesions per leaf
rAUDPC  *x 10-sep 17-sep **
Obehandlad 0,097 a 5,9a 15,2a
Hortistar® 0,067 ab 3,9ab 11,7 ab
Serenade® 0,055b 3,8b 9,5b
Pythium oligandrum 0,064 ab 4,3ab 10,6 ab
Serenade + Hortistar 0,065ab 3,9ab 9,4b
Pythium + Hortistar 0,067 ab 3,7b 11,0ab
Serenade + Pythium 0,048b 3,6b 8,3b

* rAUDPC = Area under disease progress curve

** Different letters means significnat difference according to Tukey

test



Qol fungicide resistance

F129L dominate populations— reduced sensitivity to

S

azoxystrobin
Shift in A. solani population

SLU
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S Qol fungicide resistance

SLU

EC50 for azoxystrobin in isolates with F129L from Nymo increased from
2014 to 2017
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. Occurrence of H134R (SdhC) in A. solani

In Sweden

SLU

- analysis of leaf samples 2014-2016
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E’L!U Occurrence of substitutions in SdhB
and SdhC in a field trial outside
Kristianstad (Nymo) 2017

bl o.f Mutation
collection

Non-mutated C-H134R B-H278Y Total No. Samples
August 2017 6 (14) 32 (72) 5(12) 43
September 2017 3 (5) 33 (57) 20 (36) 56

Eva Edin, SLU
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SLU EC50 for boscalid — isolates from 2017

Boscalid

% germination at concentrations

Cantus Mutations
% germination at

(ng/mL) EC50 100 pg/mL Boscalid
Isolate 0,01 0,1 1
wt2 73 38 11 No o _
wt21 100 57 0 0,6 No Difficult since
wt20 3,2 No boscalid has low
124.2 100 99 95 H278Y solubility
132.1 78 74 49 H278Y
122.1 100 89 87 H134R We now use
131.1 99 97 92 H134R Cantus® instead
131.4 99 9 86 >100 56 H134R (only a.i.:
134.1 98 89 89 H134R )
141.1 9% 91 87 H134R boscalid)
141.2 98 95 87 >100 88 H134R
143.1 89 89 86 H134R
144.1 100 100 98 H134R
144.2 91 91 85 H134R
152.4 100 98 92 H134R
154.1 99 85 84 H134R
113.2 97 92 90 >100 53 n.d.
113.5 99 9% 92 >100 60 n.d.
253.3 n.d. n.d. >100 94 H143R
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Growth rate on agar media with boscalid
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Efficacy (percent disease control)
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Efficacy (percent disease control)
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Conclusions

Propulse/Narita strategy had best effect in Swedish trials
2018.

TOMCAST model (Abuley et al. 2017) predicted much later
first treatment!

Timing of treatments important!
Cultivar differences in resistens against early blight.

Leaf fertilization can delay infection — importance of right
fertilizer!!

Isolates with Qol resistance (F129L) dominates. EC50 values
seem to increase with time.
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Conclusions continued

Isolates with SDHI resistance (C-H134R and B-H278Y)
dominates in the starch potato region. Very high EC50
values.

How avoid further development of fungicide resistance?
Each active chemical compound only once per season??
Alternative treatments can have effect against early
blight. Degree of control? repeatability? Application
technology for biocontrol agents?

How integrate cultivar resistance/fertililization/alternative
control methods in fungicide treatment programmes?
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Thank you for listening!!

Thanks to Swedish Board of
Agriculture, Research council Formas
and LTV-faculty, SLU

Bayer Crop Science and Nordisk Alkali ver

rORMAS ==



