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TOPICS: v

1.Introduction: SB production parameters, damages from CLS, "
epidemiology, available control measures.

2. Research of C. beticola resistance to fungicides in Serbia.
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3. Presentation of results from trials in 2011 and 2015.
Possible management strategies.

4. Conclusions.




Sugar beet areas and production in Serbia

2005-2013
- 70.000 ha
- 50 t/ha
-16%

PROFIT!

ouejiA ‘gto"z; ‘10T 12q0120 ‘uoxQ-weddis ‘doysyiom adueilsisal S1)




Economical losses

r “"/3
-

Cercos pOI’a
Sa cC.



VIONITORING IN SER

W au—:Wf

s

R 0\,‘ K
Y;«Of, ﬂ n, ,




15t spots and conidia —
usuaIIy mid to end of

»n characteristics of eac
al fi eld (cultlvar, canopy
temperatures, rainfall,
~ 5% infectionisa




Periods favorable for CLS infection and spread vary from year
to year (no irrigation) 2014
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Multisite { . Chlorothalonil

« Carbendazim
» Thiophanate methyl

~

zimidazole

 Ciproconazole
Flusilazol
Epoxyconazole
Difenoconazole
Propikconazole
Tetraconazole
Flukvinconazole
Flutriafol
Tebuconazole
Prohloraz

DMIs:
Triazoles &
iImidazoles

o AWk <7 T NN

< ¢ Fenpropimorph

Morpholines

. ¥

[+ Trifloxystrobin
;?“’,‘ . Azoxystrobip
-+ Pikoxystrobin

» Piraclostrobin

Fungicides registered in Serbia for CLS control

-



2. Cercospora resistance to fungicides in Serbia

a stable, heritable pathogen adaptation that
results in a reduced sensitivity to a fungicide
(Gallian et al., 2001).

enables individuals within the population to
survive the application of fungicides (Brent
& Holloomon, 2007).

Benzimidazoles (Georgopoulos & Dovas,
1973; Maric et al., 1976),

Tin containing fungicides (Giannopolitis,
1978; Bugbee, 1996; Campbell et al.,
1998),

DMI fungicides (Balaz et al., 1999;
Karaoglanidis et al.; 2000, Budakov et al.,
2014)

Strobilurins (Kirk et al., 2012; Budakov-
unpublished data).
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Partlally discontinued after the rise durmg 1970s

In combinations with DMIs

Monitoring of resistance (2007-2011) showed that
frequency of resistant isolates was over 93% (Budakov et
al, 2014; Trkulja et al., 2015).

Fitness of resistant isolates — very stable even without
fungicide selection pressure (Karaoganidis & loannidis,
2010).

On fields with low frequency of resistant isolates can be
used in management of C. beticola resistance to DMIs or

Qols.
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e

., DMIs 4 8

First changes of sensitivity noted in 1995 (flutrlafol)
Polygenic nature of resistance
+

a large number of active substances available
slowly development of resistance

* Monitoring from 2007-2011 showed that frequency of
resistant varied up to 42% (Budakov et al, 2014; Trkulja et
al., 2015), but level of sensitivity also varied.

* Continuous sensitivity distribution.
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3. Presentation of results from trlals in 2011 and 2015.
Possible management strategies.




Field trial in 2011

* Preparation of inoculum

* |noculation

Conidia - Sugar Beet Leaf Extract
Agar

Spore suspension — 500
spores/ml

300 L H20/ha

Backpack sprayer

Favorable conditions for
disease development




Active substance

Resistant to flutriafol & carbendazim Carbendazim

Flutriafol

Tetraconazole

Sensitive to flutriafol & carbendazim
Azoxystrobin

Untreated control




AUDPC

Root yield (t/ha)

Sugar content (%)
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Crop Protection
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Sensitivity of Cercospora beticola isolates from Serbia to carbendazim
and flutriafol
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Fungicide trial in 2015:

To evaluate efficacy of different fungicides alone and in combination with

multisite chlorothalonil in control of Cercospora population of known sensitivity to
fungicides.

Effect on disease severity and sugar content.
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Field trial treatments

No Active ingredient

A WN BRF

Azoxystrobin (250 g/L)

Carbendazim (500 g/L)
Tetraconazole (125 g/L)
Flutriafol (125 g/L)

Azoxystrobin (250 g/L) + Chlorothalonil (500 g/L)
Carbendazim (500 g/L)+ Chlorothalonil (500 g/L)
Tetraconazole (125 g/L)+ Chlorothalonil (500 g/L)

Flutriafol (125 g/L)+ Chlorothalonil (500 g/L)
FUNGICIDE ROTATION:

1. Difenoconazole (150 g/L) + Propiconazole (150 g/L) +
Chlorothalonil (500 g/L)

2. Azoxystrobin (200 g/L) +
Ciproconazole (80 g/L) + Chlorothalonil (500 g/L)

3. Tetraconazole (125 g/L) + Chlorothalonil (500 g/L)

4. Trifloxystrobin (375 g/L) + Ciproconazole (160 g/L) +
Chlorothalonil (500 g/L)

10 Untreated control

Fungicide
Azbany 250SC
Galofungin
Eminent 125ME
Takt

Azbany 250SC+ Bevetikola
Galofungin+ Bevetikola
Eminent 125ME+ Bevetikola

Takt+ Bevetikola

Rias 300EC + Bevetikola

Amistar Extra + Bevetikola

Eminent 125ME + Bevetikola

Sphere + Bevetikola

Dose per ha
1L

0.6L

0.8L

0.5L

1L+ 0.75L
0.6L+0.75L
0.8L+0.75L

0.5L+0.75L

0.3L+0.75L

0.75L + 0.75L

0.8L+0.75L

0.35L + 0.75L
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Disease intensity (AUDPC) and sugar
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Azoxystrobin alone Fungicide rotation




Availability and use of fungicides with different mode of action.
ingicides in combinations.

Use of multisite protective fungicides.
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Importance ofimonitoring changesanithesensitivitylof:Cercospora beticolapopulations to
therungicidesiuseaunioursugarbeet growing areas

Fresistantisolates.
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