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Review of Zymoseptoria tritici ´s 
and Ramularia collo-cygni ´s 
sensitivity 



Zymoseptoria tritici (Zt) sampling locations:

• Tested 248 isolates

• 10 counties

• At least 10 leaves from 
each field with disease 
symptoms

• about 5 isolates per field



Zt population sensitivity in Estonia 2022

• Mean EC50 for azoles 
and SDHI-s were all 
below critical 
concentration 0,5 ppm

• we found single isolates 
showing resistance in 
some counties

• Mean EC50 for PYR = 
0,42 and for AZO = 17,5 
ppm

• EC50 FEN = 0,069 ppm

MEF –
mefentrifluconazole
PRO-D –
protioconazole-destio

FLX – fluxapyroxad
BIX – bixafen

PYR – pyraclostrobin
AZO - azoxystrobin
FEN - fenpicoxamid



Zt sensitivity to SDHI-s compared  in 2020 - 2022



CytB mutation G143A effect on sensitivity in Zt 2022

• PYR average EC50=0,42 
ppm
AZO average EC50=17,5 
ppm

• FEN average EC50 = 0,096 
ppm

• Mutations F129L and 
G137R did not occur in
Estonian Zt population

• G143A frequency varied by 
county 52% -100%

• Effect of G143A mutations 
to AZO was stronger than to 
PYR sensitivity

2022



Ramularia collo-cygni (Rcc) sampling locations:

• Tested 69 isolates 
for sensitivity (EC50)
(leaves with 
conidiophores)

• 8 counties

• 32 fields total

• 13 fields had leaves 
with conidiophores

• Did qPCR on leaves 
that had no 
conidiophores



Rcc population sensitivity in Estonia 2022

– All median values are 
below 0,5 ppm

– Rcc sensitivity to MEF is 
higher than to PRO-D

– Sensitivity to PYR is higher 
than to AZO

– According to qPCR Rcc
can live as an endophyte 
during adverse 
environmental conditions 
(high temperature and low 
rainfall) without causing 
disease symptoms in 
plants



Sensitivity of Zt and Rcc in 
conclusion:
Azoles and SDHI-s:

– Azoles work efficiently on controlling STB 
and Ramularia in Estonia

– The sensitivity to azoles and SDHI are the 
lowest in regions with intensive agriculture 
(Jõgeva, Järva, Lääne-Viru, Tartu, Viljandi 
counties) where there were isolates 
exceeding the critical EC50 value 0,5 ppm

QoI and QiI fungicides:

– G143A mutation rate was high, more than 
88% in Rccpolulation and 76% in Zt

– Sensitivity in mutated isolates was lower to 
AZO than to PYR for both pathogens

– Fenpicoxamide worked very well on Zt
compared to ohter strobilurines



Pyrenophora teres f. teres 
population sensitivity in year 
2022



Pyrenophora teres f. teres(Ptt) sampling locations:

• Tested 152 isolates 
for sensitivity (EC50)

• 9 counties

• At least 10 leaves 
from each field with 
disease symptoms

• At least 5 isolates per 
field



Main diseases of barley in Estonia in 2017-2021

(Kiiker and Sooväli, 2021)



Ptt population sensitivity in Estonia 2022

• Microtiter assay tests for 6 
fungicides 
(2 from each 3 MoA groups)

• Sequence analysis for 
CYP51A/B, SDH-C/D and 
CytB genes

• All the median EC50 values 
were below 0,5 ppm, except 
MEF

• MEF median EC50 = 1,3 ppm



– SDHI mutations differences on sensitivity (EC50)

– There was very minor effect of F129L mutation to AZO, but not for PYR 
sensitivity

– For DMI-s there were no straight correlations between mutations and 
EC50 values (promoter region under consideration, still doing tests)

Mutations effect on Ptt EC50



Summary and sensitivities compared:

– Mefentrifluconazole was efficient on Zt and Rcc, but 
had reduced effect on Ptt

– Zt and Rcc isolates were more sensitive to 
pyraclostrobin than azoxystrobin, and G143A mutation 
had stronger effect on azoxystrobin sensitivity

– Zt was least sensitive to strobilurines and Rcc to SDHI-
s

– On Ptt strobilurines (PYR and AZO) both worked well, 
as did SDHI-s

– Prothioconazole-destio worked better on Ptt isolates 
than mefentrifluconazole. On the contrary, Zt and Rcc
isolates were more sensitive to mefentrifluconazole 
than to Pro-D.



Thank you!


