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Frogeye leaf spot of soybean

• The most damaging foliar disease of soybean that regularly 
occurs in Kentucky,  southern Illinois, and southern Indiana

• Favorable conditions include, wet, warm, and humid weather



Frogeye leaf spot
• Caused by the fungus 

Cercospora sojina
• Survives in soybean 

debris and seed
• Spores (conidia) are 

dispersed by wind and 
splashing rain

• Repeating cycle 
(polycyclic)

• Symptoms generally 
begin at R1 or later

Disease cycle picture from the Crop Protection Network (https://cropprotectionnetwork.org/)

https://cropprotectionnetwork.org/








“Sporulating” lesions



Frogeye leaf spot?

Phyllosticta leaf spot!!

Phyllosticta:
• Earlier in the 

season (vegetative 
stages)

• Pycnidia (dark 
structures) in 
lesions

• Send to diagnostic 
lab to be sure!



Phyllosticta – Not a concern!



Estimated yield losses due to frogeye 
leaf spot in the U.S. (1996-2018)
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Soybean disease loss estimates available on-line at the Crop Protection Network 
(https://cropprotectionnetwork.org/)

https://cropprotectionnetwork.org/


Yield loss estimates (%) to frogeye leaf spot - 2009



Yield loss estimates (%) to frogeye leaf spot - 2012



Yield loss estimates (%) to frogeye leaf spot - 2015



Yield loss estimates (%) to frogeye leaf spot - 2018

Is frogeye leaf spot now occurring frequently enough in 
northern areas to be considered a consistent threat?



Frogeye leaf spot management

• Crop rotation

• Resistant soybean varieties

• Foliar fungicides



Fungicide control of frogeye leaf spot



Presenter
Presentation Notes
2010 was the first year strobilurin-resistant isolates were detected.  Two counties in southeastern IL, one county in KY, and two counties in TN.



Confirmed counties with QoI-
resistant C. sojina (2010)



Confirmed counties with QoI-
resistant C. sojina (2010-2013)



Confirmed counties with QoI-
resistant C. sojina (2010-2016)



Confirmed counties with QoI-
resistant C. sojina (2010-2019)

19 states
265 counties/parishes



University of Kentucky foliar fungicide 
trials – 2016-2019
• Two locations (Breathitt and Caldwell Counties)
• Frogeye leaf spot – susceptible cultivar
• Soybean-on-soybean
• No-till planted
• Fungicides applied at R3 developmental stage



2016-18 University of Kentucky 
fungicide trials – FROGEYE LEAF SPOT 
SEVERITY
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2016-18 University of Kentucky 
fungicide trials - YIELD
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2019 Results – Frogeye leaf spot 
severity (2 locations)
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Soybean Variety X Fungicide Trial
• Funded by the Kentucky Soybean Board

• Locations managed by Univ. KY Soybean 
Performance Variety Trials Coordinator – (Dr. Claire 
Venard)

• 2016 & 2017 = Blue counties
• 2017 only = Orange counties



Soybean Variety X Fungicide Trial

• Three varieties:
• Susceptible, moderately-resistant, and resistant to 

frogeye leaf spot

• Three fungicide treatments:
• Non-treated
• Headline (solo strobilurin product)
• Quadris Top (strobilurin + triazole product)



Frogeye leaf spot severity across all 
locations – 2016 and 2017 combined
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Frogeye leaf spot – susceptible vs. 
resistant soybean varieties



Yield across all locations – 2016 
and 2017 combined
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Summary

• The solo strobilurin product did not significantly 
reduce frogeye leaf spot compared to the 
nontreated control

• Due to fungicide resistance

• In general, the largest yield response to fungicides 
occurred on frogeye leaf spot-susceptible varieties



Comparisons of isolate aggressiveness

• C. sojina isolates
• 5 isolates – sensitive to QoIs
• 5 isolates – resistant to QoIs

• Cultivars
• ‘Davis’ – Rcs3 resistance
• ‘Blackhawk’ – susceptible

• Disease severity evaluated daily from 7 to 14 
days after inoculation
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Summary - Aggressiveness

• QoI resistant isolates still controlled by Rcs3 (Davis)

• QoI-resistant isolates appear to be able to cause 
symptoms slightly sooner than QoI-sensitive 
isolates on both ‘Blackhawk’ and ‘Davis’, but 
severity levels were similar on ‘Blackhawk’ at the 
end of the experiment

• Races of C. sojina have occurred that have 
rendered other sources of resistance useless, so the 
development of races that are virulent on Rcs3 is a 
potential threat



Frogeye leaf spot management 
summary
• Resistance to QoI (strobilurin; FRAC 11) fungicides 

is widespread
• Must use a product that contains efficacious active 

ingredients from other classes (DMI, MBC, SDHI)
• Resistance to these other classes is possible, so 

important to use products with 2 effective fungicide 
classes

• Host resistance (varieties) is still working
• Fungicide may not be needed on highly resistant 

varieties, but the threat of new races that can overcome 
host resistance is present



Other potentially threatening 
foliar diseases of soybean



Septoria brown spot (Septoria 
glycines)



2013

2017

2014

2018

Septoria glycines (brown spot) resistance 
to strobilurin fungicides – 2013 to 2018

Funded by the 
United Soybean 
Board



Target spot (Corynespora cassiicola)



Target spot

• Strobilurin fungicide-resistant isolates recently 
reported in Alabama, and preliminarily identified in 
Arkansas

• We have not yet found strobilurin-resistant isolates in 
KY, but they are likely present

• Big differences in susceptibility among varieties 
occur



Effect of foliar fungicides on target spot 
severity on soybean , Princeton, KY 2019

0

5

10

15

20

25

Ta
rg

et
 sp

ot
 se

ve
rit

y 
(%

)

LSD 0.05 = 3.5

Funded by the Kentucky Soybean Board



Thanks for your attention!
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