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This afternoon…  

• What is SBFS? 
 

• Progress in: 
1. Taxonomy 

2. Biogeography 

3. Disease management 

4. Phenology 

5. Evolutionary phylogeny 

 



Sooty blotch and flyspeck (SBFS) 
 

• A summer disease of apple fruit 

• SBFS fungi live on surfaces of many plants. 

4 to 10 fungicide sprays per year in eastern U.S.   



1832: First SBFS research 

Styles were different. 



1832: First SBFS research 

Mycology was different, too. 



1832-2005:  

173 years of SBFS frustration! 

Problem: 

Difficult to isolate. 



Problem: Cryptic species 

 

 

 

  Many look alike. 



1) SBFS taxonomy 

Many mycelial types… 

Which species is which? 



Molecular genetics has  

unlocked secrets of SBFS. 

 

SBFS 



Approach 

• 40 apples/orchard 

 

• Counted colonies 

Acidified Water 

 Agar PDA 

Preserve peel 

>GA2-38A1a  
TCATTAGAGGAAGTAAAAGTCGTAACAAGGTCTCCGTAGGTG

AACCTGCGGAGGGATCATTACCAGAAGACGCCTCGGCGGAA

ACGCCGGGGCCTTCGTCCAACCCTTTGTGAACGTATCTCTATT

GCCCCGGGGGAACCCCGCCTGTCATGGGCGTGGGCCCCCGG

TGGCCAACTCAAACTCTGTTTTTATTGCCGTCCGAGTAACCAA

CCAATCAAAACAAAACTTTCAACAACGGATCTCTTGGTTCTGG

CATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAAT

TGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACATTGCG

CCCCCTGGTATTCCGGGGGGCATGCCTGTTCGAGCGTCATTA

CAACCAATCCAGCCCCGCTGGGTATTGGGCGTCGCGGCCTG

CCGCGCGCCTCAAAGTCTTCGGCGGAAGCCGCCCGTTCCTCT

GCGTGATGACACATCGTCGCTTGGGACACGGGGGTGCGCCC

GGAAAACATCGGCGGAGACGTCGACTCAAGGtTGACCT  

Describe 

conidia 

ITS-1 

5.8s 

ITS-2 

Mycelial type 



SBFS diversity 

 



SBFS diversity 

 1920: 2 diseases; 1 species each 

 Sooty blotch: Gloeodes pomigena 

 Flyspeck: Schizothyrium pomi 



SBFS diversity 

 1920: 2 diseases, 2 species 
 Sooty blotch: Gloeodes pomigena 
 Flyspeck: Schizothyrium pomi 

1997: 2 diseases, 4 species 
 Sooty blotch: 3 species 

 Flyspeck: Schizothyrium pomi 



SBFS diversity 

 1920: 2 diseases, 2 species 

 Sooty blotch: Gloeodes pomigena 

 Flyspeck: Schizothyrium pomi 

1997: 2 diseases, 4 species 
 Sooty blotch: 3 species 

 Flyspeck: Schizothyrium pomi 

2016: More than 80 species. 



New SBFS reality 

• Not a pair of diseases 

– “Sooty blotch” and “flyspeck” 
 

• A multi-species complex 



2) Where do they live? 

Schizothyrium 

 pomi 
Pseudocercosporella  

sp. RH1.1 
Peltaster 
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Some species live everywhere. 



Stomiopeltis  

sp. 5.1 
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Geastrumia  

polystigmatis 

Phialophora  

sessilus 

Biogeography 

Others are regional 



Key points 

• The SBFS fungi are different from 

region to region. 

 

• Customize management by region? 



3) Management 

 

How can it be more cost effective? 



North Carolina SBFS warning system  

 

1st-cover spray 2nd-cover spray 

175 hours of  
 

leaf wetness  Time 



Does it work in the Midwest? 

IA 

WI 

NC 



Does it work in the Midwest? 

IA 

WI 

NC 

Not consistently… 
(Babadoost et al. 2004. HortTechnology) 



 Revising for the Midwest 

 

• Monitored the weather 

• 19 orchard-years (2005, 2006)  

• Scouted for first SBFS signs 

IA 

WI 

NC 



How good is my prediction of 

when SBFS will show up? 

 
False positives 

False negatives 

True positives 

True negatives 

- 

+ 
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Interpretation 

 

• New warning system for Midwest U.S. 

• Monitor relative humidity, not LWD. 

• Saved 2 to 3 sprays in Iowa field trials. 

1st-cover spray 2nd-cover spray 

385 hours of RH≥90% 

Time 



Take-home messages 

• PLUS: Fewer fungicide sprays. 

• PLUS: Compatible with fruit rot control. 

• MINUS: Need to measure relative 

humidity to use this system. 



4) When things happen  



When do SBFS spores land on apples? 

Days until 50% of infections  

aa 



When do SBFS spores land on apples? 

Days until 50% of infections  

aa 

Timing of infection 

differs among species. 



 

5) Evolutionary origins of SBFS 

 

 



RPB2 phylogeny 

Plant parasitic 

Saprobic 

SBFS 



RPB2 phylogeny 

Plant parasitic 

Saprobic 

SBFS 

SBFS ancestors were plant parasites. 



NEXT: Functional genomics 
 

 

   

       

       Parasites      SBFS  

    

? 



Key points 

• A disease complex, not two diseases 

• SBFS species differ in: 

– Where they live 

– When they attack 

• New warning system for Midwest 

• Why do all this research? 

– More understanding yields better control. 



 

Thank you! 


