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A New North? 
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Case Study 

• Mid July – Hot & Dry 
 

• ‘Penn A1/A4’ – 4 year old, sand-based 
greens 
 

• Soil pH: 7.7 
 

• 1 – 1.5 ft + diameter patches, several with a 
distinct frog-eye appearance 
 
 

 







Summer Patch Control on Putting Greens 

1. Get it diagnosed. 
2. Curative:  

– Avoid use of nitrate-based fertilizers 
– At symptom onset, drench in ~0.1 – 0.2 lb ammonium 

sulfate in 20 gallons of water to encourage recovery 
– Fungicides*:  High rate of QoI fungicides, potentially a 

DMI/QoI combination like Briskway 
3. Preventive 

– Manganese sulfate application in spring?  Lean on 
ammonium based nitrogen sources 

– Fungicides*:  Initiate QoI, DMI, or combinations when soil 
temperatures average 65 F.  2-3 applications necessary.   

 

* All fungicides should be watered in with ≥ ⅛” of irrigation 





What is ITS? 

• Stands for Internal Transcribed Spacer region, a 
portion of ribosomal DNA 
 

• Most widely sequenced DNA region in fungi 
 

• Advantages 
• Easy to amplify due to high number of 

ribosomal DNA genes 
• High degree of variation  

 
• Currently used as evidence for speciation and also 

as a site for species specific primer development. 
 

• Proposed as the primary fungal Barcode of Life   
 

 
 
 

 



At last count over 889,000 ITS sequences (!!!) were entered 
into a Genbank, a searchable online database 





Fairy Ring 

• Cause a variety of ring types 
– Type III: Basidiocarp formation 
– Type II: Rings of luxuriant growth 
– Type I: Rings of necrotic turf 

 
• Present at various depths in soil profile 

 
• Cause Type I symptoms in a variety of ways 
– Hydrophobicity 
– Direct penetration 
– Ammonium toxicity 
– Insufficient nutrients 
– Toxin production (hydrogen cyanide, 

agrocybin) 
  
• Associated with a reported 60 + different 

basidiomycete species 



Pathogen Identification 
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Soil DNA Extraction 



         Marasmius sp. 

         Coprinus sp. 
         Vascellum curtisii 

         Bovista dermoxantha 

         Arachnion album 

Distribution Map 









Spring Dead Spot – ITS Use for Distribution 



Root infecting Pythium spp.   

 Funding provided by GCSAA -EIFG Chapter Cooperative Research Program 

  Heart of America, Ozark, & Wisconsin GCSA Turf Chapters  

 

OBJECTIVES 

•Distribution study of Pythium spp. in the Midwest on bentgrass putting greens 

•Develop a rapid diagnostic assay to determine Pythium spp. 

•Inoculate bentgrass in field microplots with most prevalent Pythium spp.   and 

develop control measures. 

 

 Research initiated on June 1, 2012.  Based in Missouri, John (JB) Workman 

dissertation project. 
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