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SUMMARY/ABSTRACT:  

A novel and naturally-occurring Epichloë endophyte strain was isolated from dollar spot disease 
resistant hard fescue breeding lines. The dollar spot resistance has been confirmed to be linked to 
endophyte and can be transferred to another related cool-season turfgrass but introduction rate can 
vary depending on turf species. Transference to creeping red fescue had a high success rate while 
transference to sheep fescue produced a low success rate.  Transference to sheep fescue will be 
explored more in 2022 and 2023, and transference to perennial ryegrass will be attempted.  In addition 
to dollar spot resistance work exploring endophyte mediated red thread resistance will be continued in 
2022 and 2023.     

 
OBJECTIVES: 
 The first goal of this study is to seek suppression of fungal diseases using a naturally-occurring 

Epichloë endophyte strain isolated from hard fescue. The second step is to exploit potential disease 

resistance in other turf species (including but not limited to sheep fescue, strong creeping red fescue, and 

perennial ryegrass) by transferring endophytes across species and evaluate the disease resistance of 

multiple turfgrass species with the newly established endophyte associations in the greenhouse and in the 

field. 

 
PROCEDURES:  
 Endophyte will be isolated from a hard fescue with observed dollar spot resistance in the field 

(Tate, 2019). This Epichloë festucae strain will be confirmed using microscopy and DNA sequencing. 

Additional endophyte strains will be included as comparison treatments. 

 Germinating endophyte-free seedlings will be wounded to insert a small piece of endophyte 

mycelia at the hypocotyl under a dissecting microscope. A minimum of 200 endophyte-free seedlings of 

each turf species will be inoculated to ensure successful inoculation. Individual seedling will be transplant 

into each pot for further growth and screening. After turfgrass establishment, endophyte–grass 

association will be screened with an immunoblot assay (Phytoscreen, Agrinostics, Ltd. Co., Watkinsville, 

GA) and confirmed by microscopy and DNA sequencing. Inoculation of endophyte will be conducted within 

species and across species. Fine fescues that are ideal for low maintenance areas for home lawns, schools, 



and golf courses as well as other important turf species will be evaluated, including but not limited to 

sheep fescue, strong creeping red fescue, and perennial ryegrass. 

 The turfgrasses now containing the endophyte strain of our interests will be inoculated with 
multiple problematic turf fungal pathogens including dollar spot, leaf spot, and Microdochium patch. 
Greenhouse and growth chamber experiments with a minimum of three replications will be established for 
the initial disease screening. Factors will include species and endophyte status (endophyte-infected 
compared to endophyte-free turfgrasses). Visually disease ratings on a 1–9 scale will be used for statistical 
analysis and digital images will also document disease severity. 

 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: 

The Epichloë festucae endophyte strain was isolated from hard fescue and confirmed with 

microscopy and DNA sequencing. Microscopy screening confirmed that the hard fescue endophyte 

isolate was successfully introduced to strong creeping red fescue. Sheep fescue (Festuca ovina) was also 

inoculated with the same endophyte isolate but the successful introduction rate was much lower than in 

strong creeping red fescue. Adequate number of sheep fescue plants has not been achieved for field 

evaluation with five replications, inoculation will be repeated to obtain more sheep fescue plants. 

Adequate strong creeping red fescue plants were established, field evaluation suggested strong creeping 

red fescue plants with endophyte introduced were highly tolerant to dollar spot disease compared to 

their susceptible endophyte-free counterparts. Tolerance to red thread disease under field assessment 

was inconclusive, we continue to monitor red thread disease. The dollar spot resistance has been 

confirmed to be linked to endophyte and can be transferred to another related cool-season turfgrass 

but introduction rate can vary depending on turf species. 

 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
Funds for this project were also provided by the Northwest Turf Association ($20,000) 
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