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A spring dead spot (SDS) study was initiated in 2004 on a ‘Tifway’ bermudagrass fairway located at Old Waverly Golf Course, West Point, MS to determine the time of year the causal organism of SDS, Ophiosphaerella korrae, is actively infecting bermudagrass roots and to determine whether cultural management practices can increase plant health, thus reducing SDS incidence and severity.

The fairway is divided into replicated plots (12 ft x 15 ft) with treatments consisting of core aerification, core aerification plus top-dressing with a peat compost, verticutting, sulfur (200 lb/A), manganese (5 lb/1000 sq ft), Eagle (myclobutanil) fungicide, and an untreated control.  Temperature sensors are located in untreated control plots to record soil temperature every 2 hours, 365 days/year.  

In 2004, aerification and verticutting treatments were conducted in August and September.  Manganese was applied as a foliar in September and sulfur was applied in October.

Turfgrass samples are collected monthly from all treatment plots to determine mat layer (cm), root health, root and shoot dry weights, and O. korrae occurrence.
Spring dead spot ratings were recorded in April 2005 for all treatments.  A sulfur application was made in April 2005 and manganese was applied in September.  Two aerifications and verticuttings were made in June and August, 2005.
Results-to-date
Spring dead spot severity was more extensive in the spring of 2004 compared to 2005.  This supports reports of variability of SDS severity from year to year.  It was not anticipated that initial treatments would influence SDS severity in this research.  We anticipate treatment influences may occur in the second or third year of this research project.  Data has been collected for a 12 month period, providing base-line information for comparison purposes for the next two years.
Root health
Root health is being determined as a measure of plant health as well as determining O. korrae activity or symptom expression based on root infection.  Root health has been consistently poor throughout the first year of observations (Figure 1).  Root health is based on a visual rating based on a scale of 0 to 5 where 0 = healthy, white fibrous roots and 5 = dead roots.  The roots observed from the Tifway bermudagrass appear off-color with areas of necrosis (dead tissue) while a large percentage of the roots are blackened.  The roots are lacking secondary branching and root hairs.  
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Figure 1.  The effect of root health on a Tifway bermudagrass with a history of spring dead spot.

Mat layer
The mat layer of a Tifway bermudagrass fairway is considered an important factor in the disease cycle of SDS.  The mat layer consists of living and decomposed stem and root material, and sand from top-dressing.  This layer develops between the zone of green vegetation and the soil surface.  Ophiosphaerella korrae overwinters as dormant mycelium in the decomposing stolon and root debris.  Newly developed roots grow through the mat layer, becoming exposed to O. korrae and enhance the frequency of infection.  Cultivation practices of core aerification and verticutting will over time reduce the mat layer, promote root production, and in turn reduce the population O. korrae.  Cultivation treatments in the Tifway bermudagrass fairway have numerically reduced the mat layer compared to the non-cultivated control plots (Figure 2).
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Figure 2.  The effect of cultivation treatments on the mat layer of a Tifway bermduagrass fairway.

Occurrence of Ophiosphaerella korrae 
The occurrence of O. korrae in roots of Tifway bermudagrass and the influence of soil temperature on fungal activity over the past year have provided insight into this relationship.  The activity of O. korrae was reduced when soil temperatures were less than 50oF but increased as soil temperatures warmed to 55oF (Figure 3).  When bermudagrass was vigorously growing in June 2005, occurrence of O. korrae increased.  The occurrence of O. korrae was higher during the most active growing period of the bermudagrass growth cycle (June).  It has been reported that ectotrophic root-infecting fungi (ETRI) such as O. korrae infect newly developing roots that grow through the mat layer where the fungus is growing saprophytically on dead plant debris.  Overall, these results indicate O. korrae is actively infecting bermudagrass roots nine months out of the year (March - November).  
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Figure 3.  The effect of soil temperature on the occurrence of Ophiosphaerella korrae in bermudagrass roots.
The data collected from 2004-05 establishes a base-line of information that will be used to compare 2006-07 data.  We will determine if cultivation and fertility treatments can reduce SDS.  We will determine the time of year O. korrae is actively infecting bermudagrass roots.  This information will increase the accuracy of fungicide application timing, monitoring of soil pH and manganese levels in the plant, or advantages of cultivation practices.

Mr. Hunter Perry initiated a Master’s of Science program in turfgrass pathology in June, 2005.  His research responsibilities consist of treatment applications, sampling, data collection, analysis, and interpretation of the data.  Hunter will use polymerase chain reaction (PCR) molecular techniques for confirmation of O. korrae. 
