
Project’s title: Quantifying the long-term effects of alternative Microdochium patch 

management techniques on sand-based annual bluegrass putting green performance over 

multiple seasons. 

 

Background:  

 

 Since 2013, great strides have been made regarding the management of 

Microdochium patch in the absence of traditional fungicides in the Pacific Northwest 

however the long-term effects of these practices on sand-based annual bluegrass 

putting green nutrition or physical characteristics is not yet known and neither are the 

effects of these practices on the performance of the putting green throughout the 

summer competition golf season following a winter regime of these treatments. 

 

 Of particular concern is the incidence of anthracnose following frequent 

applications of iron sulfate or sulfur from the previous fall through spring. Great insights 

could be achieved by quantifying monthly turfgrass quality and the incidence of 

turfgrass diseases such as anthracnose periodically over multiple years. Another area of 

interest is the impact of long term soil fertility resulting from frequent applications of 

phosphorous acid to a sand-based putting green, particularly if the phosphorous acid 

will lead to greater phosphorus levels in the soil over time, thus reducing the need for 

other supplemental phosphorus sources. Furthermore, it would be desirable to quantify 

the long-term impact of frequent applications of mineral oils and copper-based 

pigments to a sand-based annual bluegrass putting green, particularly focusing on soil 

copper levels, water infiltration data, and volumetric water content. 

 

 In addition, it would be desirable to quantify the effects of turfgrass quality under a 

typical summer management program of putting greens for competition golf following 

the applications of alternative products for the suppression of Microdochium patch. Of 

particular interest is any effects on putting green performance following these 

alternative practices when applying typical products such as growth regulators like 

primo and proxy as well as traditional fungicides in the summer that include DMI 

chemistries. 

 

Benefits and Beneficiaries:  

 

 Golf course superintendents managing annual bluegrass in the Pacific Northwest 

will be the primary benefactors of this research, although the results will provide 

relevant information for turfgrass managers in other parts of the world dealing with 

Microdochium patch on annual bluegrass putting greens. In addition, turfgrass 

researchers will benefit from the scientific merits of these long-term studies especially 

regarding the impacts of the fertility and golf course putting green characteristics data 

that will be collected. Ultimately, if these alternative practices will be implemented by 

large numbers of turfgrass users, the benefits to public health and to the environment 

are innumerable. 

Objective:  

  

 To quantify the long-term effects of alternative Microdochium patch management 

techniques on sand-based annual bluegrass putting green performance over multiple 

seasons.              



 

Methodology:  

  

 A field study that includes multiple alternative techniques that have previously 

been demonstrated to be promising for the management of Microdochium patch will be 

included in a multi-year study in the same location on an USGA recommended particle 

size sand-based annual bluegrass putting green in Corvallis, OR. A split-plot design will 

be used that applies normal maintenance practices for competition golf like fungicides 

and plant growth regulators to half of each plot in order to quantify the effects these 

products have on putting green performance throughout the summer. The other half of 

the plots will not receive any fungicides in order to assess the impact of the winter 

alternative products on the incidence of other diseases such as anthracnose.  

  

 Golf traffic comparable to local conditions will be applied to the test area in order 

to mimic stress observed in the “real-world”. Normal maintenance practices such as fall 

and spring aerification will take place being careful not to mix cores among the 

treatments. Annual nitrogen rates will have a target of 3.5 #N/M using a complete 

fertilizer and irrigation will replace ET at an 80% level with hand watering being 

applied when necessary. Heights of cut will be comparable to local standards (0.11” 

April through September and 0.15” the remainder of the year). Lime be added to plots 

when the pH drops below a threshold of 5.5. 

 

 Putting green characteristics that will be quantified include: annual soil fertility 

levels (particularly focusing on iron, sulfur, phosphorus, copper, and pH), summer 

putting green speeds (measured using “2X alternative notch” on the Stimpmeter to 

keep plots a reasonable size), summer water infiltration values, summer volumetric 

water content, summer NDVI, monthly incidence of disease (both visual and digital date 

of primarily Microdochium patch and anthracnose), and monthly turfgrass quality. Data 

collection will begin in September 2018 and will carry-on through the summer of 2021. 

Additional years may be added to the study in the future. 

 

The following treatments are being applied every 2 weeks from 01 Sep 2018 to 15 Apr 

2021… 

1) 0.25# S/M + 3.2 oz. Duraphite 12/M 

2) 8.5 oz. Civitas Defense/M + 3.2 oz. Duraphite 12/M applied Sep, Oct, Nov, & 

Apr 0.25# S/M + 3.2 oz. Duraphite 12/M applied Dec through Mar 

3) 8.5 oz. Civitas Defense/M + 3.2 oz. Duraphite 12/M applied in a four-week 

rotation with 0.25# S/M + 3.2 oz. Duraphite 12/M 

4) 8.5 oz. Civitas Defense/M applied alone in a four-week rotation with   

 0.25# S/M + 3.2 oz. Duraphite 12/M 

5) 0.5# FeSO4/M + 3.2oz. Duraphite 12 

6) 1.0# FeSO4/M + 3.2oz. Duraphite 12 

7) 0.1# Fe as chelated iron + 3.2oz. Duraphite 12 

8) 0.2# Fe as chelated iron + 3.2oz. Duraphite 12 

9) Fungicide Control 

10) Non-treated Control 

 

 

 



Preliminary Findings: 

 

  Applications began on the 4th of 

September 2018 and took place every 

two weeks until the 9th of April 2019 for 

a total of 16 applications. Second-year 

applications began on the 6th of 

September 2019 and are ongoing. 

Microdochium patch was visible on 

plots by late September and disease 

pressure was high with an average of 

40% Microdochium patch in the non-

treated control plots on the 24th of 

January 2019 (Figure 1 and Table 1).  

 

All treatments reduced 

Microdochium patch severity to ≤ 2% 

with the exception of sulfur or phosphorous acid applied alone every two weeks. 

Mineral oil applied in combination with phosphorous acid every two weeks in 

September, October, November, and April with a sulfur and phosphorous acid 

combination applied December through March as well as a mineral oil applied in 

combination with phosphorous acid rotated every four weeks with a sulfur and 

phosphorous acid combination suppressed Microdochium patch to levels equivalent to 

a fungicide rotation.  

 

In order to provide abiotic stress to the plots, replicated golfer traffic 

representing 73 golf rounds a day took place five days a week by walking over the trial 

with golf shoes.  No abiotic damage was observed from the mineral oil treatments, 

however some turfgrass thinning was visible on the iron sulfate treatments, reducing 

turfgrass quality on those plots.  

 

At the conclusion of the Microdochium patch treatments, soil samples were 

collected on the 8th of May 2019 from a 0” to 1” depth with the verdure removed and 

also from a 1” to 3” depth. Soil analysis results for the 1” to 3” depth are reported in 

table 2. Of note, only treatment 1 (0.25 # S / M + H3PO3 every two weeks) resulted in a 

lower pH compared to the non-treated control, even though treatment 1 and 7 received 

4 lbs. S / M / year and treatments 2,3, and 4 received 2 lbs. S / M / year.  Treatments 

1,3,4 and 7 did have a higher ppm S compared to the non-treated control. No 

differences were observed for Cu, Fe, or K. Soil analyses results for the top 1” are still 

pending. Perhaps differences for Cu from the mineral oil pigment and Fe from the 

FeSO4 applications will be observed in the top 1” soil samples. 

 

The green was hollow-tine aerified on the 21st of May with cores collected on 

each individual plot to avoid contamination between treatments. During the spring and 

summer, the green was fertilized with Andersons 28-5-18 plus micronutrients.  

 

 

 

Figure 1. Overview of the Microdochium patch 

disease pressure on 8 February 2019 in 

Corvallis, OR. 



Table 1. Letter diagram of effects of treatments on percent Microdochium patch, 

percent anthracnose, and turfgrass quality. 

† Mean differences in the same column followed by the same letter are not significantly different 

according to Dunn’s test (alpha ≤ 0.05). 

 

 

In June, July, and August, half of the plots were sprayed with a fungicide as a split-

plot in order to protect half of the plot to quantify putting green characteristics and the 

non-treated side was used to observe any winter treatment effects on anthracnose. 

Water infiltration, greenspeeds, and NDVI were collected monthly starting in July. 

Results for the 19 September 2019 rating date are reported in table 2. Putting green 

characteristic date were collected from the fungicide treated site and no significant 

differences in these metrics were observed.  

 

On the non-fungicide treated split-plot, differences among the winter treatments 

regarding anthracnose were observed with the 0.5 lbs. FeSO4 / M + 0.0075 lbs. H3PO3 / 

M every two weeks resulting in more anthracnose compared to plots that received 

fungicides in the winter (Table 1). There is some prior evidence that winter sulfur 

applications may increase the risk of anthracnose and some anecdotal evidence that 

this is also the case for iron sulfate treatments.  

 

  



Table 2. Letter diagram of effects of treatments on putting green characteristics and soil 

fertility. 

 
† H2O infiltration readings are recorded using a Turf-Tec Infiltrometer for 5 minutes 
‡ Greenspeed is an average of 3 ball roll distances in each direction using the “2X” notch on the USGA 

Stimpmeter to accommodate a plot size of 8 feet in length. 
§ NDVI ratings are a means of 5 readings using a FieldScout CM 1000 NDVI Meter. 
¶ Mean differences in the same column followed by the same letter are not significantly different 

according to Dunn’s test (alpha ≤ 0.05). 
†† Means in the same column followed by the same letter are not significantly different according to 

Tukey’s HSD (alpha ≤ 0.05). 

 

 

 

Future expectations of the project:  

 

 In order to better quantify putting green characteristics throughout the trial, the 

strip-plot fungicide application that took place over the summer months is going to be 

continued throughout the year. The objective is to be able to quantify green speeds, 

water infiltration, and NDVI without damage from Microdochium patch. In addition, 

replicated golfer traffic is only going to take place on the fungicide strip-plot 

applications because any abiotic damage observed will be able to be quantified without 

regards to disease. This experiment will continue for at least two more full years for a 

total of three years of data collection. One advantage of this long-term trial is to observe 

the effects of these treatments over multiple years on putting green characteristics and 

their influence on summer disease. Preliminary results are going to be shared at field 

days and at state, national, and international meetings. At the conclusion of the 

experiment, a scientific manuscript will be published followed by a trade journal 

article. 

 

  



Research Team:  

 

Alec Kowalewski: Turfgrass Specialist (Assistant Professor) at Oregon State University.  I 

have over 10 years of research experience and multiple publications on various 

cool-season and warm-season turfgrass species obtained while employed as a 

Research Assistant at Michigan State University, Assistant Professor at Abraham 

Baldwin Agricultural College, Research Scientist at the University of Georgia, and 

Assistant Professor at Oregon State University 

 

Emily Braithwaite: Research Assistant, has an undergraduate degree in Turfgrass 

Management from Rutgers University and 7 years of research experience.  Emily’s 

office is on-site at Lewis-Brown Farm and she will be implement the treatments and 

collecting the data for this research, ultimately ensuring the successes of this 

project. 

 

Communication of Results:  

 

 This research will be presented at association meetings that discuss managing 

Microdochium patch using non-traditional fungicides such as the 2020 Northwest 

Turfgrass Association Annual Meeting, and the Oregon Golf Course Superintendents 

Association Annual Meeting, as well as at scientific meetings including the Crop 

Science Society of America International Meeting.  In addition, the 2020 Oregon 

State University Microdochium patch field days and 2020 summer field days held in 

Corvallis, OR will include a summary of these results.  Written dissemination of this 

information will include, scientific journal publications followed by trade-journal 

articles for turfgrass managers as well as postings to the OSU Turf Website – 

www.beaverturf.com 


