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 turfgrass research 
Comparing iron sulfate versus chelated iron for the suppression 

of Microdochium patch on annual bluegrass putting greens in the 

absence and presence of phosphorous acid. 
 

Background:  

 

 An early trial exploring the role of iron sulfate on the suppression of Microdochium 

patch on annual bluegrass putting greens focused on rates of iron sulfate and urea. 

Disease suppression correlated to iron sulfate applications was suggested, however 

turfgrass thinning and blackening of the turfgrass sward was also observed. Subsequent 

trials have been focusing on ways to achieve both disease suppression as well as 

maintaining acceptable turfgrass density. Trials have focused on sprayer carrier 

volumes, timing of applications, and the addition of phosphorous acid. The later trial 

focusing on the combination of iron sulfate and phosphorous acid has provided 

promising results. Data from that trial suggests that combining iron sulfate and 

phosphorous acid can lead to suppression of Microdochium patch at lower rates than 

when using iron sulfate alone, thus allowing for both disease suppression and higher 

turfgrass density. Particularly promising observations have occurred using a 

combination of 0.5 lbs. or 1.0 lbs. of iron sulfate in combination with phosphorous acid. 

 

 One negative aspect of long term applications of iron sulfate is a decrease in soil 

pH, therefore requiring judicious monitoring of soil test levels and likely the 

introduction of liming agents on a periodic basis. An area of focus yet to be explored 

and one that may mitigate changes to pH is the use of chelated iron sources to suppress 

Microdochium patch. Preliminary laboratory studies have suggested that chelated iron 

suppresses the growth of Microdochium nivale, although no field trial to date has 

assessed the use of chelated iron to mitigate Microdochium patch. Chelated iron 

applications may also lead to less turfgrass thinning than has been observed with iron 

sulfate additions as well as allay any adverse soil pH effects. Exploring chelated iron in 

combination or absence of phosphorous acid may further expand the options to 

turfgrass managers hoping to manage disease with alternative techniques. 

 

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.  

 

Objective:  

Comparing iron sulfate versus chelated iron for the suppression of Microdochium 



patch on annual bluegrass putting greens in the absence and presence of phosphorous 

acid.  

 

Methodology:  

 

 A field study, which was initiated in September of 2018, using a factorial design 

that will allow for scientific investigation of the various combinations of iron and 

phosphorous acid treatments on the suppression of Microdochium patch on an annual 

bluegrass putting green will take place in Corvallis, OR over two disease seasons. The 

annual bluegrass putting green is constructed of USGA recommended particle size sand 

and will be maintained similar to local golf course standards and exposed to replicated 

golfer traffic similar to levels typical of the area. 

 

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

Apr 2020… 

 

1) 0.5 # FeSO4 / M  

2) 0.5 # FeSO4 / M + 3.2 oz. Duraphite 12 / M 

3) 1.0 # FeSO4 / M 

4) 1.0 # FeSO4 / M + 3.2 oz. Duraphite 12 / M 

5) 0.1 # Fe as chelated iron / M (equivalent to Fe level in 0.5 # FeSO4) 

6) 0.1 # Fe as chelated iron / M + 3.2 oz. Duraphite 12 / M 

7) 0.2 # Fe as chelated iron / M (equivalent to Fe level in 1.0 # FeSO4) 

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

9) 3.2 oz. Duraphite 12 / M 

10) Fungicide Control 

11) Non-treated Control 

 

Preliminary Findings: 

 

The first-year applications began the 4th of September 2018 and were applied 

every two weeks until the 9th of April 2019. The second-year applications began on the 

6th of September 2019 and are ongoing. In the first year, Microdochium patch symptoms 

began to appear in late September and disease pressure was high with an average 

Microdochium patch percentage of 45% in the non-treated control plots on the 24th of 

January 2019 rating date (Figure 1 and Table 1). Replicated golfer traffic representing 

73 golf rounds a day was applied to the plots five days a week by walking over the trial 

with golf shoes. First year results indicate that all treatments significantly suppressed 

Microdochium patch except for the 0.1 lbs. of iron applied as chelated iron in the 

absence of phosphorous acid. There was no difference in suppression of Microdochium 

patch by the iron sources when applied alone at 0.1 lbs. iron per 1000 ft2, although iron 

sulfate suppressed Microdochium patch more than chelated iron when applied alone at 

0.2 lbs. iron per 1000 ft2 (1.8% versus 25% Microdochium patch respectively). All 

treatments that included phosphorous acid suppressed Microdochium patch to the 

same level as the fungicide control treatment. Less than 1% Microdochium patch was 

observed when any rate of iron regardless of source was applied in combination with 

phosphorous acid. This is in comparison to an average Microdochium patch percentage 

of 3.3 % when phosphorous acid was applied alone. 



 

 

 

 

Table 1. Letter diagram of effects of iron sources in the combination or the absence of 

phosphorous acid on percent Microdochium patch, percent green cover, and 

turfgrass quality. 

 

 
 

† Percent Microdochium patch assessed through visual ratings from 0 to 100%; ‡ Percent green cover 

assessed using the TurfAnalyzer program using the parameters: hue 60 to 360, saturation 10 to 100, 

and brightness 0 to 100; § Turf quality rating assessed using the NTEP scale from 1 to 9 with a rating of 

6 or greater considered acceptable for putting green turf; ¶ 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). 

Figure 1. Overview of the plots on 24th of January 2019 in Corvallis, OR. 



Percent green cover was assessed using the TurfAnalyzer program with the 

following parameters: hue 60 to 360, saturation 10 to 100, and brightness 0 to 100 

(Figure 2). Concerning percent green cover, no statistical differences were observed 

between the different iron sources or rates when applied in combination with 

phosphorous acid. Visually, turfgrass thinning was not apparent on the chelated iron 

treatments, although thinning was observed on the iron sulfate treatments. Surprisingly, 

the chelated iron treatments did not provide a positive green cover response. Soil test 

analyses are ongoing and may reveal some indication why the response was not 

apparent.  

 

Turfgrass quality ratings were taken using the National Turfgrass Evaluation 

Program (NTEP) ratings from 1 to 9 with a 6 or greater considered to be acceptable. 

Only 0.2 lbs. of iron applied as iron sulfate in combination with phosphorous acid and 

the fungicide control resulted in a higher turfgrass quality rating than the non-treated 

control. The 0.2 lbs. of iron sulfate applications in combination with phosphorous acid 

suppressed Microdochium patch, although visible turfgrass thinning resulted in 

turfgrass quality ratings that were not acceptable. Only the fungicide control resulted in 

acceptable turfgrass quality ratings.  

 

 

 

 
 

Figure 2. Percent green cover assessed on 24th of January 2019 of iron source 

treatments either in the combination or the absence of phosphorous acid in addition 

to phosphorous acid applied along, a fungicide rotation, and a non-treated control. 

Percent green was assessed using the TurfAnalyzer program using the parameters: 

hue 60 to 360, saturation 10 to 100, and brightness 0 to 100. The original photos are 

followed by overlays of pixels that met the parameters for percent green cover. 

 

 

 

Future expectations of the project:   



 

This experiment is ongoing and will continue to assess Microdochium patch 

percentage, percent green cover, and turfgrass quality. In addition, soil test analyses 

are ongoing and results will be included in future trial updates as well as in a future 

manuscript publication, a trade journal article, field days, in addition to future state, 

national, and international presentations. 
 

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 

 

Clint Mattox: Ph.D candidate, will be doing the vast majority of the work related to 

this project.  Clint is a former golf course superintendent.  He successful completed 

his M.S. degree in 2015, and subsequently began is Ph.D research program.  The 

primary focus of his M.S. and Ph.D research is fungicide alternative management of 

Microdochium patch. 


