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  2020 will 
definitely be a year 
to remember. In 
my short time as 
the MGCSA Presi-

dent, there have been so many un-
believable events that I didn’t think, 
in my whole life, I would ever have to 
talk about.  The Pandemic obviously 
shook our lives: from kids not going 
to school, no eating out and how we 
work on our golf courses every day.  
Now, “What pandemic”?!!!  

 We watched as our metro cities 
got taken over by looters and pro-
testors, setting buildings on fire and 
creating havoc through the area.  The 
catalyst of this mayhem was so bad 
that it struck a figurative earthquake 
throughout the country causing more 
riots in cities all over the US.  My 
thoughts and prayers go out to all the 
families affected and I am sick to think 
that these actions are thought to be 
acceptable in any way.  I am thank-
ful for the National Guard to coming 

in and aiding the cities to control the 
violence and limit damage to prop-
erty, city infrastructure and people’s 
wellbeing.  

 How did this affect golf?  Well, 
when they set the curfews, some of 
my staff, those that live in St. Paul, 
could not get to work on time.  More 
crazy things to figure out; golf starts 
at 6 am, curfew is lifted at 6 am, my 
employees can’t get to work until 
6:30 am and we don’t have enough 
guys to mow greens and set up the 
course.  With the incredibly busy tee 
sheets we now have, in part due to 
the pandemic, this spur of the mo-
ment schedule rearrangement was 
just another “curious” issue we had to 
figure out.  I hope all are staying safe 
and are well after all that has hap-
pened to our city and all the riots.
 
 On June 1st, restaurants were 
allowed to open with outside dining 
under restrictions. I know our club 
was excited to be moving forward 
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with a little outside food and bever-
age service.  The first day we were 
open to outside dining it was 90 de-
grees. Great weather for a burger and 
a beverage of your choice!  

 The Pandemic is still affecting us 
and we all have learned a little more 
each day about what we can and can-
not do, but it is nice to see that things 
are opening up a little more each 
week here in MN and I am glad we 
are moving forward.  Not sure what 
will happen with golf events, more 
than one per cart and the lifting of 
other restrictions we are living with.  
Well thought out baby steps I assume. 
Hopefully, and before we know it, 
some kind of normality will be back in 
place.  Our course has been very busy, 
breaking numbers of rounds which is 
always great to see, but getting jobs 
done has been very hard.  

 The new norm: making adjust-
ments on the fly and figuring out new 
ways to get work done! We love a 
good challenge don’t we?  Don White 
match play has begun recently and it 
looks like a lot of you are participat-
ing again this year. It makes me happy 

to see this event continuing as it is 
good for our association.  The event 
is a great way to get out and play golf 
against MGCSA members that we 
would not normally play golf with, or 
interact with, on a daily basis.  Also, 
it removes us from our daily routine 
and allows us to play a golf course we 
don’t normally enjoy.  All in all, just 
a fantastic networking opportunity 
within the best golf course superin-
tendent association in the country!  

 I have had some questions about 
the other events in the MGCSA be-
cause, with everything going on, we 
are waiting to see if restrictions get 
lifted.  The Championship, Scramble 
and Wee One are the only golf events 
planned on the calendar as of now 
and, since they are late in the summer 
or October, hopefully the restrictions 
will be lifted and they can be a regular 
event.  We will have to see how the 
year progresses before these events 
are decided on.   

 On behalf of the MGCSA Board 
of Directors, thank you for all you do 
to support the MGCSA.  Please stay 
safe until we speak again.
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Dollar Spot Control Using 
Urea and Iron Sulfate

Final report prepared for the GCSAA, MGCSA, and WGCSA
By Kurt Hockemeyer, Paul Koch and Doug Soldat, University of Wisconsin

Eric Watkins, University of Minnesota
OBJECTIVES
 
The objectives of this proposal 
were to (1) determine the impact 
of FeSO4 and urea, both alone and 
applied as a tank mixture, on the 
development of dollar spot and (2) 
identify the appropriate reapplica-
tion interval and water 
volume that provides effec-
tive dollar spot control and 
optimal turf quality.

MATERIALS AND 
METHODS

Each objective was as-
sessed independently at 
sites in Wisconsin and Min-
nesota (Minnesota data 
shown in this article).  In 
Minnesota the studies 
were conducted on the 
18th fairway at Minnesota 

Valley CC in Bloomington, MN on a 
mixed stand of creeping bentgrass 
and annual bluegrass (Poa annua) 
maintained at 0.450 inches. Individ-
ual plots measured 3 feet by 10 feet 
and were arranged in a random-
ized complete block design with 
four replications.  Treatments were 

Page  6



applied at a nozzle pressure of 40 
psi using a CO2-pressurized boom 
sprayer equipped with two XR Tee-
jet AI 8004 VS nozzles. All treat-
ments were agitated by hand and 
applied in the equivalent of 1.5 gal-
lons of water per 1000 ft2. In 2018, 
all MN treatments were initiated 
on May 23rd. In 2019 all MN treat-
ments were initiated on May 29th. 
In both years and at both sites sub-
sequent applications were made at 
7, 14, 28, or 42-day intervals. Num-
ber of dollar spot foci per plot and 
turfgrass quality (1-9, 9 being excel-
lent, 6 minimally acceptable, and 
1 bare soil) were visually assessed 

every 2 weeks. Turf quality and dis-
ease severity were subjected to an 
analysis of variance and means sep-
arated using Fisher’s LSD (P = 0.05).

OBJECTIVE 1: RESULTS AND 
DISCUSSION

Minnesota 2018:  Dollar spot pres-
sure was high throughout most of 
July and August 2018 on the experi-
mental area (Table 1). Ten of the 
14 treatments reduced dollar spot 
relative to the non- treated control. 
No reductions in dollar spot were 
observed with urea applied alone 
at either interval or with iron sul-

fate applied on a 14-
day interval. Mixtures 
with Emerald fungicide 
provided the most ef-
fective control, even 
with a 42-day reappli-
cation interval, though 
the addition of iron 
sulfate and/or urea 
did not improve upon 
Emerald applied as a 
stand-alone product. 
Turfgrass quality gen-
erally reflected disease 
severity but severe 
localized dry spot was 
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observed on much of the treatment 
area and impacted turfgrass quality 
(Table 2). Anecdotal evidence sug-
gested localized dry spot was more 
severe on iron sulfate-treated plots, 
but no statistical analysis was done 
to test this.

Minnesota 2019: Higher levels of 
dollar spot did not develop in the 

experimental area until early Au-
gust 2019. Treatments 5, 8, 9, 12, 
13, 14, and 15 resulted in the best 
control of dollar spot throughout 
the course of the season.  Urea by 
itself did not result in acceptable 
control of dollar spot regardless of 
the rate or interval. Iron sulfate on 
a 7-day interval resulted in much 
better control of dollar spot than on 

Table 1   Mean number of dollar spots per treatment at fairway height at Minnesota Valley 
CC in Bloomington, MN during 2018.  

Treatment Rate Application 
Interval 

Application 
Codeb 

Dollar Spot Severitya 

Jun 20 Jul 18 Aug 29 

1 Non-treated control    87.3 a 146.0 a 130.8 a 

2 Urea 0.1 lb N/1000ft2 7 day CDEFGHIJKLM-
NOPQRTU 67.8 ab 119.0 ab 97.3 ab 

3 Urea 0.2 lb N/1000ft2 14 day CEGIKMOQSU 61.8 ab 119.8 ab 108.3 a 

4 Urea 
Emerald 

0.2 lb N/1000ft2 
0.18 oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 19.8 cd 24.0 d 31.5 de 

5 Urea 
Emerald 

0.2 lb N/1000ft2 
0.18 oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 12.5 cd 0.3 d 2.8 e 

6 Iron Sulfate 6 oz/1000ft2 7 day CDEFGHIJKLM-
NOPQRTU 17.8 cd 76.0 c 39.8 cd 

7 Iron Sulfate 6 oz/1000ft2 14 day CEGIKMOQSU 41.3 bc 119.3 ab 99.0 ab 

8 Iron Sulfate 
Emerald 

6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 3.5 d 9.0 d 8.0 de 

9 Iron Sulfate 
Emerald 

6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 4.5 d 2.5 d 1.3 e 

10 Urea 
Iron Sulfate 

0.3 lb N/1000ft2 
6 oz/1000ft2 7 day CDEFGHIJKLM-

NOPQRTU 18.5 cd 99.0 bc 33.3 de 

11 Urea 
Iron Sulfate 

0.2 lb N/1000ft2 
6 oz/1000ft2 14 day CEGIKMOQSU 27.0 cd 152.0 a 69.8 bc 

12 
Urea 
Iron Sulfate 
Emerald 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
14 day 
28 day 

CEGIKMOQSU 
CEGIKMOQSU 

CGKOS 
6.8 d 7.8 d 14.5 de 

13 
Urea 
Iron Sulfate 
Emerald 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
14 day 
42 day 

CEGIKMOQSU 
CEGIKMOQSU 

CIOU 
4.8 d 3.0 d 1.8 e 

14 Emerald 0.18 oz/1000ft2 28 day CGKOS 17.3 cd 7.0 d 28.3 de 

15 Emerald 0.18 oz/1000ft2 42 day CIOU 9.8 cd 2.3 d 2.3 e 

    LSD P=0.05 31.99 42.42 35.02 
aDollar spot rated as number of dollar spot infection centers.  Means followed by the same letter do not significantly 
differ (P=.05, Fisher’s LSD). 
bApplication Code C=May 23, D=May 30, E=June 6, F=June 14, G=June 20, H=June 27, I=July 3, J=July 11, 
K=July 18, L=July 25, M=Aug 1, N=Aug 8, O=Aug 15, P=Aug 21, Q=Aug 29, R=Sep 5, S=Sep 12, T=Sep 19, 
U=Sep 26  
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Table 2  Mean turfgrass quality per treatment at fairway height at Minnesota Valley CC 
in Bloomington, MN during 2018.  

Treatment Rate Application 
Interval 

Application 
Codeb 

Turfgrass Qualitya 

Jun 20 Jul 18 Aug 29 

1 Non-treated control    6.8 a 6.1 cde 6.1 a 

2 Urea 0.1 lb N/1000ft2 7 day CDEFGHIJKLM-
NOPQRTUV 7.0 a 6.3 b-e 6.1 a 

3 Urea 0.2 lb N/1000ft2 14 day CEGIKMOQSU 7.0 a 6.3 b-e 5.9 a 

4 Urea 
Emerald 

0.2 lb N/1000ft2 
0.18 oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 7.1 a 6.8 abc 6.3 a 

5 Urea 
Emerald 

0.2 lb N/1000ft2 
0.18 oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 7.5 a 7.0 a 6.4 a 

6 Iron Sulfate 6 oz/1000ft2 7 day CDEFGHIJKLM-
NOPQRTUV 7.1 a 5.8 e 6.0 a 

7 Iron Sulfate 6 oz/1000ft2 14 day CEGIKMOQSU 6.9 a 6.0 de 5.8 a 

8 Iron Sulfate 
Emerald 

6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 6.9 a 6.9 ab 6.0 a 

9 Iron Sulfate 
Emerald 

6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 7.3 a 6.4 a-e 5.8 a 

10 Urea 
Iron Sulfate 

0.4 lb N/1000ft2 
6 oz/1000ft2 7 day CDEFGHIJKLM-

NOPQRTUV 7.1 a 6.3 b-e 6.0 a 

11 Urea 
Iron Sulfate 

0.2 lb N/1000ft2 
6 oz/1000ft2 14 day CEGIKMOQSU 7.0 a 6.1 cde 5.9 a 

12 
Urea 
Iron Sulfate 
Emerald 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
14 day 
28 day 

CEGIKMOQSU 
CEGIKMOQSU 

CGKOS 
6.9 a 6.4 a-e 6.4 a 

13 
Urea 
Iron Sulfate 
Emerald 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.18 oz/1000ft2 

14 day 
14 day 
42 day 

CEGIKMOQSU 
CEGIKMOQSU 

CIOU 
7.1 a 6.5 a-d 6.1 a 

14 Emerald 0.18 oz/1000ft2 28 day CGKOS 7.0 a 6.8 abc 6.5 a 

15 Emerald 0.18 oz/1000ft2 42 day CIOU 7.1 a 6.6 a-d 6.1 a 

    LSD P=0.05 0.54 0.631 0.524 
aTurfgrass quality was rated visually on a 1 – 9 scale with 6 being acceptable.  Means followed by the same letter do 
not significantly differ (P=.05, Fisher’s LSD). 
bApplication Code C=May 23, D=May 30, E=June 6, F=June 14, G=June 20, H=June 27, I=July 3, J=July 11, 
K=July 18, L=July 25, M=Aug 1, N=Aug 8, O=Aug 15, P=Aug 21, Q=Aug 29, R=Sep 5, S=Sep 12, T=Sep 19, 
U=Sep 26 
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a 14-day interval. The combination 
of urea and iron sulfate resulted 
in moderate control of dollar spot, 
with better results when applied on 
a 7-day interval.  Xzemplar by it-
self on a 42-day interval resulted in 
moderate control of dollar spot, but 
the addition of iron sulfate or iron 
sulfate and urea increased control. 
(Tables 3 and 4).

OBJECTIVE 2 RESULTS AND DISCUS-
SION

Minnesota 2018: Dollar spot pres-
sure was very high on the experi-
mental area throughout July and 
August 2018 (Table 5).  In July 
pressure was very high and only 
minor treatment differences were 
observed among treatments hav-

Table 3.  Mean number of dollar spots per treatment at fairway height at Minnesota Valley 
CC in Bloomington, MN during 2019.  

Treatment Rate Application 
Interval 

Application 
Codeb 

Dollar Spot Severitya 

Jul 24 Aug 6 Sep 4 

1 Non-treated control    9.3 cde 29.0 abc 241.0 a 

2 Urea 0.1 lb N/1000ft2 7 day CDEFGHIJKLMNOPQRTU 20.0 a 39.3 a 195.0 b 

3 Urea 0.2 lb N/1000ft2 14 day CEGIKMOQSU 14.5 abc 42.0 a 202.5 ab 

4 Urea 
Xzemplar 

0.2 lb N/1000ft2 
0.26 fl oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 7.0 cde 33.3 ab 14.0 e 

5 Urea 
Xzemplar 

0.2 lb N/1000ft2 
0.26 fl oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 4.3 de 17.3 bcd 8.5 e 

6 Iron Sulfate 6 oz/1000ft2 7 day CDEFGHIJKLMNOPQRTU 0.8 de 3.3 d 66.5 d 

7 Iron Sulfate 6 oz/1000ft2 14 day CEGIKMOQSU 19.0 ab 40.0 a 161.5 bc 

8 Iron Sulfate 
Xzemplar 

6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 1.0 de 0.0 d 0.3 e 

9 Iron Sulfate 
Xzemplar 

6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 0.0 e 0.3 d 0.0 e 

10 Urea 
Iron Sulfate 

0.5 lb N/1000ft2 
6 oz/1000ft2 7 day CDEFGHIJKLMNOPQRTU 2.0 de 11.8 cd 93.0 d 

11 Urea 
Iron Sulfate 

0.2 lb N/1000ft2 
6 oz/1000ft2 14 day CEGIKMOQSU 2.5 de 14.5 bcd 145.5 c 

12 
Urea 
Iron Sulfate 
Xzemplar 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
14 day 
28 day 

CEGIKMOQSU 
CEGIKMOQSU 

CGKOS 
10.0 bcd 0.3 d 0.0 e 

13 
Urea 
Iron Sulfate 
Xzemplar 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
14 day 
42 day 

CEGIKMOQSU 
CEGIKMOQSU 

CIOU 
0.3 e 1.8 d 0.0 e 

14 Xzemplar 0.26 fl oz/1000ft2 28 day CGKOS 2.8 de 0.0 d 0.0 e 

15 Xzemplar 0.26 fl oz/1000ft2 42 day CIOU 1.0 de 3.3 d 1.5 e 

    LSD P=0.05 9.62 20.57 42.16 
aDollar spot rated as number of dollar spot infection centers.  Means followed by the same letter do not significantly 
differ (P=.05, Fisher’s LSD). 
bApplication Code C=May 29, D=Jun 4, E=Jun 11, F=Jun 18, G=Jun 25, H=July 2, I=July 9, J=July 16, K=July 24, 
L=July 30, M=Aug 6, N=Aug 13, O=Aug 20, P=Aug 27, Q=Sep 3, R=Sep 10, S=Sep 17, T=Sep 24, U=Oct 1 
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ing a 7-day reapplication interval.  
Greater treatment differences were 
observed on the Aug 14 rating date. 
Within the 7-day reapplication in-
terval there appeared a clear dose 
response where higher rates of 
iron sulfate resulted in less dollar 
spot. No strong influence of water 
volume on dollar spot severity was 
observed.  Dollar spot control was 
significantly lower for treatments in 

the 14-day reapplication interval.
Turfgrass quality generally reflected 
disease severity but severe localized 
dry spot was observed on much of 
the treatment area and impacted 
turfgrass quality (Table 6).  Anec-
dotal evidence suggested localized 
dry spot was more severe on iron 
sulfate-treated plots, but no statisti-
cal analysis was done to test this.
Minnesota 2019: Dollar spot was 

Table 4.  Mean turfgrass quality per treatment at fairway height at Minnesota Valley CC 
in Bloomington, MN during 2019.  

Treatment Rate Application 
Interval 

Application 
Codeb 

Turfgrass Qualitya 

Jul 24 Aug 6 Sep 4 

1 Non-treated control    6.8 a 6.9 b-e 4.8 f 

2 Urea 0.1 lb N/1000ft2 7 day CDEFGHIJKLMNOPQRTU 6.5 a 6.5 e 4.9 ef 

3 Urea 0.2 lb N/1000ft2 14 day CEGIKMOQSU 6.9 a 6.8 cde 4.8 f 

4 Urea 
Xzemplar 

0.2 lb N/1000ft2 
0.26 fl oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 7.0 a 6.8 cde 6.6 abc 

5 Urea 
Xzemplar 

0.2 lb N/1000ft2 
0.26 fl oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 6.6 a 7.0 a-d 6.6 abc 

6 Iron Sulfate 6 oz/1000ft2 7 day CDEFGHIJKLMNOPQRTU 6.9 a 7.4 a 6.4 bcd 

7 Iron Sulfate 6 oz/1000ft2 14 day CEGIKMOQSU 7.0 a 6.6 de 5.0 ef 

8 Iron Sulfate 
Xzemplar 

6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
28 day 

CEGIKMOQSU 
CGKOS 7.1 a 7.1 abc 7.3 a 

9 Iron Sulfate 
Xzemplar 

6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
42 day 

CEGIKMOQSU 
CIOU 7.1 a 7.4 a 7.0 ab 

10 Urea 
Iron Sulfate 

0.6 lb N/1000ft2 
6 oz/1000ft2 7 day CDEFGHIJKLMNOPQRTU 7.3 a 7.1 abc 5.9 cd 

11 Urea 
Iron Sulfate 

0.2 lb N/1000ft2 
6 oz/1000ft2 14 day CEGIKMOQSU 7.3 a 7.3 ab 5.6 de 

12 
Urea 
Iron Sulfate 
Xzemplar 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
14 day 
28 day 

CEGIKMOQSU 
CEGIKMOQSU 

CGKOS 
6.9 a 7.0 a-d 7.1 ab 

13 
Urea 
Iron Sulfate 
Xzemplar 

0.2 lb N/1000ft2 
6 oz/1000ft2 
0.26 fl oz/1000ft2 

14 day 
14 day 
42 day 

CEGIKMOQSU 
CEGIKMOQSU 

CIOU 
7.0 a 7.4 a 7.1 ab 

14 Xzemplar 0.26 fl oz/1000ft2 28 day CGKOS 7.1 a 7.1 abc 7.1 ab 

15 Xzemplar 0.26 fl oz/1000ft2 42 day CIOU 6.9 a 7.1 abc 6.6 abc 

    LSD P=0.05 0.497 0.47 0.774 
aTurfgrass quality was rated visually on a 1 – 9 scale with 6 being acceptable.  Means followed by the same letter do 
not significantly differ (P=.05, Fisher’s LSD). 
bApplication Code C=May 29, D=Jun 4, E=Jun 11, F=Jun 18, G=Jun 25, H=July 2, I=July 9, J=July 16, K=July 24, 
L=July 30, M=Aug 6, N=Aug 13, O=Aug 20, P=Aug 27, Q=Sep 3, R=Sep 10, S=Sep 17, T=Sep 24, U=Oct 1 
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Table 5.  Mean number of dollar spots per treatment at fairway height at Minnesota 
Valley CC in Bloomington, MN during 2018.  

Treatment Rate Application 
Interval Water Volume Dollar Spot Severitya 

Jun 20 Jul 18 Aug 14 

1 Non-treated control    
93.8 a 214.3 abc 111.8 a 

2 Iron Sulfate 3 oz/1000 ft2 7 day 0.75 gal/1000 ft2 46.8 def 177.0 a-f 19.5 d-g 
3 Iron Sulfate 3 oz/1000 ft2 7 day 1.5 gal/1000 ft2 34.3 efg 128.8 d-g 15.5 efg 
4 Iron Sulfate 3 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 58.5 b-e 182.5 a-e 20.0 d-g 
5 Iron Sulfate 6 oz/1000 ft2 7 day 0.75 gal/1000 ft2 22.5 fg 165.8 b-f 3.5 fg 
6 Iron Sulfate 6 oz/1000 ft2 7 day 1.5 gal/1000 ft2 25.3 fg 159.5 b-f 4.8 fg 
7 Iron Sulfate 6 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 42.8 def 148.3 c-g 8.8 fg 
8 Iron Sulfate 12 oz/1000 ft2 7 day 0.75 gal/1000 ft2 8.5 g 111.0 efg 1.0 g 
9 Iron Sulfate 12 oz/1000 ft2 7 day 1.5 gal/1000 ft2 9.0 g 80.3 g 0.3 g 

10 Iron Sulfate 12 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 19.8 fg 107.3 fg 0.3 g 
11 Iron Sulfate 3 oz/1000 ft2 14 day 0.75 gal/1000 ft2 49.0 def 212.0 abc 58.8 bc 
12 Iron Sulfate 3 oz/1000 ft2 14 day 1.5 gal/1000 ft2 68.8 a-d 202.8 abc 58.0 bc 
13 Iron Sulfate 3 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 80.3 abc 197.5 a-d 68.8 b 
14 Iron Sulfate 6 oz/1000 ft2 14 day 0.75 gal/1000 ft2 58.8 b-e 213.5 abc 37.5 cde 
15 Iron Sulfate 6 oz/1000 ft2 14 day 1.5 gal/1000 ft2 55.5 cde 245.3 a 44.5 bcd 
16 Iron Sulfate 6 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 86.0 ab 211.0 abc 27.8 def 
17 Iron Sulfate 12 oz/1000 ft2 14 day 0.75 gal/1000 ft2 40.3 def 223.3 ab 25.0 d-g 
18 Iron Sulfate 12 oz/1000 ft2 14 day 1.5 gal/1000 ft2 40.0 def 184.8 a-d 13.3 efg 
19 Iron Sulfate 12 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 49.3 def 203.5 abc 25.0 d-g 

    LSD P=0.05 29.81 73.28 25.2 
aDollar spot rated as number of dollar spot infection centers.  Means followed by the same letter do not significantly 
differ (P=.05, Fisher’s LSD). 
 
 
 
 
 
 
 
 
 
 
 
 
  

very slow to develop in Minnesota 
in 2019 (Table 7). All iron sulfate 
treatments reduced dollar spot se-
verity when compared to the non-
treated control, and there was a 
clear dose-response relationship 
between increasing iron sulfate 
rate and decreasing dollar spot se-
verity. Consistent with other years 
and sites, the 7-day spray interval 
resulted in better control of dollar 
spot when compared to the 14-day 

interval, regardless of rate or spray 
volume. No clear trend in water 
volume of iron sulfate was observed 
with regard to disease control. Turf 
quality largely mirrored disease 
severity, and only iron sulfate at the 
highest rate and the 7-day interval 
provided acceptable turf quality 
under the heavy disease pressure 
observed in August (Table 8).
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Table 6.  Mean turfgrass quality per treatment at fairway height at Minnesota Valley CC 
in Bloomington, MN during 2018.  

Treatment Rate Application 
Interval Water Volume Turfgrass Qualitya 

Jun 20 Jul 18 Aug 14 

1 Non-treated control    7.1 a 6.1 a 5.4 a 

2 Iron Sulfate 3 oz/1000 ft2 7 day 0.75 gal/1000 ft2 6.6 a 5.3 bcd 4.1 b-e 

3 Iron Sulfate 3 oz/1000 ft2 7 day 1.5 gal/1000 ft2 6.6 a 5.1 bcd 4.0 b-e 

4 Iron Sulfate 3 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 6.9 a 5.8 ab 4.1 b-e 

5 Iron Sulfate 6 oz/1000 ft2 7 day 0.75 gal/1000 ft2 6.5 a 5.0 bcd 3.5 de 

6 Iron Sulfate 6 oz/1000 ft2 7 day 1.5 gal/1000 ft2 6.6 a 4.9 cd 3.8 cde 

7 Iron Sulfate 6 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 6.8 a 5.1 bcd 4.0 b-e 

8 Iron Sulfate 12 oz/1000 ft2 7 day 0.75 gal/1000 ft2 6.9 a 5.5 abc 3.5 de 

9 Iron Sulfate 12 oz/1000 ft2 7 day 1.5 gal/1000 ft2 6.3 a 4.6 d 3.3 e 

10 Iron Sulfate 12 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 6.6 a 4.5 d 3.8 cde 

11 Iron Sulfate 3 oz/1000 ft2 14 day 0.75 gal/1000 ft2 6.8 a 5.5 abc 4.6 abc 

12 Iron Sulfate 3 oz/1000 ft2 14 day 1.5 gal/1000 ft2 7.0 a 5.6 abc 4.4 a-d 

13 Iron Sulfate 3 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 6.8 a 5.8 ab 4.9 ab 

14 Iron Sulfate 6 oz/1000 ft2 14 day 0.75 gal/1000 ft2 7.0 a 5.5 abc 4.6 abc 

15 Iron Sulfate 6 oz/1000 ft2 14 day 1.5 gal/1000 ft2 7.0 a 5.8 ab 4.8 abc 

16 Iron Sulfate 6 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 6.6 a 5.0 bcd 4.3 b-e 

17 Iron Sulfate 12 oz/1000 ft2 14 day 0.75 gal/1000 ft2 7.3 a 5.5 abc 4.6 abc 

18 Iron Sulfate 12 oz/1000 ft2 14 day 1.5 gal/1000 ft2 6.9 a 5.1 bcd 4.5 a-d 

19 Iron Sulfate 12 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 6.9 a 5.3 bcd 4.4 a-d 

    LSD P=0.05 0.586 0.831 1.107 
aTurfgrass quality was rated visually on a 1 – 9 scale with 6 being acceptable.  Means followed by the same letter do 
not significantly differ (P=.05, Fisher’s LSD). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSIONS AND FUTURE STUDY

This study clearly indicated that 
iron sulfate provides significant, and 
many cases commercially accept-
able, control of dollar spot in low 
and moderate dollar spot pressure. 
Iron sulfate significantly reduced 
dollar spot relative to non-treated 
areas under severe dollar spot con-
ditions, but failed to provide ac-
ceptable control and our data was 

inconclusive on the ability of iron 
sulfate to lengthen the control pe-
riod when mixed with a fungicide. 
Additional important findings from 
this study include: 1) regular ap-
plications of urea fertilizer failed to 
suppress dollar spot, either alone 
or in concert with iron sulfate, 2) 
7-day reapplications of iron sulfate 
were far more effective at suppress-
ing dollar spot relative to 14-day 
intervals, and 3) no consistent ef-
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Table 7.  Mean number of dollar spots per treatment at fairway height at Minnesota 
Valley CC in Bloomington, MN during 2019.  

Treatment Rate Application 
Interval Water Volume Dollar Spot Severitya 

Jun 27 Jul 24 Aug 21 

1 Non-treated control    
3.3 a 62.3 ab 547.0 a 

2 Iron Sulfate 3 oz/1000 ft2 7 day 0.75 gal/1000 ft2 3.0 a 23.8 c 258.5 ef 
3 Iron Sulfate 3 oz/1000 ft2 7 day 1.5 gal/1000 ft2 2.3 a 37.5 bc 346.3 b-e 
4 Iron Sulfate 3 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 1.0 a 17.3 c 288.5 c-f 
5 Iron Sulfate 6 oz/1000 ft2 7 day 0.75 gal/1000 ft2 2.5 a 12.0 c 198.8 fgh 
6 Iron Sulfate 6 oz/1000 ft2 7 day 1.5 gal/1000 ft2 1.0 a 15.3 c 279.5 def 
7 Iron Sulfate 6 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 8.8 a 27.8 bc 214.5 fg 
8 Iron Sulfate 12 oz/1000 ft2 7 day 0.75 gal/1000 ft2 0.8 a 5.3 c 65.3 i 
9 Iron Sulfate 12 oz/1000 ft2 7 day 1.5 gal/1000 ft2 1.0 a 5.5 c 94.3 hi 

10 Iron Sulfate 12 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 3.3 a 4.8 c 113.3 ghi 
11 Iron Sulfate 3 oz/1000 ft2 14 day 0.75 gal/1000 ft2 2.3 a 30.0 bc 385.5 bc 
12 Iron Sulfate 3 oz/1000 ft2 14 day 1.5 gal/1000 ft2 14.3 a  78.5 a 295.5 c-f 
13 Iron Sulfate 3 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 2.5 a 24.8 c 388.0 bc 
14 Iron Sulfate 6 oz/1000 ft2 14 day 0.75 gal/1000 ft2 0.0 a 21.8 c 364.5 bcd 
15 Iron Sulfate 6 oz/1000 ft2 14 day 1.5 gal/1000 ft2 0.3 a 16.5 c 325.5 b-e 
16 Iron Sulfate 6 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 0.5 a 19.5 c 323.5 b-e 
17 Iron Sulfate 12 oz/1000 ft2 14 day 0.75 gal/1000 ft2 2.0 a 8.8 c 276.8 def 
18 Iron Sulfate 12 oz/1000 ft2 14 day 1.5 gal/1000 ft2 4.0 a 6.3 c 13.3 efg 
19 Iron Sulfate 12 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 1.5 a 16.0 c 25.0 d-g 

    LSD P=0.05 9.72 36.85 104.77 
aDollar spot rated as number of dollar spot infection centers.  Means followed by the same letter do not significantly 
differ (P=.05, Fisher’s LSD). 
 

 
 
 
 
 
 
 
 
 
 
 

 

fect of water volume on dollar spot 
suppression was observed. Future 
studies should focus on timing iron 
sulfate more appropriately with 

actively growing dollar spot to im-
prove dollar spot for acceptable 
control.

Iron sulfate significantly reduced 
dollar spot relative to non-treated 

areas under severe dollar spot 
conditions, but failed to provide 

acceptable control.
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Table 8.  Mean turfgrass quality per treatment at fairway height at Minnesota Valley CC 
in Bloomington, MN during 2019.  

Treatment Rate Application 
Interval Water Volume Turfgrass Qualitya 

Jun 27 Jul 24 Aug 21 

1 Non-treated control    
6.25 a 6.5 cde 3.88 e 

2 Iron Sulfate 3 oz/1000 ft2 7 day 0.75 gal/1000 ft2 6.25 a 6.5 cde 5.38 bcd 
3 Iron Sulfate 3 oz/1000 ft2 7 day 1.5 gal/1000 ft2 6.5 a 7.25 a 5 bcd 
4 Iron Sulfate 3 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 6.63 a 7.13 ab 5.25 bcd 
5 Iron Sulfate 6 oz/1000 ft2 7 day 0.75 gal/1000 ft2 6.25 a 6.75 a-d 5.38 bcd 
6 Iron Sulfate 6 oz/1000 ft2 7 day 1.5 gal/1000 ft2 6.5 a 6.88 abc 5.63 ab 
7 Iron Sulfate 6 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 6.25 a 6.75 a-d 5.38 bcd 
8 Iron Sulfate 12 oz/1000 ft2 7 day 0.75 gal/1000 ft2 6.13 a 6 e 5.5 bc 
9 Iron Sulfate 12 oz/1000 ft2 7 day 1.5 gal/1000 ft2 6.13 a 6 e 5.88 ab 

10 Iron Sulfate 12 oz/1000 ft2 7 day 3.0 gal/ 1000 ft2 6.25 a 6.25 de 6.5 a 
11 Iron Sulfate 3 oz/1000 ft2 14 day 0.75 gal/1000 ft2 6.38 a 6.88 abc 5.13 bcd 
12 Iron Sulfate 3 oz/1000 ft2 14 day 1.5 gal/1000 ft2 6.25 a 6.63 bcd 4.5 de 
13 Iron Sulfate 3 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 6.25 a 6.88 abc 4.63 cde 
14 Iron Sulfate 6 oz/1000 ft2 14 day 0.75 gal/1000 ft2 6.63 a 7.13 ab 5.38 bcd 
15 Iron Sulfate 6 oz/1000 ft2 14 day 1.5 gal/1000 ft2 6.25 a 6.88 abc 5.25 bcd 
16 Iron Sulfate 6 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 6.63 a 7 abc 5 bcd 
17 Iron Sulfate 12 oz/1000 ft2 14 day 0.75 gal/1000 ft2 6.38 a 7.25 a 5.63 ab 
18 Iron Sulfate 12 oz/1000 ft2 14 day 1.5 gal/1000 ft2 6.38 a 6.75 a-d 5.63 ab 
19 Iron Sulfate 12 oz/1000 ft2 14 day 3.0 gal/ 1000 ft2 6.5 a 7 abc 5.25 bcd 

    LSD P=0.05 0.516 0.563 0.972 
aTurfgrass quality was rated visually on a 1 – 9 scale with 6 being acceptable.  Means followed by the same letter do 
not significantly differ (P=.05, Fisher’s LSD). 

 
CONCLUSIONS AND FUTURE STUDY 

 
This study clearly indicated that iron sulfate provides significant, and many cases commercially 
acceptable, control of dollar spot in low and moderate dollar spot pressure. Iron sulfate 
significantly reduced dollar spot relative to non-treated areas under severe dollar spot conditions, 
but failed to provide acceptable control and our data was inconclusive on the ability of iron 
sulfate to lengthen the control period when mixed with a fungicide.. Additional important 
findings from this study include: 1) regular applications of urea fertilizer failed to suppress dollar 
spot, either alone or in concert with iron sulfate, 2) 7-day reapplications of iron sulfate were far 
more effective at suppressing dollar spot relative to 14-day intervals, and 3) no consistent effect 
of water volume on dollar spot suppression was observed. Future studies should focus on timing 
iron sulfate more appropriately with actively growing dollar spot to improve dollar spot 

This collaborative effort between the MGCSA, WGCSA 
and GCSAA was made possible through member 
contributions.  The MGCSA wishes to thank our 

neighbors to the east for their support of this initiative.  
We look forward to many more partnership 

opportunities in the future.
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625 ROBERT STREET NORTH, SAINT PAUL, MN 55155-2538      651-201-6000 or 1-800-967-2474      WWW.MDA.STATE.MN.US 

In accordance with the Americans with Disabilities Act, this information is available in alternative forms of communication upon request by calling 
651-201-6000. TTY users can call the Minnesota Relay Service at 711. The MDA is an equal opportunity employer and provider. 

Inspection Authority, Overview, and Future Topics 
2020 
 
The Minnesota Department of Agriculture (MDA) Pesticide and Fertilizer Management Division (PFMD), working with 
the Minnesota Golf Course Superintendents’ Association (MGCSA), is providing an updated series of outreach bulletins 
published through the MGCSA’s publication Holes Notes. The information will introduce the MDA’s authority for 
inspection, an inspection overview, and future topics. 
 

Authority for Inspection: 
Inspections and investigations are conducted by the MDA to document compliance under the authority of: 

• Minnesota Statutes chapter 18B; Pesticide Control 
• Minnesota Statutes chapter 18C; Minnesota Fertilizer, Soil Amendment, and Plant Amendment  
• Minnesota Statutes chapter 18D; Agricultural Chemical Liability 

Authority for entry, inspection, and sampling is found in:  

• Minnesota Statutes, section 18D.201 

Minnesota Statutes and Rules can be found on the Minnesota Office of the Revisor of Statutes website. 
 

Inspection Overview: 
During an inspection, an Agricultural Chemical Investigator (ACI) observes business practices to document 
compliance with statutes and rules. The following are primary items an ACI will check: 
 

Pesticide Applicator License & Category  Pesticide Container Disposal 
Application Records Pesticide & Fertilizer Mixing and Loading Area(s) 
Pesticide Labels Backflow Prevention Device(s) on Water Supply 
Incident Response Plan Pesticide Rinsate Use 
Well Location(s)  

 

Future Topics: 
There are rules and regulations specific to golf courses. I will highlight one topic in each of the next five bulletins. 
The following topics were chosen based on compliance concerns documented by the MDA during inspections at 
golf courses. 

1. Applicator License and Application Use Categories 
2. Pesticide and Fertilizer Backflow Prevention 
3. Pesticide and Fertilizer Storage 

http://www.paraide.com
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Proud to be here since the beginning.

Sales -      888-537-2484
Service -   888-537-2486
Parts -      888-537-2485
Main -        800-362-3665
www.mtidistributing.com 
www.mtipreowned.com

MTI is proud to have been with the MGCSA since its start and we 
look forward to being here in the future. For over 70 years, the 
MTI team has been a trusted partner in your business and we thank you 
for your continued support. No matter what uncertainties are ahead, 
we will continue to not only work together, but strengthen our 
partnership along the way.   
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4. Personal Protective Equipment (PPE) 
5. Incident Response Plan 

To read about the MDA Pesticide and Fertilizer Management Division’s events, programs, policies, and regulations, see 
PFMD’s newsletter at PFMD Update. 
 
I am interested to hear your opinions, ideas, and questions about your golf course as it relates to pesticide and fertilizer  
requirements in Minnesota Statutes and/or Rules. Please contact me at the number or email address below. 
 
Thank You, 
 
Corinne du Preez, Agricultural Advisor/ACI 
Minnesota Department of Agriculture 
Pesticide and Fertilizer Management Division 
2118 Campus Drive SE, Suite 300 
Rochester, MN 55904 
Office (507) 206-2883 
Corinne.duPreez@state.mn.us 
 

http://pbigordonturf.com/union
http://mtidistributing.com
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Matt and I have will be married for 18 years this summer and together 
for 22 years. His other partner during this time has been the golf course. 
Matt has been working at a golf course since our first date on December 
23, 1997 to see Titanic. So, consider this a little thought piece from a sig-
nificant grass other, a glimpse into what those important people in your 
life may be experiencing but have never said out loud.

I’ll break this down into the golf seasons, so it’s not a full guilt-inducing 
deluge, and keep it to a manageable trickle.  As you are working through 
the seasons, here’s what we, your families, might be experiencing:

Pre-season

The hot topic here is resources.  Will “we” get our seasonal help this 
year?  Will “we” have a good crew or will it be a bunch of new kids?  
When you stress, I stress.  It’s a helpless feeling, as I know the outcome of 
this question could make or break the tone of our family’s summer.  Full, 
experienced crew = less stressful summer.  Thin, inexperienced crew = 
stressful summer.  Our kids are still young enough to have a 50/50 chance 
of spilling their milk at dinner, so unfortunately, I cannot contribute my 
resources to your plight, yet.
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“In the Hole!!!!!”
by Lisa Cavanaugh, 
Spouse of an Assistant Golf Course Superintendent

Unintended Side Effects of 
the Golf Course Maintenance 

Career
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Thank you and you and you!!!
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INFINITY Razor Kits®

Extend the frequency of digging up and 
leveling sprinklers with the Toro INFINITY Razor kits. 

 
 
 

Over time, the application of topdressing and settling can result
in the sprinkler being in a depression below grade level. This can

interfere in the natural roll of the ball, create trip hazards and
take away from the natural beauty of the course. The Razor kits
are designed to raise the top of the sprinkler in ½” increments

up to 1½” (3 stages) without digging!

Benefits
Eliminates sprinkler interference
Eliminates trip hazards
Enhances course appearance
Huge labor savings – no digging required!

MTI PreOwned Equipement
MTI Certified Gold Level: highest quality
equipment, low hours, serviced and detailed,
12 months of TPP coverage

MTI Certified Silver Level: serviced, detailed, 
6 months of TPP coverage

Bronze Level: no service work performed,
sold "as is"

Go to
  www.mtipreowned.com 

to see what's available today! 

Phone: (763)592-5600
4830 Azelia Ave. N Suite 100.
Brooklyn Center, MN 55429
www.mtidistributing.com
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HigH season

While you in the industry have many stresses and worries during peak 
golf season, for me it all boils down to one thing: fatigue.  When the sea-
son kicks off and the course looks great, you’re tired, but spirits are gener-
ally high.  As the day goes on, those early mornings compound like inter-
est in our savings account.  You may “get used to it” but it builds up, like 
the clippings on the outside of a mower.  The every-other-weekend-I-get-
to-sleep-in doesn’t reverse the build-up.

Here are the side-effects of fatigue that we see in our house:

• Dwindling social life.  As the summer goes on, the weekends become 
more precious for rest and that means socializing is off the table.  Host-
ing a BBQ is too much work, going out for dinner gets too late, talking just 
takes too much effort.  Maybe I need to get more comfortable at invit-
ing myself to other people’s houses.  Or perhaps I should just plan those 
BBQs and not tell him until he asks, “Honey, you’re cleaning the floor – 
are we having people over”?
• Lack of patience.  We have young kids and they are constantly talking 
or moving, most often at the same time.  Patience is hard to begin with, 
and we know it’s harder when parents are tired.  Patience grows very thin 
and it impacts your interactions and relationships.  When I point it out, 
please don’t mean-mug me.  And perhaps just stay away from the neigh-
bors so we don’t get egged.
• Inattentiveness.  One nice thing about the golf course maintenance 
industry are the hours.  Out the door at 4:00 means you’re home at 3:00 
to get kids from day care.  Awesome…we get to spend our whole evening 
with a zombie.  You are awake and you are with us, but especially by the 
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end of the summer you aren’t always ‘there.’  It’s understandable, get-
ting up that early is difficult.  And when I suggest an earlier bedtime, it’s 
not because we don’t want you with us, it’s because when you are with 
us, we want you there.  (I’m not sure I’ve ever said it that succinctly to my 
husband.)

Low season

Here in MN, low season is very low, in terms of maintenance of a golf 
course.  I am still not sure how we grew up here and have not yet man-
aged to force ourselves into a winter sport.  All-in-all, I cannot complain 
too much about the low season.  At least for the first couple months of 
restorative, restful recuperation.  But for the rest of this season, the least 
you could do is finish the five projects you started during the last season.  

We love you golf course maintenance people, we really do.  In fact, it is 
very likely you have even rubbed off on the people around you.  How is 
this? 

• Rain events – they can be good, and they can be bad, but they are 
eventful.
• Don’t cut your home lawn too short.  Keep it longer because the 
roots become more established.
• Plant fine fescue or tall fescue for shady spots, but watch out fellow 
Northerners, tall fescue is not as tolerant of ice.
• Grass doesn’t need as many ‘inputs’ as homeowners think.
• Homeowners know nothing about their lawn…and manufacturers 
and lawn services know that.
• You can’t get rid of moles by treating for grubs.
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• Poa annua, dollar spot, fairy ring.  Yeah, they exist.  (Though I think 
one of those things is not like the other?)
• How to get rid of dog spots? Get rid of the dog.
• Mechanics don’t like sand.

We love that you’re (hopefully) doing something that you enjoy, even 
when it’s difficult.  All we ask is to remember that this stressful, early 
morning job can impact those around you. In the meantime, I think I may 
start a consulting career based on what I have learned over the past 22 
years. 
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 Space, there is never enough 
space. Storage space for equip-
ment can be a commodity on a 
golf course. Older courses gen-
erally fall short in the area of 
storage space because, back 
when they were built, they 
didn’t have nearly the equip-
ment inventory that most cours-
es have today. This turns into a 
problem when you want to keep 
your equipment in good condi-
tion, but have no place to put it 
to keep it out of the weather. 

 About 6 years ago, there was 
a thought to buy a couple storage 
containers to store the attach-
ments for the tractors and the 
tractors themselves in order to 
get them out of the elements and 
extend the life of the equipment. 
Two forty-foot storage containers 
were purchased for $5,604. This 
idea worked out well and the way 
they were arranged originally, it 
created a screen from the neigh-
boring eighth hole to hide the 

shop a little more from view. 

  

Last year a great 
idea was suggested by the green 
staff to place the two containers 
adja-
cent 
to one 
an-
other 
and 
add a 
cov-
ered 

Storage!
by Chris Michaelson, Superintendent at Oneka Ridge Golf Club
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space between them. The con-
tainers were dragged parallel 
with each other and a twelve-
foot space was constructed in 
between them. This ended up 
giving us 480 square feet of addi-
tional covered storage with ac-
cess from each end of the struc-
ture. 
 Another benefit to the idea 
of building a roof between stor-

age containers is, it is 
not a permanent struc-
ture.   Thus, no permit 
was necessary and they 
have the ability to be 
moved by just unbolt-
ing the roof from the 
containers and lowering 
the roof to the ground 
and then relocating the 

whole structure. The roof was 
built with the assistance of the 
owners who had construction 
experience and the total cost of 
materials and labor to increase 
our covered storage space was 
around $5,000.

 Oh, and I need to mention, 
it looks terrific!
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2019 In Review: Turfgrass Diagnostic Lab
University of Wisconsin

By Kurt Hockemeyer, Research/Teaching Staff UW Madison

 2019 is behind us. 
One of the things that 
I look forward to at 
the flip of the calendar 
is looking back at the 
previous year and ana-
lyzing what samples 
came into the TDL.  I  
find it very interest-
ing, because there 

are always a couple of 
cool tidbits that can 
be gleaned from look-
ing back like this.  Even 
if it is only something 
that I use internally in 
managing the diagnos-
tic lab.  So here I will 
share with you parts of 
my analysis generated 

from looking back to 
last season.

 In 2019, I received 
331 sample submis-
sions from all over the 
Midwest and across 
the country as well 
(Figure 1).  Samples 
came from as far east 

DDoonn’’tt  sspprraayy  bblliinndd!!      
Become a Turfgrass Diagnostic Lab member today and know 

what’s affecting your turf…BEFORE you spray. 

ttddll..wwiisscc..eedduu//ccoonnttrraacctt--mmeemmbbeerrsshhiipp  
608-845-2535 
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as eastern Ohio, and 
as far west as North 
Dakota.  I always enjoy 
getting a sample from 
outside the Midwest 
because it can be very 
interesting.  A few 
samples this past year 
came from Oklahoma, 
which is not normally 
part of our ‘territory’.  
Most samples came 
from Wisconsin (55%), 
followed by Minnesota 
(15%), Illinois (13%), 
and Ohio (7%).

 Nearly 180 of the 
sample submissions 
came from golf cours-
es, which was over 50% 
of all samples.  One of 
the interesting trends 
typically seen in the 
lab is that when the 
weather is wet, golf 
courses tend to send 
in more samples.  And 
when the weather is 
dry, homeowners tend 
to send in more sam-
ples.  Just like 2018, 
last year was very wet.   

 The wettest year 
on record for Wiscon-
sin as a whole, and the 
5th wettest in Madi-
son.  In addition to 
plenty of rainfall, I re-
corded one of the cool-
est springs in recent 
memory.  I keep track 
of growing degree day 
accumulations to time 
some of our fungicide 
research sprays.  I have 
data all the way back 
to 2011, and this spring 
was the slowest accu-

Figure 1. A 
graphical 
representation of 
where in the US 
each of the TDL 
samples came 
from.  Larger 
circles mean 
more samples 
came from that 
area.
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mulation of GDDs since 
before 2011.

 But once we got 
past the cool spring, 
sample submissions 
were fairly straightfor-
ward.  I did try to do 
something different 
this past year.  Previ-
ously, if I could not find 
a disease in a sample, 
my official diagnosis 
would be “abiotic”, 
meaning some type 

of abiotic factor (non-
living, such as exces-
sive shade, soil com-
paction, etc) was the 
main cause of decline.  
I added a second diag-
nosis when no disease 
could be found, and 
that diagnosis was un-
surprisingly, “no dis-
ease found”.  I wanted 
this diagnosis to be 
used when I really had 
no idea why the turf 
was declining, because 

sometimes that hap-
pens.  I am fairly con-
fident that no disease 
is affecting the turf, 
but other than that I 
cannot pinpoint a spe-
cific reason for decline.  
And then on samples 
where I am almost 
positive that there is 
no disease, but I know 
that a giant shade tree 
is growing 10 ft south 
of this particular sward 
of turfgrass, I can be 

Figure 2. Black 
fungal structures 
around the crown 
of a bentgrass 
plant indicates 
basal rot 
anthracnose 
infection.
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pretty certain that ex-
cessive shade might 
be a significant factor.  
Therefore, that sample 
would get an “abiotic” 
diagnosis.  It is a subtle 
difference, but one I 
wanted to try out this 
year, emphasizing and 
to communicating sub-
tle differences between 
samples.

 Basal rot an-
thracnose was the #1 
diagnosed disease by 
me in 2019.  This does 
not mean that basal 
rot anthracnose is the 
most common disease, 
it was just the one that 
was sent to me the 
most.  99% of diseases 
are diagnosed on the 

spot and then a plan 
for treatment is made 
without any involve-
ment from me.  Only 
the samples that folks 
are not sure about are 
sent to me.  Basal rot 
anthracnose is one of 
those diseases that 
you really need to dig 
down into the canopy 
and have some kind of 
magnification to con-
firm (Figure 2).

 Gray leaf spot is 
a disease that was di-
agnosed by me in Wis-
consin for the first time 
ever.  That’s a pretty 
big deal.  We have to 
wait and see if it be-
comes a consistent, or 
even an inconsistent 

problem in the state.  
But with 2019 be-
hind us, and now also 
wrapped up, I think all 
we can do is look for-
ward.  

 To be able to look 
back at your mistakes, 
your successes, your 
experiences, and then 
be able to learn from 
them is an extremely 
valuable tool for per-
sonal and professional 
growth.  So here’s 
to your growth and 
cheers to 2020.

Kurt Hockemeyer
Turfgrass Diagnostic 
Lab Manager
608-845-2535
hockemeyer@wisc.edu
tdl.wisc.edu

This article was first published in the January 2020 
edition of the WGCSA magazine The Grassroots and 

reprinted with permission from the author.  The MGCSA 
acknowledges the support received from our sister 

GCSAA Chapter and also the University of Wisconsin. 
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Thank you Affiliate Sponsors!!!

Affiliate Spotlight:
Healthy Ponds by Bioverse

 Ponds – a real asset to any 
property.  When a pond comes into 
play on a golf course, it adds to the 
challenge. 

 However, if your pond is cov-
ered in algae, aquatic weeds, and it 
starts to smell, this asset becomes 
a headache.  Fortunately, there are 
treatments available to solve any 
issue.  The key to success is action.  
If there is a history of issues with a 

pond, you can be sure that when 
spring comes, so will the issues. Set-
ting up a seasonal treatment plan 
and implementing the right ap-
proach will help keep the pond un-
der control all year.

 Algae control – If a pond has 
a history of algae issues, the best 
approach to control the algae is to 
complete a preventative algaecide 
application in the spring as the algae 
is emerging.  Early control will reap 
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benefits as the season 
progresses.  This ap-
plication would be ef-
fective for all types of 
algae; Filamentous al-
gae, Planktonic algae, 
and Chara.  This writer 
would recommend us-
ing either CutrinePlus 
or Captain algaecide. 

 These products 
are chelated and pro-
vide excellent results. 
CutrinePlus is available 
in a granular applica-
tion, which sometimes 
can be easier to ap-
ply vs. spraying.  Apply algicide di-
rectly to the literal zone around the 
pond.  (Literal Zone – shallow area 
4 -6 feet around area of pond).  This 
preventative application will thwart 
the beginning stages of the algae 
life cycle.  To control the problem, 
it may require multiple applications 
based on the history of the algae 
issues. Also, additional applications 
will be necessary.  

 Planning a treatment schedule 
throughout the pond season will 
give best results.  

Aquatic weed control - Like algae, 
if a pond has a history of aquatic 
weed issues, a preventative treat-
ment application in the spring, 
when the weed is emerging, is the 
best practice.  Aquatic weeds come 
in many forms, but there are gener-
ally three types of aquatic weeds: 
submerged, floating, and immersed.  
Each type of weed requires a differ-
ent aquatic herbicide to control its 
growth.  

 Treatment starts first by deter-
mining what type of weed is in the 
pond, choosing the right product 
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or products to treat the issue, and 
applying the herbicide directly to 
the aquatic weed.  There are many 
aquatic herbicides available.  Click 
on the attached website for more 
info.  https://srac.tamu.edu/fact-
sheets/serve/161  

Biological maintenance treatment 
benefits
Algae grows in a pond as the result 
of excess nutrients entering the 
pond from runoff.  When you treat 
your pond with an algaecide, the al-
gae dies and sinks to the bottom of 
the pond.  Over time a sludge layer 
forms on the bottom.  As the sludge 
layer expands a garden is created 
for algae to grow.  Introducing a 
beneficial bacteria product, like the 
AquaSpherePro to the pond, will 
disrupt this life cycle.  The bacteria 
consume the organic matter in the 
sludge layer, which reduces the ex-
cess nutrients.  It is the excess nu-
trients that feed the algae.  Healthy 

Ponds by Bioverse provides a vari-
ety of all-natural beneficial bacteria, 
biological products that have a his-
tory of proven results.    

Healthy Ponds by Bioverse is proud 
to announce a partnership with 
SiteOne Landscape Supply.  Many 
of the SiteOne store locations in the 
Twin Cities area have Healthy Ponds 
products available.  SiteOne also 
has access to most of the aquatic 
herbicides recommend for any 
aquatic weed issues.  For further as-
sistance from SiteOne contact Bran-
don Young at (612) 749-3172 or call 
your local SiteOne store. 
You can also contact Healthy Ponds 
support for professional help for 
any of your pond management 
needs.  HP customer support (877) 
948-0303 Hours: 8 a.m. to 4:45 pm 
(CST) M-F

Submitted by Mark Koepsell – 
Healthy Ponds by Bioverse
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Meet the MGCSA
Jeff Johnson

The Minikahda Club
Interview by Joe Berggren

Public or Private: Private
Number of Holes: 18
Fulltime employees: 8
Seasonal employees: 24
Number of employees of 
entire facility at peak sea-
son: 200+
Types of grass: 007 bent-
grass on Greens, Putter on 
Tees, Dominant Extreme 7 
on Fairways
Total course acreage: 155
Greens acreage:  3 acres
Tee acreage: 1.9 acres
Fairway acreage: 31 acres
Rough acreage: 40 acres
Driving range acreage: 4 
acres
Range tee acreage: 1 acre

Personal Facts with Jeff
How many years have you been in your current position?  I’m starting my 
24th year at Minikahda and 19th as Superintendent.  

How many years have you been in the turf industry? My first summer on 
a golf course was 1990 at St. Cloud Country Club working for Kerry Glad-
er.  It was also my internship.  I had never worked on a golf course be-
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fore, but decided this is what I wanted to do.  It’s crazy to think about.  I 
took a leap of faith and 30 years later I’m still doing it.  

Where else have you worked? After St. Cloud I spent four years at Mid-
land Hills Country Club working for Scott Austin and I slipped away 
one summer to work at Crooked Stick Golf Club in Carmel, Indiana and 
worked for Chris Hague in 1993. 

Turf School Attended (if any)? University of Minnesota, Waseca (too bad 
they closed the school), University of Minnesota, St. Paul Campus. 

Industry Thoughts
What is one “master plan” thing you would like to change at your golf 
course? I helped the club complete a course restoration in ’02-’03 and 
a re-grass project in ’18 and now we are working on an updated Mas-
ter Plan from Kyle Franz. About the only thing I would like to see during 
my time here is an updated maintenance facility, otherwise I feel we’ve 
almost done it all.  

What concerns do you have the turf business and the future of golf? Cur-
rently I just hope many of the small courses can stay afloat.  I hope they 
can keep going this year and, in the years to come.  

What is needed to bring more young professionals into the industry? We 
need to introduce them to the business and show them what a great 
industry this really is. Yes, it can be a lot of work and the hours can be 
long, but it’s also very rewarding and full of great people.

What piece of equipment do you want? Not a need, a want. I think a 
planetair would be cool to have or a new Toro hydroject.  Anything 
that’s about minimal disturbance I’m all for it.  

In terms of industry costs (equipment, pesticides, labor, etc.) are they too 
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ALWAYS READ AND FOLLOW LABEL INSTRUCTIONS
Bayer Environmental Science, a Division of Bayer CropScience LP. 5000 CentreGreen Way, Suite 400, Cary, NC 27513. For additional product information, call toll-free 1-800-331-2867. environmentalscience.bayer.us. Not all products are 
registered in all states. Bayer, the Bayer Cross, Exteris and Stressgard are registered trademarks of Bayer. ©2019 Bayer CropScience ES-0519-EXT-0046-A-1

     We’ve Got You
Covered                                                 

low, too high or just right? No comment.

FUN FACTS with Jeff
Have you ever met a celebrity?  Who? No.

What is your favorite vacation spot?  Siesta Key, Florida, or with any 
friends who have lake cabins.

What is your favorite memory of starting your turf career? The first day 
I was scheduled to start it was raining.  There were only two of us that 
showed up and hung out in the shop until someone called and told us 
to go home. I guess everyone else knew we wouldn’t be working.  That 
wouldn’t work now, there aren’t many rain days, we’ve got too much 
work that needs to be done.    
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What is your favorite job on the golf course? Cutting cups or walk mow-
ing greens.  

What is your least favorite job on the golf course? Any job riding on a 
mower. I can’t sit on a piece of equipment for too long when I know 
there are other jobs I could be doing. I feel trapped and get a little too 
anxious. I’ll let the guys who enjoy those jobs do them.

Have you played any famous golf courses? Which ones? I’ve been very 
fortunate to play a number of great golf courses. Maybe too many to 
list.

Who is your dream foursome? That’s easy, with some of my best friends, 
Chris Tritabaugh, Mike Manthey and Jake Schmitz.  It’s guaranteed good 
time.

Above: Triple Down!!! Four decade Class A MGCSA Member 
Marlow Hanson, Superintendent at Forest Hills Golf Club retires: 44 
years at one club, on his own terms and having the entrance road 
to the Turf Management Center named after him.  OUTSTANDING!  
Congratulations Marlow, best wishes on an exceptional retirement.
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Beavers 
Although beavers provide many positive 
environmental values, they can also cause 
property damage. Presently, beavers are abundant 
in Minnesota. To help landowners and others manage 
beaver damage, the Minnesota DNR offers the 
following information and advice. 

Methods for Exclusion and Damage 
Prevention 

• In some situations, water levels in the beaver 
pond may be controlled by special devices 
such as the Clemson beaver pond 
leveler  PDF. For information and technical assistance, contact your local DNR area wildlife 
office  PDF. The levelers are no longer available from Minncor, but can be built using a few 
basic tools and information in the brochure. 

• Protect individual trees in your yard by placing hardware cloth cylinders at least 30" tall 
around the base of the tree. Energized fencing can protect larger areas. 

• Plant native evergreens such as common juniper (Juniperus communis) that beaver do not 
like or other shrubs that regrow after some beaver damage (i.e. red osier dogwood, pussy or 
prairie willow). 

• Create a buffer strip of native vegetation suited to your 
location. Visit the Lakescaping Web page for additional help 
with your shoreland management. 

Removal Methods 

In many cases, beaver damage cannot be effectively managed 
unless the offending beavers are removed (killed). Removing a dam 
without removing the resident beavers generally results in the dam 
being immediately rebuilt. To remove a beaver dam that is causing 
flooding, a permit is not needed if: 

• Removal of the dam does not constitute work in Public 
Waters (contact your local DNR area hydrologist  PDF for a 
determination). 

• The dam is located on land owned or managed by the 
individual experiencing the flooding. 

• If the dam is NOT on land owned or managed by the 
individual experiencing flooding and permission has been granted by the land owner or 
manager. 

• Authorized by state statute (i.e. road authorities, drainage authorities).  

The DNR encourages property owners to work with local trappers to take beaver causing 
damage during the open trapping season.  No permit is needed for a licensed trapper during the 
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regular beaver season.  Your local Conservation Officer or Area Wildlife Office may have names of 
local experienced trappers who may be willing to assist in trapping beaver for you. Fees, if any, will 
vary with seasons and individuals. 

No Permit is Required Minnesota Statute 97B.655 which allows a landowner or legal occupant 
(e.g., authorized renter), or their authorized agent, to shoot or trap beaver that are causing 
damage.  No license or permit is required if all four of these conditions are met: 

1. The landowner/occupant must have beaver damage to their property. 
2. The landowner/occupant must authorize the removal. 
3. The animal must be on that landowner’s/occupant’s property, where it is causing damage, at 

the time it is shot or trapped. 
4. The person taking the beaver must notify the DNR within 24 hours, by following the Reporting 

Requirements listed below. 

The reporting requirements for a person who takes beaver causing damage, without a 
permit, is they must contact the local DNR Conservation Officer or Area Wildlife staff within 24 hours 
of killing the beaver.  It is sufficient to leave a message or e-mail the Information Center (link sends 
email) 1-888-MINNDNR stating your name, address, telephone number, the total number of beaver 
shot or trapped, along with a brief explanation of the damage and location the beaver was shot or 
trapped.  

A permit is required if the above conditions are not met.   This permit is issued by the local 
conservation officer or regional wildlife manager, is free, and authorizes beaver to be taken out of 
season and without a license.  All federal, state, or local regulations apply.  This permit does not 
allow trespassing, using poison, using artificial lights or the discharge of firearms or use of traps 
where prohibited. Live relocation of beavers is not allowed. 

Federal, state, county, township or local governmental employees, while on duty as a 
representative of that government, do not need a permit while doing beaver removal on land under 
their jurisdiction. 

• Statute 97B.667 Removal of beaver dams and lodges by road authorities. When a 
drainage watercourse is impaired by a beaver dam and the water damages, or threatens to 
damage a public road, the road authority, as defined in section 160.02, subdivision 25, may 
remove the impairment and any associated beaver lodge within 300 feet of the road. 
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by Jack MacKenzie, CGCS

Three from the left, three from the 
top, chat room participant number 
eleven, we will call her Nordic, as 
the flowing, shiny blonde hair made 
me think of Sweden, caught a stray 
wisp of fine strands and, with well 
a practiced flare, placed the bounty 
behind her left ear.  This obvious 
“Breck Girl” would, at the very 
least, provide a distraction during 
what was becoming the new proto-
col, The Business Virtual Meeting.  

Four horizontal and four vertical, 
rectangular boxes made up “my 
queue set” for the next sixty min-
utes.  Thirteen were occupied with 
live streaming video and three 
others were simple handset icons 
representing the shy, “call-in” par-
ticipants.  Perhaps they were on 
the road or multi-tasking, but it 
isn’t beyond belief that they had 
just strolled from their bathrooms 
draped only in a towel.  Thankfully 
practicing an additional layer of so-

cial distancing.  
On my screen, 
I was seques-
tered to a small 
postage stamp 
in the upper 
right-hand 
corner, barely visible to myself, but 
likely very apparent on the Brady 
Bunch board of Hollywood Squares.  

Bed Head, the face in box number 
14, either didn’t give a darn or was 
very comfortably slipping into the 
“new normal”.  With locks a bit 
disheveled, it appeared that this 
thirty-something gal had just been 
called from the rugby scrum.  Or 
perhaps some other physical ac-
tivity.  My meeting no longer had 
the potential of boring as I began 
to write down the very interesting 
and personal idiosyncrasies group-
shared by my cohorts.  This was go-
ing to be fun!
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Super Dad, Safe at Home parent, 
located in position 1/1, was quickly 
joined multiple times by children 
one and two of three.  Each shar-
ing forlorn interjections of, “are 
there more Cheerios, where is the 
milk, she spilt the milk, did not,….
DADDY!!!!”.  The group had its first 
official ‘drop”, likely caused by too 
much social interaction between 
one and two.  At this point the 
viewing board shuffled but I will 
keep the identifiers the same to 
limit confusion in this discourse.

Dental Dan, named as such for the 
lime green dental pick he had be-
gun using to extricate a bit of bone-
in, take-out pork chop from the pre-
vious evening ten minutes into the 
meeting, had sequestered himself 
in a clean space with no paintings, 
windows corners, trim, openings or 
even a desk.  Just an unusual head 
and shoulder shot accented with an 
infrequent sucking noise as some 
particular morsel was dislodged and 
consumed.  Rather yuck.

Equally scary, Nordic has now been 
renamed as Nordic Sorcerer as a 
transient waif shuts off the back 
lighting behind her and her face 
now bobs in ambient light captured 
by the lens of her computer.  The 
Breck Girl, now leaning far in, has 
become a semi-fluorescent glow 
in sepia reddish-brown color, is 
ghostly and rather ghoulish. In my 
mind’s eye, she would appear right 
at home with a scepter in hand.  

Mr. Coffee, I can’t believe how 
many drinks he took from his mug, 
may shortly be departing for a bit 
to use the rest room.  Or perhaps 
he utilized the business meeting 
Uribag or was capable of something 
I can no longer do with comfort… 
hold it for a very long period of 
time.  His contribution to the gath-
ering was a creative power point 
shared on cut out Amazon Prime 
boxes.  Professional!

Please, please don’t misunderstand 
my meandering, I really did get a bit 
of information from the meeting.  
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Our facilitator, place holder sixteen, 
lead with updates and future con-
siderations.  He was professional 
in appearance and demeanor.  His 
technology, a well-practiced screen 
switch to actual Power Point, in-
cluding video, was well actuated 
and relevant to the discussion and 
everyone was focused and assur-
edly impressed.  

Except for our two Generation Z’s 
who were obviously having a side-
bar text conversation about Tighty 
Whitey, a very robust and mature 
male sporting a brilliant white T-
shirt, and I fearfully suspect, not 
much more in the swimsuit area.  
Could this be the beginning of 
a new and perverse prurient fe-
tish!???

Above: Obviously NOT the latest meeting I attended!  However all 
participants seem to be attending the meeting and not distracted.
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Are there no rules?  Whoops, Bed 
Head has now been joined by her 
jet-black labradoodle.  A giant of 
an animal, he has taken up a rather 
bulky position in Bed Head’s lap and 
forced her to rearrange herself.  I 
ask again, are there no rules to this 
suddenly common means of dis-
tanced conversations?

Please consider the following rec-
ommendations for the sake of your 
viewers:

1) Chinese finger cuffs to limit 
nose picking and inappropriate 
touching.
2) No foreign objects in your 
mouth, this includes dental floss, 
gum and food, especially powdered 
sugar donuts.
3) Sequester your children and 
pets which may be one and the 
same.
4) If your image is not on the 
screen, consider using your smart 
phone and share a continuous mir-
ror image of yourself so you con-
sciously know what your subcon-
scious is doing.

5) Check your lighting to enhance 
your handsome mug.
6) Use exciting backgrounds so 
people don’t think you are a bore.
7) Stay focused on the meeting, it 
will be over soon, but your impres-
sion may be lasting upon the other 
participants.
8) Remember that you are “in 
their faces” and everything is open 
for speculation, everything.
9) The advent of recorded meet-
ings mandates that you stay awake.
10) No adjustments on screen, 
simply mute and or shut of your 
video momentarily to make any 
personal corrections.
11) Use the “call-in” option if you 
must.  Mute please, as often times, 
call-in participants feel very com-
fortable with their anonymity, per-
haps too comfortable!

Wait, wait, Dental Dan just pulled 
out the box of Q-tips…. “Oh the hu-
manity!” 
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