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intervals resulted in the most phytotoxicity.
Considerably less injury was obtained when the low
rate (10 g ai/A) was applied at 7 day intervals. Less
injury probably occurred when the application inter-
vals were spread out because the bentgrass was able
to metabolize and detoxify the active ingredient prior
to the next application and/or develop new growth
which essentially diluted the product in the plant.

Bentgrass quality ratings were taken to help deter-
mine the best timing of application (Table 6). In July
and August treatment 2 provided the best turf quality
out of the 6 treatments. The increased quality in treat-
ment 2 was largely due to the control of dollar spot.
CONCLUSION

The objective of this study was to evaluate multiple
applications of Velocity SG for control of annual blue-
grass on bentgrass fairways. The SG formulation worked

quite well to control P. annua as well as dollar spot dis-
ease. Treatment 2, which was 6 applications of 10 g ai/A
on a 7 day interval, provided the best overall Poa
annua control with minimal bentgrass injury and the
longest-term dollar spot control. Treatment 1 also per-
formed well suggesting that splitting the total rate up
into 6 applications at low rates provides better control of
Poa annua than making 2 applications at higher rates.
Treatment 5, which was 2 applications of 30 g ai/A on a
14 day interval also provided good control of Poa
annua showing that making the applications of the high
rate at longer intervals improves efficacy.
REFERENCES
Stier, J. 2004. Velocity: A potentially new herbicide for

selective removal of Poa annua. The Grass Roots

Table 5. Phytotoxicity of Velocity herbicide applied to bentgrass fairway turf beginng 8 June
2006, Verona, WI.
Treatment

1
2
3
4
5
6

LSD (0.05)

Jun l l
1.5 a
1.5 a
2.3 a
1.5 a
1.8 a
1.3 a
ns

Jim 16
4.0 a
2.5 b
3.8 a
3.0 ab
3.0 ab
1.0 c
1.1

Jim 23
4.0 a
1.0 c
1.5 c
2.3 b
1.0 c
1.0 c
0.7

Jun29
2.3 a
1.5 b
1.3 b
1.3 b
2.8 a
1.0b
0.6

Jul5
1.0b
1.5 a
1.0 b
1.0b
1.0 b
1.0 b
0.4

Jull l
1.0
1.0
1.0
1.0
1.0
1.0
ns

Jul26
1.0
1.0
1.0
1.0
1.0
1.0
ns

Aug8
1.0
1.0
1.0
1.0
1.0
1.0
ns

Means followed by the same on letter within columns are not significantly different at P < 0.05. (Scale: 1-9, 1 = no
phytotoxicity, 9 = totally dead, 3 = unacceptable.)

Table 6. Quality of creeping bentgrass fairway turf treated with Velocity herbicide, Verona, WI,
2006.

Treatment
1
2
3
4
5
6

LSD (0.05)

July 5
6.9 a
7.0 a
6.1b
7.0 a
7.0 a
5.9 b
0.4

July 26
5.5 b
6.5 a
5.3 be
4.8 c
5.3 be
4.9 be

0.7

Aug8
4.9 be
5.9 a
5.3 b
4.6 c
5.0 be
4.9 be

0.6

Sep9
6.5 a
6.4 a
6.3 a
6.3 a
6.4 a
6.5 a
ns

Means followed by the same on letter within columns are not significantly different at P < 0.05. (Scale: 1-9, 1
dead turf, 9 = perfect turf quality, 6 = acceptable turf quality)
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NR 151 Update:
'Tis the Season for Soil Testing
By Dr. Doug Sol da t, Department of Soil Science, University of Wisconsin - Madison

A nother busy summer is well underway, and NR 151 is
.improbably only a faint whisper in the back of your
mind. However, obtaining soil analyses this season will
prevent that whisper from developing into a headache by
next March when nutrient management plans will be
required by NR 151. Soil test results are the foundation
for a nutrient management plan and the purpose of this
article is to discuss the requirements of NR 151 and the
DNR technical standard as they pertain to soil testing.

NR 151 states that fertilizers should be applied
based on "appropriate" soil tests. According to the
DNR technical standard (download a copy at
www.turf.wisc.edu) "appropriate" means a Bray or
Mehlich-3 soil test for areas that are managed differ-
ently. At a minimum, this could mean three samples,
one sample to represent greens, tees, and fairways.
However, this approach is not recommended for two

reasons. First, soil types can differ greatly across a
property, and different soils may have different levels
of available nutrients even if nutrient applications have
been uniform for a number of years. Second, soil phos-
phorus (P) levels are related to the prior land use of
the site. For example, soil P levels on a fairway that
was once a farm field will likely have a greater soil P
level than an adjoining fairway cut out of forested land.
Combining soil samples from these two areas could
lead to a relatively meaningless average, reminding me
of the old joke about the statistician who drowned
while attempting to cross a river with an average depth
of three feet. When developing a fertility program
based on soil test results it's best to gather as much
information as possible. In my opinion, it is a good idea
to obtain one sample from each green, tee complex,
and fairway on the course; particularly if this is your

T H E G R A S S R O O T S M A Y / J U N E 2 0 0 7



WATERTRONICS
E L E C T R O N I C A L L Y C O N T R O L L E D P U M P I N G S Y S T E M S

Watertronics® offers pump stations for
golf and landscape irrigation with the
most comprehensive controls software

» available to provide a smooth and energy
efficient irrigation operation. Every station
is custom engineered, built to meet your job
requirements, and tested under field-type
conditions prior to shipment

A versatile product line for any irrigation application
Watertronics offers a full line of Golf, Residential, Commercial, Sports
Turf and Municipal systems including vertical turbine, horizontal centrifu-
gal, vertical centrifugal, BlackMax submerged sled, WaterMax self-con-
tained enclosed and custom-built systems. We also offer pond controls
and Airtronics aerators, filters and screens, EZ Feed fertigation injection
systems, and more. Watertronics can provide a total irrigation pumping
system specifically designed to meet any customer specifications.

Controls that can manage pumping irrigation
from anywhere
Watertronics offers the latest in pump station controls, communications
and maintenance software packages. Our Watervision® remote monitor-
ing software combined with the Pumplink® software interface allows your
pump station to communicate with the irrigation central computer in real
time. Add the Maintenance Manager® software package and you have
"total control" of your entire irrigation system from a remote location.

A Pump Service Network (PSN) that knows only one
boss - the customer that operates the system
With over 100 factory trained individuals in the field, Pump Service
Network (PSN) provides service for installation, start-up and user train-
ing. They offer maintenance and winterization programs, station retrofit-
ting and upgrades. We support our product well beyond installation and
warranty and can keep you at the highest pumping efficiency.

Visit our web site for additional information.

WATERTRONICS
E L E C T R O N I C A L L Y C O N T R O L L E D P U M P I N G S Y S T E M S

525 E Industrial Drive
P.O. Box 530
Hartland, Wl 53029-0530

Phone: 262-367-5000
Fax: 262-367-5551
www.watertronics.com



W I S C O N S I N S O I L S R E P O R T

first time sampling. For future sampling, or if you have
extensive soil test results from the past, you could
combine areas that have similar soil P levels.
Sampling technique makes a big difference

After deciding how many different areas to test, the
next step is pulling the sample. As mundane as this
task sounds, proper sampling is more important than
most people think. For example, soil P levels are
greatly influenced by the depth of the sample. A two
inch deep soil sample is likely to contain double to
triple the amount of available P than a six inch sample.
Hence, it is important to maintain a constant sampling
depth. But what depth should you choose? The inter-
pretation of whether available P is low, optimal, or
high is based on research that examined hundreds of
paired turfgrass tissue and soil samples. Those
research soil samples were obtained to a four inch
depth for greens and tees, and six inch depth for
higher cut areas such as lawns and fairways.
Therefore, your samples should be taken to those
same depths, so they can be directly compared to the
research data. Furthermore, these soil testing depths
were chosen because they are representative of the

PENN G-2 Creeping Bentgrass

What makes it so different
is what makes it so good

The list of what makes
PENN G-2 so different and
so good goes on and on.
Moderate fertility, heat tol-
erance, disease resistance
and reduced Poa annua in-
vasion are just a few of the
highlights. What it all
comes down to is simple.
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renovating or interseeding,
PENN G-2 is your grass,
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as it is different.
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average root zone depth over the course of the
growing season. Soil sampling is an often overlooked
step in the soil testing process. For consistent and
accurate results, follow these steps:

1. Take at least ten cores per sample regardless of
size of the area

2. Sample to four inch depth for greens and tees
3. Sample to six inch depth for fairways and other

higher cut turf areas
4. Mix the cores well in a clean plastic bucket, as

soil testing laboratories usually do not mix sam-
ples very well

5. Place two cups of the mixed soil in an appropri-
ately labeled bag

A soil test interpretation is only as good as the
data supporting it

Several different soil nutrient extractants exist;
examples include the Bray, Mehlich-1, Mehlich-3,
Morgan, and Olsen extractants. For the results of a soil
test to be meaningful, the relationship between the soil
P level and a crop response must be known. The
process of gathering information on how crops
respond to different soil nutrient levels is called cali-
bration. Figure 1 shows the relationship between Olsen
soil P and turfgrass quality of a USGA putting green
with a pH of 7.7 in Utah. From this information we can
conclude that Olsen soil P level should be kept above 5
mg/kg (or 5 ppm). Below this level, a decrease in turf-
grass quality is evident. Although 5 ppm Olsen soil P is
sufficient for this particular calcareous sand green, the
same may not hold true for different soil types.
Unfortunately, very few soil tests have been properly
calibrated due to the large amount of work involved.

• • • • • • • • • • •

• •

•

n=144

10 15 20

Soil Test P (mg kg"')

25

Figure 1. Turfgrass quality of a USGA putting green (pH = 7.7) is
affected by Olsen soil P level. Below 5 mg/kg P (also 5 ppm P),
putting green quality declined. Above 5 ppm no increase in quality
was observed. Figure from Johnson et al. (2003)
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Figure 2. Relationship between soil P extracted by Mehlich-3 and
Bray tests for soils with pH 5.3 - 6.7 (circles) or pH 6.8 - 7.9
(squares). Figure from Ketterings and Flock (2005).

However, fortunately for turfgrass managers in
Wisconsin, Dr. Kussow calibrated the Bray and the
Mehlich-3 soil tests for turfgrass grown in Wisconsin
on both native soil and sand-based root zones.
Chances are some of the data was collected from your
golf course. For more information on how the new
interpretations were developed see Kussow and
Houlihan's article in The Grass Roots (2006). Because
of the large amount of information supporting the
interpretations of the Bray and Mehlich-3 tests, the
DNR technical standard recommends their use for
preparing a nutrient management plan.

Bray or Mehlich-3?
Now that we have established that the Bray and the

Mehlich-3 are the most reliable soil tests for turfgrass
areas in Wisconsin, the next question is which one is
right for your course. The Mehlich-3 test is relatively
new test that is gaining in popularity nationwide. It
has been shown to work very well across a wide range
of soil types and pH levels, and in addition to available
phosphorus and potassium, micronutrient levels can
also be provided. For this reason, many golf course
superintendents prefer the Mehlich-3. Downsides to
the Mehlich-3 are usually a higher cost related to the
more expensive analytical equipment required for
analysis, and the fact that the micronutrient levels are
of questionable utility due to the very limited research
data available for interpreting them.

The Bray test has been around for a long time and
is widely used in the Midwestern states. It works very
well on acid soils; however, at high pH levels the test
can underestimate available P. For most Wisconsin
soils this is not likely to be a concern. Figure 2 shows

2
O)

5
£

90

80

70

60

50

40

30

20

10

Y = 1.21 +0.84X
R2 • 0.97
P< 0.001

pH8.1

0 10 20 30 40 50 60 70 80 90

M3-COLP(mgkg"1)
Figure 3. Relationship between soil P extracted by Mehlich-3 (MS-
COL) and Bray-1 P. The white circle shows that Bray-1 P was under-
estimated for the soil with a pH of 8.1. However, the Bray test did
not underestimate soil P level for soils with pH less than 8.1. Figure
from Mallarino (2005).

that the relationship between Bray and Mehlich-3 is
very similar for soils with low pH (5.3 - 6.7) and high
pH soils (6.8 - 7.9). Figure 3 shows a similar relation-
ship as shown in Figure 2, except for one data point
where the soil pH was 8.1 and the Bray soil test under-
estimated the soil P level. Notice that the Bray
underestimation would result in a recommenda-
tion for P fertilizer, and therefore using the Bray
test for high pH soils will result in a conservative
error (if any).

Aside from these minor differences, it makes little
difference which test you choose. The most important
factor in selecting a soil test method is whether or not
the interpretations of the soil test results are based on
turfgrass response.
Which Soil Testing Lab?

Unlike the rules for agricultural nutrient manage-
ment plans, turfgrass soil samples do not need to be
analyzed by a soil testing lab with certification from the
Wisconsin Department of Agriculture, Trade and
Consumer Protection (DATCP). However, using one of
these laboratories ensures soil test results and recom-
mendations will be generated through analytical pro-
cedures approved by the University of Wisconsin with
consistent results. Laboratories must continually per-
form with a certain level of success to remain certified.

Shown on page 19 is a list of soil testing laboratories
certified as of October 2006 by the Wisconsin DATCP.
As of press time, the UW Soil & Forage Lab and
Dairyland Laboratories are the only DATCP certified
labs that do not offer the Mehlich-3 test. Prices for
these labs are similar with a basic Bray or Mehlich-3
test costing around $7. Secondary and micronutrients
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DATCP

UW Soil & Plant Analysis Laboratory
5711 Mineral Point Rd
Madison, WI53705
(608)262-4364
soil-lab@uwmadmail.services.wisc.edu

UW Soil & Forage Lab
8396 Yellowstone Dr.
Marshfield, WI 54449
(715)387-2523
jbpeterl@facstaff.wisc.edu

Dairyland Laboratories
217 E. Main Street
Arcadia, WI 54612
(608)323-2123
info@dairylandlabs.com

A & L Great Lakes Laboratories, Inc.
3505 Conestoga Dr.
Fort Wayne, IN 46808
(260)483-4759
lparker@algreatlakes.com

Certified Soil Testing Laboratories

Mowers Soil Testing Plus, Inc.
117 E Main St
Toulon, IL 61483
(309)286-2761
swiedman@mowersplus.com

AgSonrce Cooperative Services Soil & Forage Lab
106 N. Cecil Street
Bonduel, WI 54107
(715)758-2178
aglab@agsource. com

Rock River Laboratory
710 Commerce Drive
PO Box 169
Watertown, WI 53094
(920)261-0446
don_meyer@rockriverlab .com

are usually provided for an additional fee. This spring,
the UW Soil and Plant Analysis laboratory introduced
a special rate for turfgrass nutrient management
plans. For $7, a Bray soil test (P, K, pH, and OM) is
provided. The normal professionally managed golf
sample is run using the Mehlich-3 and costs
$20/sample. This package gives secondary and
micronutrient soil levels, as well as an estimated CEC.
Most soil testing laboratories offer similar packages.
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'• Golf Courses Are Not Killing Us
By Rob Schultz, Golf Writer, The Capital Times

It's a rite of spring.
The grass turns green, leaves grow on trees, flowers

bloom ... and some obtuse nitwit screams that golf
courses are killing us all.

Or, at least golf courses are killing the superinten-
dents who tend to them, or the children who live near
them, or those cute baby robins who nest in trees
located within 500 blocks of one of them.

True story: A woman walked out of her home and
immediately sneezed. Later, she learned a nearby golf
course was spraying a fungicide that day. So she auto-
matically assumed that the fungicide made her sneeze
and was somehow killing her and her children. She
called city officials and demanded that they tell the
golf course employees to stop spraying "that poison."

What she didn't know was that her neighbor was in
his garage using heavy-duty turpentine to clean old

paint brushes when she walked outside that day. It
didn't matter to her. She figured that it had to be bad
for the environment if golf courses sprayed fungicide so
she joined an interest group to get the process stopped.

That's the kind of nut-cake logic that makes me
want to get my wedge out and ... and ... well, I'm not
going to sink to the level of those whack-jobs who think
golf courses need to radically change to save us all.

What got my blood pressure rising was Rob Zaleski's
thorough and well-written article in Monday's Capital
Times about pesticide use on golf courses. He men-
tioned that a Madison physician named Gary Giorgi
was trying to convince Madison parks officials to turn
Glenway golf course into a pesticide-free golf course.

"I mean, what are the priorities of the city course?
Shouldn't its focus be the health of those who play
there?" Giorgi asked.
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