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THE PRESIDENT'S MESSAGE

A Fresh Start
By David Brandenburg, Golf Course Superintendent, Rolling Meadows Golf Course

Ifeel superintendents in
Wisconsin are lucky to

have four seasons of
weather. The winter
season gives us an oppor-
tunity to prepare for the
next year and not worry so
much about the day-to-day
grind of course mainte-
nance and player con-
cerns. Best of all the
spring season gives us a
fresh start with staff,
equipment and ideas.

The off-season allows staff to go over equipment so
it is painted and polished. Reels and cutting blades are
sharp and set perfectly for that first cut. Many of us
see new units added to our equipment fleet to help us
maintain the property up to expectations. I know our
entire staff is excited with the fresh start of a new or
redone piece of equipment.

New employees are another highlight of spring. I
think back to my first day at Sunset Hills in Beaver
Dam and how excited and nervous I was to join the
course staff. If you look and listen, you can see that
feeling of excitement in most new hires. Wehave quite
a few students on our staff and every year a few move
on to their intended careers. For returning seasonal or
full time employees, a fresh start means forgetting
those little mistakes of last year and a commitment to
be better than ever. It also means a renewal of friend-
ships within the staff from the year before.

As managers, we need a fresh start along with our
staff and equipment. In winter, I write down goals for
improving the operation as they come to mind. It
could be new improvements or something we may not
be doing to the best of our ability. Spring is a great
time to implement new ideas because old habits are
easier to break after taking a few months off. As the
season approaches, I take the goals and list what we
need to do to accomplish them.

For me personally I need to communicate better by
expressing my expectations. I explain things to the
point I understand them, but I need to go to the next
level and explain them until the entire staff under-
stands the idea. I also have a goal of keeping my office
organized to reduce time looking for things or han-
dling papers twice.

,
For our staff, we need to improve our bunker main-

tenance to protect the borders we work so hard at
edging. We also need to develop a system for our
rough and trim mowers to cover the entire course
effectively.Most of the rough is mowed as it should be,
by the proper machine. However, three people mow
some of the areas, and then we have those little areas
that everyone assumes someone else took care of that
are not mowed at all. By coordinating our efforts, we
can easily cover each area once without double cov-
ering or skipping. We are also starting a first cut of
rough around greens and fairways this season to pro-
vide a better product.

What are your goals for this year? Take the time this
spring while you have a fresh start to reset your goals
and priorities. If you do not do it now, spring will slip
by and it will be to late. Good luck and God bless in
your efforts.*

NX-PRO® now offers a complete line of microgreens grade
fertilizers. Our three new SGN 100 fertilizers deliver
superior particle uniformity and the most efficient
methylene urea complex nitrogen source you can find -
Meth-Ex® 40. So, now you can have the same excellent
NX-PRO results on your greens as you've experienced on tees
and fairways. NX-PRO SGN 100 Fertilizers - a terrific
microgreens product to strengthen your short game.

Frank Baden
Territory Manager

Bettendorf, IA
(563) 332-9288
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GAZING IN THE GRASS

Liquid Versus Granular Fertilizer
Applications for Shaded Tees
By Dr. John Stier, Deparfmenf of Horficulfure, University of Wisconsin-Madison

Growing grass in the shade is
never easy because most turf-

grasses are adapted to full sun
conditions. The buffered temper-
ature fluctuations, high humidity
and long periods of leaf wetness
increase the potential for disease.
Lack of suitable light quality and
quantity greatly affect turf growth
and development, decreasing
their traffic tolerance and ability
to recover from damage. The cut-
off point for many cool-season
turfgrasses subjected to traffic
and with high quality expecta-
tions is approximately 30% full
sunlight. When the turf receives

less than 30% full sunlight man-
agement becomes difficult if not
impossible.

Traditional recommendations
have included reducing the
amount of nitrogen (N) fertilizer
to about half the normal rate.
Actual data on the effects of dif-
ferent types of N carriers or for-
mulations is little to nonexistent.
Many turf managers, including
those at Miller Park in Milwaukee,
use foliar-applied N. While foliar
N applications can be economical
and produce a quick turf response
there is little peer-reviewed infor-
mation available which compared

foliar to granular N sources from
an agronomic perspective.
Spangenberg et al. (1986) con-
ducted one of the few scientific
studies to compare liquid versus
granular N applications. On
Kentucky bluegrass, growing in
full sun, liquid urea applications
resulted in better turf color than
granular applications, at least
until the latter part of summer.
Jiang and Hull (1999) showed turf
uses energy to absorb and process
N in the roots, much of which is
ultimately transported to leaves.
Bushoven and Hull (2001)
reported foliar N applications
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GAZING IN THE GRASS

should increase N use efficiency
allowing more energy to be allo~
cated for root growth. Since energy
levels on shaded turf are low com-
pared to unshaded turf, it makes
sense that foliar N applications
should increase turf quality.

A research project was con-
ducted during 2000 and 2001 to
provide information for developing
a management program for shaded
golf course tees. Our goals were to
identify the best grass species
application intervals for Prim~
(trinexapac-ethyl), and foliar
versus granular urea applications.
Research on Primo effects on turf-
grass under reduced light condi-
tions has been previously reported
(Stier and Rogers, 2001; Goss et al.
2002).
MATERIALS AND METHODS

Plots were established in August
1999 at the O.J. Noer Turfgrass
Research and Educational Facility
by placing washed sod on a silt
loam soil. The grass species were
'Penncross' creeping bentgrass
(Agrostis stolonifera), 'Supranova'
supina bluegrass (Poa supina) and
a blend of five elite Kentucky blue-
grass (Poa pratensis) cultivars.
Grasses were arranged in a ran-
d~mized complete block design
WIth four replications of each
species. Plots were split to evaluate
the effects of Primo applied at
0.125 oz/1000 ft2 monthly
bimonthly, or not at all. Plots wer~
split perpendicular across the
Primo applications to evaluate the
effects of foliar versus granular
urea applications. Urea was applied
at 0.5 Ib/l000 ft2 at 14 day intervals
during the growing season.
Granular treatments were irrigated
in immediately following applica-
tion, followed by foliar applications
to the rest of the plots. Foliar urea
was applied by dissolving feed
grade urea in water at the rate of
1.1 Ib urea per gallon of water and
spraYing the solution onto the turf
using a carrier volume of 2 gallons
of water per 1000 ft2 .
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Plots were maintained at 0.5 inch
height and irrigated once weekly at
50% estimated evapotranspiration
of fully sunlit conditions. Turf was
topdressed monthly with 0.062
inch depth of 80:20 sand:peat mix-
ture. Shading was applied by
placing an 80% shade cloth approx-
imately 7 feet above the turf each
spring to coincide with approxi-
mately 80% leaf development on
nearby trees. Shade cloth was
removed in the autumn to coincide
with loss of approximately 80% of
the leaves on nearby trees. A data-
logger and environmental sensors
were placed in the center of the
shaded area to monitor air temper-
ature and humidity near the turf
canopy, soil temperature at 2 inch
depth, and photosynthetically
active radiation (PAR; 400-700
nm). A second weather station at
the site was situated in full sun to
provide comparative data.

Turf quality (density and unifor-
mity) and color were rated
biweekly on a one to nine scale
with one equivalent to dead turf
and nine equivalent to ideal turf a. 'rating of six was considered accept-
able. Turf density was evaluated
each spring, summer, and fall using
an optical point quadrat method.
Divots were made using a divoting
tool each season, backfilled with a
sand:peat topdressing, and evalu-
ated for percent regrowth. Nitrogen
and chlorophyll concentrations
were measured twice in leaf clip-
pings during 2001. Chlorophyll flu-
orescence measurements were col-
lected several times in both years to
provide an indication of photosyn-
thetic efficiency. Core samples
were collected each autumn to
determine root mass of each treat-
ment. The trial was conducted over
two full growing seasons, 2000 and
2001, to help ensure accurate data
interpretation.
RESULTS

Environmental data
Shading averaged 80% of full sun

plus or minus 4% during 2000-2001.
The lowest PAR values were
recorded in early October before
the shade cloth was removed
(approximately 2 mol m-2 day') and
the highest were recorded during
the summer solstice in June
(approximately 7 to 9 mol m-2 day").

Effect of Nitrogen type
For purposes of brevity, only the

data directly concerned with fer-
tility will be described. There were
no interactions between fertility
a~d PGR. The type of N fertility
did not affect divot recovery, root
mass, or photosynthetic efficiency.
There were, however, surprising
and consistent interactions
between type of urea application
and grass species.

Turf quality of creeping bent-
grass was significantly better when
foliar urea was used compared to
granular applications (Table 1).
Conversely, Kentucky bluegrass
responded better to granular
applications of urea compared to
foliar applications. While creeping
bentgrass turf quality was the
same or better than Kentucky
bluegrass quality, supina bluegrass
turf quality was as good or better
than creeping bentgrass. When the
data were averaged for each year
supina bluegrass appeared to per~
form similarly regardless of N type.
In reality, supina bluegrass quality
was enhanced during late summer
and fall when foliar applications of
urea were used (Fig. 1). Fertilizer
effects on turf density were similar
to the effects on turf quality.

Color of supina bluegrass was
greatly enhanced by Primo to the
point that when data were aver-
aged across all Primo treatments
supina bluegrass color was not
often significantly different than
creeping bentgrass or Kentucky
bluegrass (data not shown).
Nitrogen content of leaves
though, indicated supina bluegras~
had significantly less N than
creeping bentgrass or Kentucky
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Table I. Interaction between urea N and species on average turf quality under 80% shade,
Verona, WI.

2000 2001

Species

--------------------------- Nitrogen type-------------------------

Granular Foliar Granular Foliar

Creeping bentgrass
Supina bluegrass
Kentucky bluegrass

LSD (0.05)

6.3 6.9
7.2 6.8
6.5 5.6

0.3

5.7 6.5
6.7 6.7
6.0 5.4

0.4

Table 2. Interaction between urea N type and turf species on total leaf nitrogen content, Verona,
WI,2001. Nitrogen was applied biweekly during season, including 20 July and 4 August at 0.5
lb N per thousand square feet.

Nitrogen concentration (% total N)

3 August 15 August

Species Granular Foliar Granular Foliar

Creeping bentgrass
Supina bluegrass
Kentucky bluegrass

LSD (0.05)

5.4
4.9
5.2

5.3
4.4
4.8

5.3
4.8
5.2

5.2
4.4
4.7

0.2 0.2

9

8

7

LSD05=O.5 LSD05=0.4ns

4

3

2

June July August September

Figure 1. Turf quality of supina bluegrass depends on type of urea and time of year, Verona, WI,
2000.

bluegrass. Granular fertilization
significantly increased the N con-
tent in leaves of both supina blue-
grass and Kentucky bluegrass
while N content in clippings of
creeping bentgrass was not
affected by N type (Table 2).
Nitrogen content did not seem to
correlate with chlorophyll concen-
tration, however, as foliar N
resulted in significantly (p = 0.05)
greater chlorophyll amounts for
all species compared to granular N
treatments (approximately 26
versus 23 to 24 micrograms of
chlorophyll per gram of fresh leaf
tissue).

Root masses among the three
species were not statistically dif-
ferent in 2000. Root masses in the
top 2 inches of turf average 0.635
g for creeping bentgrass, 0.844 for
supina bluegrass, and 0.938 g for
Kentucky bluegrass. In 2001
Kentucky bluegrass had signifi-
cantly more root mass (0.488 g)
than either supina bluegrass
(0.215 g) or creeping bentgrass
(0.162 g).
DISCUSSION

The data indicating a differen-
tial response to N carrier on turf in
shaded conditions is important
because it has not previously been
reported. The information is espe-
cially important because it allows
us to solve another "piece of the
puzzle" in the development of
management programs for shaded
turf areas. Although the turf in the
study was maintained as a "tee
box" turf, the fertility treatments
should have similar effects at both
lower and higher mowing heights
(although to be sure these vari-
ables should also be investigated).
The fact there were no interac-
tions between PGR and N type is
also important as this also had not
previously been reported for
shaded conditions (or full sun for
that matter).

We are currently examining the
reasons for the differential species
response to nitrogen carriers.

THE GRASS ROOTS MAY/JUNE 2002
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Kentucky bluegrass, despite its
poor turf quality, had substantially
greater root mass than either
creeping bentgrass or supina blue-
grass, while supina bluegrass had
greater root mass than creeping
bentgrass. Although data were not
collected in the fall during estab-
lishment, it appears Kentucky
bluegrass lost its root system at a
slower rate than supina bluegrass
or creeping bentgrass. Beard
(1973) indicated Kentucky blue-
grass has a perennial root system
while creeping bentgrass has an
annual root system. The slower
root turnover (i.e., greater mass)
of bluegrass may have allowed it to
absorb more N from granular urea
compared to the smaller root mass
of creeping bentgrass. Kussow
(2001) reported that much of the
urea applied to turf foliage in
liquid form may be lost due to
volatilization or trapped in the
plant cuticle. In some cases only
40% of the N may actually be
absorbed into the plant. The fine
leaf texture of creeping bentgrass
may have resulted in more effi-
cient capture and absorption of
foliar N compared to the coarser-
textured Kentucky bluegrass.
Since leaf N content in creeping
bentgrass was not affected by N
type, however, it is likely there
were other factors affecting the N
response.

CONCLUSION
The best turf for shaded tees

can be obtained using supina blue-
grass and fertilizing it with gran-
ular urea in the spring and early
summer, switching to foliar appli-
cations of urea in August. If
creeping bentgrass is used, it
should be fertilized primarily or
only with liquid urea applications
directed at the foliage. Kentucky
bluegrass should generally not be
used for tees subject to 80% or
more shade.
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WISCONSIN SOilS REPORT

Nitrogen and Phosphorus
Losses from Turf
By Dr. Wayne R. KU550W, Department of Soil Science, University of Wisconsin-Madison

Introduction
A six year study was conducted at the university's

O.J. Noer Turfgrass Research and Education Facility
to determine the quantities of nitrogen (N) and phos-
phorus (P) lost from Kentucky bluegrass established
on disturbed soil. The basic soil disturbance condi-
tions simulated were subsoil compaction and topsoil
layering over the subsoil. These conditions are
common in landscaped urban areas and on golf
courses. Two remedial actions were tested. One was
chisel plowing of the compacted subsoil. The other
was tilling of half the topsoil into the subsoil to disrupt
the topsoil-subsoil interface.
Methods

The study was established on an 800-foot long slope
from which the topsoil in the study area was stripped
off, the remaining soil graded with a bulldozer to pro-
vide a nearly uniform slope of 6% and the subsoil com-
pacted in selected areas with a vibrating roller before

replacing the silt loam topsoil. The area was then
seeded to a 4-way blend of Kentucky bluegrass culti-
vars. Once grown in, plots measuring 32 x 8 feet were
bounded with plastic lawn edging and runoff water
and leachate collection devices installed. The number
of runoff plots totaled 18, which were grouped into 3
side-by-side blocks. Volume of runoff water was mea-
sured throughout the six years and subsamples ana-
lyzed for nitrate + ammoniacal N and water soluble
orthophosphate. At no time did the runoff water con-
tain measurable amounts of soil sediment. Percolate
was collected from April to December each year, the
volume measured and subsamples analyzed for
nitrate- N after determining that less than 1 % of the N
was in the form of ammonium.

The turf was maintained according to university
recommendations. Four pounds of N/l,OOO ft2 were
applied each year in 1.0 lb increments during the
periods of May 1 to 15, July 1 to 15, September 1 to 15,
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