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COST ANALYSIS OF NITROGEN FERTILIZATION
OF BENTGRASS

By Patrick Keifer

Data collected in 1987 from research
plots maintained at the Maple Bluff
Country Club provide the agronomic
basis for this cost analysis. In this ex-
periment, 4 nitrogen fertilizers, each at
three N rates, are being applied to
Penncross creeping bentgrass estab-
lished in 1986 on a well drained silt
loam soil.
Weekly color ratings of the research

plots were averaged for the 1987 sea-
son and plotted against the N rate of
each fertilizer. From these relation-
ships, the N rate of each fertilizer re-
quired to achieve a preselected aver-
age annual color rating was derived.
For the purposes of this cost analy-

sis, fertilizer rates were selected that
provided a season average color rat-
ing of 7.5.A color rating of 7.5 is 0.5 unit
above what many turf managers con-
sider to be the minimally acceptable
color for bentgrass and is associated
with turf with good density, low tenden-
cy for weed infestation and rapid recov-
ery from physical or disease damage.
The fertilizers being compared in

this cost analysis, their modes of ap-
plication and the N rates associated
with season average color ratings of 75
are shown in Table 1. In actual practice
the urea and fine grade Milorganite
were applied only in the dry form. Both
may be applied as solution or a sus-
pension. Thus, there is interest in com-
paring the costs of sprayer versus
spreader application of these two ma-
terials. This has been done here with
the assumption that turfgrass color re-
sponses to urea and fine grade Miler-
ganite over an entire season do not dif-
fer significantly whether they are ap-
plied dry or as a solution or suspen-
sion.
Application costs of the various ni-

trogen fertilizers were derived from:
1. Actual dealer quotes for the fertil-
izers and application equipment
required.

2. Discussion with Madison area golf
course superintendents regarding
equipment lifetimes, hours used
per season, hours required to ap-
ply dry and liquid fertilizers on put-
ting greens and tees and hourly la-
bor costs.

From all this information, annual costs
of applying each fertilizer were com-
puted.
As shown in Table 2, annual costs of

maintaining the bentgrass at a season
average color rating of 7.5 ranged from
$4.17 to $51.45 per 1000 sq. ft. The in-
ordinately high cost for fine grade Mil-
organite applied as a suspension is
largely the result of the necessity of us-
ing a wetting agent. Aqua Gro has
proven to be more effective in this re-
gard than several other commercial
wetting agents and was used in this
cost analysis. Even at the low rate of
8 oz. per 100 gal. water, Aqua Gro ac-
counts for 50 percent of the annual ap-
plication cost of fine grade Milorganite
as a suspension.
When cost is a concern in selecting

or modifying a nitrogen fertilization pro-
gram for turfgrass, total cost is but one
factor that should be considered. The
various components of the total cost
also require attention. A good case to
consider is that of urea. As shown in
Table 2, material is a relatively small

portion of total application cost for
urea. Therefore, a change in rate of ap-
plication has little influence on total
cost. Just the opposite would be true
if the rate of application of IBDU used
here (1.8 Ib N) was found to be inade-
quate and was increased to 3 to 4 Ib
N per season.
Equipment and labor costs for spray

application of nitrogen fertilizers were
found to be considerably greater than
for application of dry fertilizers (Table
2). At least in the case of urea, these
costs are erroneous if, as is so often
done, pesticides are added to the spray
tank. Under this circumstance, a sig-
nificant portion of the equipment and
labor costs needs to be allocated to
pesticide rather than fertilizer applica-
tion cost.
Because the basis for this cost anal-

ysis is a single year of field research,
the results need to be interpreted cau-
tiously. However, they do convey a gen-
eral sense of the relative costs of dif-
ferent approaches for fertilizing bent-
grass.

Table 1. Nitrogen fertilizers considered and their model and rate of applica-
tion for a season average color rating of 7.5.

Fertilizer
Application Rate
Nitrogen MaterialMode of Application

a) Dry, bi-weekly, hand
operated drop spreader

b) Suspension, bi-weekly,
tractor drawn 300-gal.
sprayer with hand boom

Fine grade
Milorganite

Ib/1,000 ft2

7.2 120

7.2 120

Regular grade
Milorganite

Dry, monthly, hand operated
rotary spreader

4.0

Dry, bi-monthly, hand
operated rotary spreader

a) Dry, bi-weekly, hand
operated rotary spreader

ISDU

Urea

1.8 5.8

4.5 10

I
b) Solution, bi-weekly, tractor
drawn 3OO-gal. sprayer
with hand boom.

104.5

24



Table 2. Component and total costs for annual applications of different
fertilizers on bentgrass.

Form Component Costs Total
Fertilizer Applied Material Equipment Labor Cost

-----···-----------~--costl1000 ft2•••••.• ___________•____

Fine grade a) Dry $12.24 $0.52 $2.66 $15.42
Milorganite

b) Suspension $39.241 $3.66 $8.55 $51.45

Regular
grade Dry $ 6.81 $0.52 $1.33 $ 8.66
Milorganite

ISDU Dry $ 3.59 $0.52 $0.89 $ 5.00

Urea a) Dry $ 0.99 $0.52 $2.66 $ 4.17

b) SOlution $ 0.99 $3.66 $8.55 $13.20
l/Milorganite = $12.24; Suspending agent (allapulgite clay) = $1.05; Wetting agent

(Aqua Gro) = $25.95.
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THE GENTLE GIANTS
TheXT·300
This is a reliable

three-wheel
electric answer
for a wide vnri-
etv ofjcbs where

maneuverability
is critical. It provides
a payload capability
of up to 1000 pounds in its
roomy 5.7-cubic foot, diamond-
plated load bed.

IE.zlicl
I TURF VEHICLES I

For Further Information

Call 1-800-654-3794
E·Z-GO Chicago land
24404 N. Hwy. 12

Lake Zurich, IL 60047

Here are E-Z-GO's
hard workers in
three-or four-wheel.
gas or electric models.
With durable,
diamond-plated steel
Polane-coated panels
and load beds, including
options such as sprayers, aerators,
spreaders, top dressers, and more.
Each one tough but easy on turf
The GXT.1500
Here's the heavv-durv workhorse in the line. Powered by an 18
H.P. engine for payloads of up to 1500 pounds. For golf course
or public grounds, its large load bed has sides and tailgate.
Options include a hydraulic dump, PTO, and range changer.
The GXT-1500 adapts to many accessories: sprayers, spreaders,
top dressers, and aerators to handle any job.
TheGXT·800
Reliable.economical, this mid-size hauler more than pulls its

own weight-It has a two-cycle.
244cc engine with rack and

pinion steering, heavy-
duty springs, and

hydraulic shocks, plus
a whopping IQOO-

pound load capac-
ity Options and
accessories such as

cabs, bed covers
and loading ramps

make it an ideal all-around
utility vehicle.
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