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That Elusive Nitrogen

By Wayne Kussow, Department of Soil Science,
University of Wisconsin-Madison

So you tried a new fertilizer
this spring and the results were
disappointing or the fertilizer
you've used for years didn't per-
form as well as in the past. Is it
time to change fertilizers?
Probably not. This was the
Spring of the "elusive” nitrogen.

What happens to fertilizer N
once it is applied to turf is very
much weather dependent. At
the Noer Facility we had rain on
11 days each in April and May
and began June with additional
excess rainfall. This was great
for the grass and the irrigation
system was idle. But this did not
bode well for the fertilizer N
applied.

There are two principle ways
that fertilizer N can be lost from
turf and never become available
to the grass plants. One mode of
loss, wvolatilization, is most
prevalent when urea is applied.
But you say you didn't apply
urea? Better check the fertilizer
label once again. Even IBDU
and methylene urea fertilizers
contain some urea and many
slow-release N fertilizers have
urea added to provide a guick
green-up.

Yolatilization of fertilizer N
results from the chemical reac-
tions that happen within a day or
two after the fertilizer is applied.
These reactions cause the pH at
the site of fertilizer application
to increase. Should the pH
exceed 7.3, the ammoniacal N is
converted to gaseous ammonia
that is lost to the atmosphere,

sometimes burning the turf in
the process.

Volatilization loss of N can be
substantial - as much as 1/2 of
the N applied. Many factors
influence the actual amount
of N lost. Included among
these are the rate of urea-N
applied, soil surface wetness,
soil surface pH and air tempera-
ture. Volatilization loss of N can
be reduced to 5% or less if the
fertilizer is watered in immedi-
ately after application. All it
takes to dissolve urea and move
it into the soil is 0.2 to 0.4 inches
of water. That was a problem
this Spring with all the rain. Soils
were already wet when the fer-
tilizer was applied and so it didn't
get watered in. Instead, the fer-
tilizer remained on a wet soil
surface, setting up conditions
for abnormally high volatilization
losses. The solution is to use
slow-release N fertilizers. In a
study we recently completed, N
volatilization loss was reduced
by 40% or more by applying
coated urea or methylene urea
rather than urea when the
potential for N volatilization loss
was very high.

As already pointed out, soil
surface pH is also a factor in
volatilization loss of N. Turfgrass
growing on soil with pH values
above 7.0 is a prime environ-
ment for volatilization loss of N
when urea-based fertilizers are
applied. Even worse are acid
soils that have recently been
limed. The pH around the lime
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particles is around 8.3, which
promotes extensive volatiliza-
tion loss of N. On one of the
hentgrass fairway trials con-
ducted a few years ago at the
Noer facility where the soil pH
was 5.8 and lime was applied
annually, recoveries of N in the
clippings indicated that about
50% of the urea-N was
volatilized each year over a 3-
year period.

The rains this Spring set us
up for a second mode of fertiliz-
er N loss, that of denitrification.
Denitrification results when
soils contain excessive mois-
ture, Under this condition, soil
microorganisms run out of oxy-
gen and are forced to use
nitrate-nitrogen instead as an
electron acceptor. When this
happens, the nitrate-nitrogen is
converted to gaseous forms of
M that then cannot be utilized by
the turfgrass and escape into
the atmosphere. Researchers
are finally getting a clear idea of
how much denitrification can
occur in turf, Data from the
University of lllinois indicate
that losses of 3 to 25% of the N
applied are far more common
than previously thought.

A common assumption is that
extensive denitrification loss of
N happens only when soils are
excessively wet for several
days. We've found otherwise in
our research. We wet a soil to
125% of its field capacity for just
two days and then estimated
how much fertilizer N was deni-







