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while minimizing leaching, runoff,
and other losses such as volatiliza-
tfion and denitrification. To
achieve this goal, you
should understand
“how N behaves in
the environment
and know the con-
ditions which in-

- fluence its fate.
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" Although soil tests

provide guidelines
for how much phos-
phorus, potassium, and
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Leaching

lime ~“your “landscape
plantings need, they do not

- Nitrogen (N) is an essential element
for all living things and the mineral
element needed in the largest
amotunts by turf and ornamental

- plants. Although N is abundant in
the air (about:80%) it is in limited
supply in soils and only available to
‘plants after it has been converted to
nitrate (NO;) or ammonium (NH,*)
by microorganisms or industrial pro-

. cesses, . In-most cases, N fertilizer

- must be applied regularly to main-

tain high - quality landscape

- plantings.

Although N fertilizer is required for
healthy landscape plants, it can also
contaminate ground and surfacewa-
“ters through leaching and runoff.
Excessive N concentrationsindrink-
ing waterareahealth rlsk Nitrogen
movementinto water canalso accel— :
‘erate degradation of lakes and estu-
aries through a process called
- -eutrophication. Eutrophication re-
" fers to the addition of nutrients to
surface waters, resulting in dense
aquatic plant growth, deplenon of
‘oxygen, and-in advanced stages -
fish kills. .

_ The goayl of your N fertility program
- should be to opnrruze plant uptake

2 Ibs N/1000 ft*/yr.
apply 1 or 2 lbs of N/1000 ft*to a -
I(entucky bluegrass turf, it will be-.

give reliable information on N
requirements. The amountof N you

should apply depends on the spe-

cies you are attempting to maintain
The goal of your N fertility
program should be to opti-
mize plant upiakc while
minimizing losses.

(and in some cases - the cultivar), the

soil conditions at the site, level of

management, and how the site is
used.

Turfgrass and ornamental species
differ in the amount of N required
for optimum performance. Among
the cool-season turfgrasses, Ken-
tucky bluegl ass_and. perennial
ryegrasstypically require 3-41bs N/
1000 ft*/ yr, whereas the fine fescues
and tall fescue respond best to about
If you only

come yellow, thin, and susceptlble
to pest damage at sometime during
the growing season. On the other

hand, if you give a fine fescue turf -

theamount of N that Kentucky blue-

grass needs (3-4 Ibs N/1000 ft*/yr),

you will over stimulate it and make

it susceptiblé todrought, heatstress,
and some diseases.

Nitrogen fertilizer requirements of
landscape plantsalso depend onsoil
quality. “Plants growing in soils
where much of the topsoil has been
removed or in sandy soils, usually
requiremore N fertilizer than plants
growing in good quality topsoils.
This is because poor soil has a low

‘amount of organic-N and sandy soils

often let N leach more easily. You

- can improve poor soils by adding

organic amendments, such as good
quality compost, which improves
soil structure, adds nutrients, and
improvesnutrientretention, thusre- -
ducing N fertilizer needs.

Management practices, such as
mowing and irrigation, can signifi-

cantly influence the amount of fer-

tilizer Nneeded by landscape plants.
By returning grass clippings toyour =

Jawn you can reduce N fertilizer
" needsbyup toone third. Lawns that
“are frequently irrigated during the
“summer months use more N than

non-irrigated, semi-dormant turf.

How the site is used will also dictate
how much N is needed for optimum
plant performance. Athletic fields

~and other high traffic areas need

more N than low traffic areas in
order to recover from wear. On the
other hand, wildflowers should re-
ceive little or no N fertilizer because
they will out-compete many weeds
when N fertilizer is scarce.
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When N is applied to the landscape
there is a possibility that some of it
may runoff into surface water. Run-
off is the portion of water that runs
over the surface down slope. The
rate of runoff is determined by the
amount and- rate of precipitation,
slope, infiltration capacity of soil,
Vegetaﬁon cover, and cultural
practices. '
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Runoff is likely to occur following
sudden, heavy rainstorms on soils
with poorinfiltration characteristics
and that have little or no vegetation.
The most significant runoff threat,
however, is from impervious sur-
faces such as sidewalks, driveways,
roads, and frozen soils. Runoff from
impervious surfaces can be carried
into storm sewers and find its way
into surface or ground water.

Research conducted at Penn State
has shown that where a dense, well
established turf exists, the amount
of N removed from the site via run-
off is very low - provided the soil
allows good infiltration. The dense
cover of leaves, stems, and thatch of
turf slows the rate of surface flow,
allowing water and nutrients to'in-
filtrate into the soil.

Leaching

Leaching occurs when irrigation or
rainfall carries N, primarily in the
nitrate (NO,) form, downward
through the soil profile. If NO;
‘moves past the plant roots, there is
little to stop its downward move-
ment and it can end up in ground
water.

The amount of N leached from a
landscape site depends on the soil
type; the amount of precipitation;
and the N source, rate, and timing of
application. The greatest potential
for leaching is when you apply
quickly-available N at a high rate,
on a sandy soil, during wet weather
orexcessiveirrigation. Leaching can
be reduced by using slow-release N
fertilizer on high sand content soils
or by using several low rate applica-
tions of quickly available N fertil-
izer. Limiting N applications when
plants are not actively growing
and/or during extremely wet pe-
riods of the year can also reduce
leaching. Since leaching of N can
occur even in loam soils, be sure /|
to follow good fertility and irri-
gation practices at all times.

Atmospheric losses

Atmospheric losses of N fertilizer
can occur due to volatilization and
denitrification. Although these
losses are not a health or pollution
hazard, they can reduce the effi-

‘ciency of N fertilizer applications,

resulting in greater costs and re-
duced quality of landscape plants.
Volatilization occurs when N is con-
verted to ammonia gas (NH,). Itis
more likely to occur following sur-
face applications of urea or ammo-
nium-containing fertilizers. Losses
are favored by high soil pH, high
temperatures, sandy soils, and
thatch. Watering-in applications of
ureaand ammonium-containing fer-
tilizers will reduce volatilization in
turfgrass stands.

Denitrification occurs in saturated

soils when anaerobic
-

bacteria (bacteria that survive in the
absence of oxygen from air) convert

NO, to N,, a gaseous form of N

which  escapes  into the
atmosphere.Turf that survives in
poorly-drained soils often turns yel-.
low in wet weather due to denitrifi-
cation. Improved drainage at these
sites will reduce N, losses.

Summary

The goal of your N fertility program
should be to optimize plant uptake
while minimizing losses. Be sure to
apply the right amount of N at the
proper time of year for the plant
species youaremanaging. Also, con-
sider thesoil type, management, and
use of the site before designing your
program. Never let fertilizer remain
onsidewalks, roadways, frozensoil,
or other impervious surfaces, and
try to water-in your fertilizer appli-




