An a-Perm-o-Green employee uses a hand-held nozzle to spray a home lawn in Austin, Texas.

A GUIDETO
LAWN/LANDSCAPE
FERTILIZATION

Fertilizers have a definite impact on root growth, carbohydrate reserves and
stress tolerance. The dedicated turf manager closely monitors his fertilizer
application timing, rate and method.

By Richard Rathgens, The Davey Company

ince the early 1970s, care of
many residential and commer-
cial lawns has shifted from the

homeowner or property manager to
the professional turfgrass specialist.
This change in responsibility is evi-
denced by the tremendous growth of
lawn care and landscape maintenance
companies.

There are many benefits of profes-
sional lawn care for the homeowner
and property manager. Using the ex-
pertise of a professional can optimize
the potential beauty of a lawn. Many
homeowners and property managers
have realized a significant cost sav-
ings by contacting to have a lawn
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maintained as compared to purchas-
ing the equipment and products
themselves. Another benefit is a time
savings which can be used for leisure
activities by the homeowner or for
other maintenance tasks by the prop-
erty manager.

Traditionally, turfgrass managers
have applied fertilizer during spring
and fall using color and the amount of
leaf growth as a guide to the rate and
frequency of application. Although
promoting good color and stimulating
shoot growth are important objec-
tives, often overlooked are nutrient
influences on root growth, carbohy-
drate reserves and the plant’s ability

to tolerate disease and environmental
stress. An understanding of the im-
pact of fertilizer applications on these
factors can refine a fertilization pro-
gram resulting in a balance between
the best in visual quality and a
healthy turfgrass plant.

Timing
An important objective in the timing
of fertilizer applications should be to
promote root development and build
carbohydrate reserves. The response
of warm-season and cool-season
turfgrasses differ in this respect.

The predominant cool-season
turfgrasses (bluegrass, ryegrass and



fescue)initiate and develop their root
systems in the early spring and fall.
For this reason, fall applications of ni-
trogen are important to increase root
growth. Favorable environmental
conditions exist in the fall for rhizome
and tiller development. Fertilization
at this time will also improve turf den-
sity.

In addition to regular fall fertiliza-
tion (Sept. to early Oct.), late fall or
late season fertilization is being in-
cluded in most maintenance pro-
grams. Late fall fertilization is applied
when shoot growth slows or approxi-
mately at the time of the last regular
mowing of the season. Nitrogen ap-
plied at this time greatly enhances the
photosynthetic production of car-
bohydrates. These carbohydrates are
not only used for fall root growth, but
are also stored for use the following
growing season, providing earlier
spring green-up and an energy source
for turfgrasses to recuperate from en-
vironmental and mechanical stress.

Another advantage of late fall fer-
tilization is that it reduces the need
for high amounts of spring-applied ni-
trogen. Excessive spring fertilization
can actually reduce carbohydrate re-
serves and root development by stim-
ulating rapid shoot growth. This is
because growing shoots take priority
over roots for carbohydrate use. Both
spring and summer fertilization
should be used to maintain the color
and density produced with fall fertil-
ization the previous year. Fertiliza-
lion at these times should not produce
succulent plant tissue which can in-
crease the severity of turfgrass disease
and reduce the plant’s ability to with-
stand heat, drought, mowing or wear
stresses. Applications of potassium
will greatly contribute to the hard-
iness of the plant and help to “tem-
per” the stimulating effects of nitro-
gen.

In contrast, most root growth in the
warm season grasses, (bermudagrass,
zoysiagrass, St. Augustinegrass) oc-
curs during the spring and summer.
Fertilization during these periods will
stimulate root growth. However, only
moderate amounts of fertilizer should
be applied in early spring in areas
where warm season grasses experi-
ence winter dormancy. Bermudagrass
and St. Augustinegrass are subject to
spring root dieback following spring
green-up. Heavy fertilization during
early spring may result in an addi-
tional stress during this critical sur-
vival period.

Like cool season turfgrasses, warm
season turfgrasses accumulate car-
bohydrate reserves in the fall when
shoot growth activity slows. Care
must be taken with the timing of fall

Charlie McGinty of McGinty & Sons watches a boom spray fertilizer
application to a large commercial landscape.

fertilization since late application
may decrease low temperature hard-
iness. Maintaining adequate potas-
sium levels in fall will increase the
tolerance of warm season grasses to
low temperatures.

As with cool season turfgrasses, in-
discriminate use of nitrogen fertiliza-
tion in the summer can increase
injury of warm season grass subjected
to disease or environmental stress. As
mentioned previously, maintaining
adequate soil potassium levels will
help warm season turfgrasses in their
tolerance of heat, cold, mowing and
wear stresses, and reduce their sus-
ceptibility to the numerous turfgrass
diseases.

Rate

The annual nitrogen requirement
(Ibs. per 1,000 sq. ft.) for turfgrass is
determined by considering the length
of growing season, level of quality de-
sired, and the species and cultivars
present.

The length of growing season or
number of days (months) between the
last killing frost in the spring and the
first in the fall varies greatly. Along
the Gulf of Mexico and in certain
areas of Arizona and California, the
average growing season is more than
eight months. In contrast, northern
portions of Maine and Minnesota
have as little as three-and-a-half
months of growing season. Obviously,
the longer the length of growing sea-
son, the greater the amount of nitro-
gen needed to maintain turfgrass
quality.

Residential and commercial lawns
can range from a weed-free turf of ac-
ceptable color and density to a season-

long turf of premium appearance. For
this reason, the rate of fertilization
can be tailored to meet the expecta-
tions of the homeowner or property
manager.

A common practice on large com-
mercial lawns is to survey the prop-
erty and classify portions of lawns
into high versus low maintenance
areas. Those designated high mainte-
nance or having the most visibility
receive higher rates of fertilization.

Turfgrass species and cultivars
within a species can vary in amount
of nitrogen required to maximize
quality. Within the cool season
grasses, sheeps, hard and red fescues
require a low level of fertility, Ken-
tucky bluegrass a medium level of
fertility.

Cultural practices such as irriga-
tion and clipping removal may re-
quire the use of higher annual
nitrogen rates to maintain the de-
sired turfgrass quality. Supplemental
watering will increase the rate at
which nitrogen is leached from the
root zone. Losses of nitrogen are sub-
stantial, particularly when quick-re-
lease sources are applied to sandier
soils.

Collection of clippings following
mowing has been estimated to re-
move approximately 20 percent of the
nitrogen applied to turfgrass. Should
clippings be routinely removed from
turf, additional nitrogen should be
factored into the yearly total.

Phosphorus and potassium have
been routinely applied with nitrogen,
using fertilizer with ratios such as
3:1:2, 5:1:2 or 4:1:1. These ratios are
based on the relative amounts of ni-
trogen, phosphorus and potassium
found in turfgrass clippings but do not
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take into consideration the inherent
levels found in the soil. Rather than
applying phosphorus and potassium
each time nitrogen is applied, their
use should be based on a soil test. The
importance of determining inherent
soil levels is exemplified when con-
sidering phosphorus application.
Since many turfgrass soils contain
high levels of phosphorus, little if any
response is obtained when phospho-
rus is applied to established turf.

Two factors to be considered in
making individual nitrogen applica-
tions are the nitrogen source and the
time of year.

Applications using quick-release
sources of nitlrogen are commonly
limited to no more than 1 Ib. of nitro-
gen per 1,000 sq. ft. Lower rates of
quick-release nitrogen sources will
also minimize the potential of fertil-
izer burn.

In contrast, applications of nitro-
gen using controlled-release sources
are generally made at rates from 1to 3
Ibs. of nitrogen per 1,000 sq. ft. The
longer residual of controlled-release
nitrogen sources reduces the need for
more frequent applications required
when using quick-release sources.

Method

Fertilizers can be applied in either dry
or liquid forms. Research has shown
that turf response is equal regardless
of the form when considering a source
of nitrogen such as urea. The choice of
application method, then, may be de-
cided on the turf manager's percep-
tion of productivity and personal
preference.

Two types of spreaders are used to
apply granular fertilizers—the grav-
ity and the centrifugal. The gravity
spreader applies a defined swath of
fertilizer which can avoid waste in
confined turf areas. But the cen-
trifugal (or broadcast) spreader is
commonly used by commercial turf
managers because it applies a wider
swath and can treat large areas more
quickly.

Liquid fertilizer is either sol-
ubilized or suspended in water and
sprayed on the turf. The amount of
water used normally varies from 1to 5
gal. per 1,000 sq. ft. Equipment can be
broadly classified into either low-pres-
sure spray booms or high-pressure
(hydraulic) sprayers. Both types of
sprayers feature a tank for holding the
fertilizer and water, pump to build
pressure to force the liquid from the
tank to the nozzle, pressure regulator
to keep the the pressure at the level
desired, strainers or screens to keep
solids from clogging the pump or
nozzle, and nozzle(s)which deliver the
spray to the turf in a particular pattern.
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Low-pressure spray booms are op-
erated at pressures in the range of 15 to
60 Ibs. persq. in. (psi)and deliver 1 gal.
or less per 1,000 sq. ft. of spray. Low-
pressure spray booms are designed to
be driven over large areas, delivering
the spray from a series of nozzles in
distinct swaths. This type of sprayer is
frequently used to treat commercial
properties greater than one acre in
size.

High-pressure sprayers can create
spray pressure of several hundred
pounds or more and use a hose and
hand-held nozzle for directed appli-
cations of the spray.

Pesticide combinations
Use of fertilizer/pesticide combina-
tions has become an accepted practice
among mos!t turfgrass managers
whether applying fertilizers in a dry
or liquid form. This technique can re-
sult in both time and labor savings.
Fertilizer/pesticide combinations
can include herbicides, insecticides
and fungicides, along with fertilizer.
To optimize results, the label of dry
fertilizer/broadleaf combinations
will frequently recommend making
the application following rain or irri-
gation or when a dew is present. This
improves the adherence of the her-
bicide to the leaf surface of weeds and
allows the herbicide to be dissolved,

which maximizes absorption.

Two important factors which can
reduce the effectiveness of liquid-ap-
plied fertilizer-pesticide combina-
tions are incompatibilities and
alkaline hydrolysis. In addition to
checking the pesticide(s) label, a wise
precaution before tank-mixing is to
conduct a jar test for compatibility.
Incompatibilities can lead to an unsta-
ble mixture and/or a chemical reac-
tion between two or more tank-mix
components. These can result in one
of more of the following: failure of the
equipment to apply the tank mix, poor
pest control or turf response, and phy-
totoxicity.

Alkaline hydrolysis is the degrada-
tion of a pesticide due to mixing the
pesticide in water with pH higher
than 7.0. Some common pesticides
subject to aklaline hydrolysis are
organophosphate insecticides
(Dursban, diazinon, Dylox), her-
bicides (bensulide), carbamate insec-
ticides (Sevin) and certain systemic
fungicides such as benomyl.

Todetermine whetheralkaline hy-
drolysis will affect the pesticide appli-
cation, have the water's pH tested
with a pH meter or litmus paper.
Should the water prove to be alkaline,
check with the pesticide manufac-
turer(s) for their suggestions on pH
correction. WT&T



