WE NEVER STOP PUSHING FOR PERFECTION

More people find more reasons to get behind
Ransomes Bobcat than any other mid-size mowers. Because we never stop
getting great ideas for improving them. Like our new ultra-durable,
double-wide belt for truly uninterrupted mowing. Or our exclusive quick-lock
caster clips for dependable wheel security. For landscaping and grounds-
keeping, remember; no one puts more new features on a wider selection
of commercial mowers (32” to 54” cutting widths) than Ransomes.
The best selling mid-size mowers in the world.

To see more great ideas, get started at your Ransomes distributor. Or call
Ransomes, Inc., One Bob Cat Lane, Johnson Creek, WI 53038, (414) 699-2000.

WHERE GREAT IDEAS START
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Orchids can be planted in tree crevices to help create lush landscapes.

doa little bit of everythingin the plant
and landscape realm for the 40-plus
homes under contract. Susan says the
business expanded in 1987 from pri-
marily installation/maintenance to
about 50 percent design/build, 50
percent maintenance and installation.
“We're finding that people are want-
ing a one-stop shop,” she says. “It
makes life a lot easier for them.”
Much of the design /build includes
nightscaping. Lighting is a popular

Turf is a scarce
commodity on the
island. Those who can
afford to own property
have very little turf.

landscape addition on the island,
since people spend most of their time
outside around their pools.

A different terrain

Working the Hawaiian landscape
takes skill. “There’s one inch of rain-
fall every block up to about two miles
toward the mountains from Waikiki
beach. It’s dramatic going from desert
to mountains,” Mulkern says. “There
are a lot of soil types, like sandy soils
along the coastline. There’s very alka-

line to very acidic, such as volcanic
ash.”

Turf is a scarce commodity on the
island. Those who can afford to own
property have very little turf.

Bermudagrass and zoysiagrass are
the common home lawn turfs, while
St. Augustinegrass grows in low-

maintenance areas.

Sprigs from the mainland must be
quarantined for up to two years, since
turf carries the same viruses as sugar
cane. Then, it's expensive to install, a
flat (1.39 square feet) of zoysiagrass
sells for $6 to $7; centipedegrass is $4
to $5; and Bermudagrass is about
$3.25 a flat.

Mulkern uses mostly walk-behind
equipment because of the small area
of most lawns and narrow gates lead-
ing to yards. The rotaries include
Lawn Boy, Snapper and Sensation.
Reel mowers, which he uses on
hybrid Bermudagrass lawns, are Pro
Master and Trimmer.

The best tool, he says, is his Ryan
verticutter. “Verticutting pulls out
stems, rhizomes and stolens,”
Mulkern explains. It's especially im-
portant in zoysia lawns which de-
velop thatch quickly. The process
includes thinning the lawn, then
aerating. Next, the crew top dresses
with a light coat of sand or soil, de-
pending on the site. “For clay soils we
use a heavier soil so you don’t get that
ice cream sandwich effect,” Mulkern
says. Within two weeks, at any time
during the year, the lawn begins to fill
in.

But Mulkern found out through
one lawn renovation that it’s impor-
tant to have good communication
with customers. One of Mulkern'’s cli-
ents is a wealthy real estate investor
who's home overlooks the ocean and
who's spotless garage holds Andy
Warhol prints. The man decided to
throw an important party just days

Susan and Kevin Mulkern: landscaping paradise.
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Genetic excellence yields top performance.

PERENNIAL RYEGRASS

*PVP 8400141
The researchers have done their job. The twrf trial results
are in. Omega Il is number one. It received the highest
quality rating in the 1984-85 National Overseeding Test
directed by the USDA. Omega Il was tested in ten different
locations and won out over 53 other ryegrasses! And
that's not all. Omega Il has also been rated number one
for cool season turf use in residential lawns, sports turf,
tees and fairways. Because of its broad genetic heritage
Omega Il performs over widely varying conditions of
light, temperature, moisture, soil types and maintenance.
Its insect and disease resistance is outstanding!

For information and the distributor nearest you contact:  Garfield Williamson, Inc.

Fairfield, NJ 07006
Circle No. 118 on Reader Inquiry Card 201-882-7755



To get a competitive edge in the market, Mulkern's employees will go all-out
to maintain ocean-front homes.

after Mulkern’s crew had heavily ren-
ovated the lawn.

‘““We used dye..green dye,"’
Mulkern reminisces. “He had tables
set up on the lawn, and even received
compliments on his lawn.”

Almost all landscapes are irrigated
in Hawaii. Mulkern recommends his
clients use automatic Rain Bird sys-
tems. “I haven’t had a lot of success
giving homeowners irrigation sched-

ules,” he says.

Since turf is scarce, much of the
landscape maintenance is done on
plant material, like flowering jac-
obinia, plumeria trees or the state
flower, hibiscus. In fact, Mulkern de-
signed his own version of the hibiscus
for his company logo.

“Most people want a lush tropical
look,"” Mulkern says.To add flowers to
trees, Mulkern'’s crew will plant or-
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chads in tree crevices. “Trees bloom
throughout the year based on how
much water you give them,” he says. |
don’t really notice a difference in
seasons.”

Uniformity
Despite the naturalness of the
Hawaiian “tropical look,” competi-
tion on the island is intense. “In the
old days, I used to tell people it’s a
great business to get into, but there’s
too many now,” he says.

One thing some of his competitors
don’t do is to require uniforms. “We

Each employee has 11
sets of shirts and pants.
Each week they turn in
five sets to be cleaned
by the uniform supplier.

do a lot of work inside people’s houses
and it's awkward not to have people
easily indentifiable,” he explains.
“It’s also convenient for them to have
uniforms.”

Each employee has 11 sets of shirts
and pants. Each week they turnin five
sets to be cleaned by the uniform sup-
plier. The supplier also does altera-
tions. That way Mulkern guarantees
his employees show up in clean
uniforms.

Another competitive aspect to the
job is getting the projects. “Bids on a
project can vary 40 to 50 percent,”
Mulkern says. “The most frustrating
part of dealing with customers is that
they don't understand what you're
selling or what they need. Our higher
price reflects that they're getting per-
sonal service.”

Hawaii businesses also face laws
which don’t govern other states and
which run up the cost of doing busi-
ness. For example, it's mandatory for
employers to carry medical insurance
for employees. Companies are able to
deduct 50 percent of the cost. The
Mulkerns provide 95 percent of the
cost of insurance. Employees contrib-
ute $5 monthly toward the medical
plan.

Business insurance is getting bet-
ter. “Three years ago it was 17 per-
cent,” Mulkern says. “Now it's down
to eight percent.”

But the benefits outweigh the price
according to Susan and Kevin. They
plan to expand to the nursery side of
the landscape business in the future.

One thing's for sure. They won't
leave the island. Even residents know
when they’re in paradise. LM



For the truest putt of all.

A LESCO 300 Greensmower
equipped with our new Thin-Cut
attachments is a winning combi-
nation. Both you and your golfers
can appreciate faster, truer greens,
without lowering the cutting
height.

Backed by the power of the
LESCO-exclusive 18-horsepower
engine, the Thin-Cut blades make
simple work of tough thatch and
bothersome horizontal runners. By
standing the grass up, the Thin-
Cuts permit a cleaner cut resulting
in a more uniform putting surface.

And with the LESCO Thin-Cuts
you have the option of conditioning
when and where you choose. The

reels are easily raised and lowered
with no need to re-establish the
depth setting.

Operation completely independ-
ent of the front roller lets you
decide what type of roller to use.
And for long life, the reels are
reversible.

The only triplex greensmower in - .

the industry to offer an 18-horse-
power engine, power steering and
10-micron filtration now offers
even more.

Order a LESCO 300 Greens-
mower at $8400.00 ($8445.00 with
grooved rollers) during January
or February and get a set of three
Thin-Cuts for just $900.00. That’s
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half the regular price. And LESCO
Equipment Early-Order Discounts

{
» .
U

For the truest putt of all, order
today.
(800) 321-5325
NATIONWIDE

(800) 362-7413
IN OHIO

LESCO, Inc., 20005 Lake Road, Rocky River, Ohio 44116
(216) 333-9250




Cost Data
for

Landsc
Construction

1987

370 - LANDSCAPE OPERATIONS
MANAGEMENT, METHODS &
MATERIALS

by Leroy Hannebaum

An in-depth examination that com-

bines technical training in
landscape science with methods of

marketing and sales. Discusses
effective methods for performing
lawn installations, landscape plant-
ing and maintenance. Step-by-step
accounting calculations are ex-
plained in simple terms.  $31.95

760 - TREE MAINTENANCE

by Pascal Pirone

The fourth edition of this guide for
anyone involved in the care and
treatment of trees. Special sections
on tree abnormalities, diagnosing
tree troubles, non-parasitic injuries
and assessing the suitability of
different trees

365 - LANDSCAPE PLANTS IN
DESIGN

by Edward C. Martin

An annotated photographic guide to
the design qualities of ornamental
plants and their aesthetic and func
tional use in landscape designing
Over 600 trees, shrubs, vines
ground covers and turfgrasses are
descnibed in nontechnical language
Over 1900 photographs. Provides a
basis for selecting the best plant
materials for any particular use in
landscape design. Contains detailed
indexes that provide quick refer-
ence 1o particular design qualities
and growing conditions.  $55.00

375 - RESIDENTIAL LANDSCAPES
M. Pierceall

An excellent reference for individu-
als involved in the design and
development of plantings and con-
structed features for residential
sites. |llustrations and actual resi-
dential case study examples au
used to communicate graphic,

ning and design concepts whic m
the focus of this text. $36.95

by Gregory

THE SHRUB THE TREE
IDENTIFICATION IDENTIFICATIO!
BOOK BOOK

565 - WEEDS

by Walter Muenscher

Second edition. Premier text for
identification and basic natural his-
tory for seeds found in the
continental United States and Can
ada. Ecological data on weed
biology combined with excellent
keys and plant descriptions make
this an essential reference book.
$39.95

405 - WOODY ORNAMENTALS
by Partyka, Joyner, Rimelspach,

arver

lllustrates plant identification
characteristics. Organized in two
basic sections
and plant disorders, this text uti-
lizes 430 color photos, 430 line
drawings and 45 black and white

zls-ewnmmumn

ONSTRUCTION 1987
Kathieen W. Kerr, Editor
An updated unit cost data reference

need for detailed landscape con-
struction cost data. Laid out in
w—-tp-uso CSl format. Annual

350 - HANDBOOK OF LANDSCAPE
ARCHITECTURAL CONSTRUCTION
edited by Jot Carpenter

A practical how-to reference on
landscape construction. Published
by the Landscape Architecture
Foundation, the book carries the
expertise of more than 25 land-
scape professionals. $45.00

300 - LANDSCAPE DESIGN: A
PRACTICAL APPROACH

by Leroy Hannebaum

Geared for the commercial de-
signer/salesperson, this is a one-
stop guide to the landscape design
process. the entire highly
competitive field including oqu
analysis techniques, pointers

land forms, specialized busmess
landscaping methods, environ-

665 - ARBORICULTURE: THE

720 - SHMéI IDENTIFICATION
s

CARE OF TREES, SHRUBS AND George Symond:

VINES IN THE LANDSCAPE g’moml key to identify shrubs.

by Richard W. Harris Contains more than 3,500 illustra-

Provides comprehensive tions to check specimens. Popular

of ¢ 0, site analy and names are for

and special p ] each shrub and handy index tabs

ds, fully detailed ge of for quick reference

fertilization, irrigation and pruning $12.95 paperback

guidelines on preventative mainte-
nance, repair and chemical control,
how-tos of diagnosing plant prob-
lems, practical data on non-
infectious disorders, diseases, in-
sects and related pests and pest
management

lant identification

gnaglg to simplify identification =
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410 - DISEASES & PESTS OF
ORNAMENTAL PLANTS

by Pascal Pirone

This standard reference discusses
diagnosis and treatment of dis-
eases and organisms affecting
nearly 500 varieties of ornamental
plants grown outdoors, under glass
or in the home. Easy to understand
explanations of when and how to
use the most effective fungicides,
insecticides and other control
methods. $34.95

690 - INSECTS THAT FEED ON
TREES AND SHRUBS

by Johnson and Lyon

Essential information for identifying

more than 650 insect pests and the

injuries they cause. More than 200

color illustrations. $49.50

750 - TREE leiNTIFlCATIOOI

by George Symonds
Pictorial reference to identifying
trees by checking leaves, buds,
branches, fruit and bark. Like its

sister publication. SHRUB IDENTI-
FICATION, lar and botanical
names are listed with index tabs for
reference.
14.95 paperback

Woody
Ornamentals

570 - WESTCOTT'S PLANT
DISEASE HANDBOOK

Dg Kenneth Horst

This fourth edition offers profes-
sionals the latest diagnostic and
disease control information. Plant
entries designed to simplify diagno-
sis, plus background on the
classification of plant pathogens
This handbook gives a specific
description of each disease, sus
ceptible plants, specific symptoms
of the disease, reported locations
and control measures for each
disease and their side effects
$4195



BOOKSTORE

010 - ADVANCES IN TURFGRASS
g:‘l’llm‘:d ¢

Joyner arsen
Leading U.S. turf pathologists re-
port on turfgrass diseases, pythium
blight, snow molds, fairy rings, leaf
spot of Kentucky bl nss in Min-
nesota, initial and fiel
screening, turfgrass dusease resis-
tance, etc. Contains new ideas on
how to combat turfgrass prob-
lems. 95

225 - TURFGRASS MANAGEMENT
by A.J. Turgeon

Revised edition. Covers the latest
developments in turfgrass science
and technol Heavily illustrated
with dozens of new drawings. Pro-
vides specific recommendations for
applying the newest pesticides, fer-

220 - CONTROLLING TURFGRASS
PESTS

Shurtleff, Fermanian, Randell

ew comprehensive guide provides
the most up-to-date information
available on the identification, biol-
ogy, control and management of
every type of turfgrass pest. Covers
weeds, insects, animal pests and
diseases in detail. Also provides
information on cultural manage-
ment practices: the establishment,
care and renovation of low-, me-
dium-, and high-maintenance turf
areas. 50 color and 400 black and
white photographs.  $27.95

654 - MANAGEMENT OF
TURFGRASS DISEASES

ZJM Vargas

ntifies turfgrass diseases by de-
scription and illustration. Includes a
holistic approach to healthy turf
and lawns. Presents practical man-
agement strategies for golf
courses, lawns and athletic fields
204 pages, illustrated. $26.70

630 - TURFGRASS: SCIENCE AND
CULTURE

by James Beard

Comprehensive basic text and ref-
erence source used in many leading
university turf programs. Includes
findings of current research com-
piled from more than 12,000

640 - TURF IRRIGATION MANUAL
by James Watkins
A guidebook for e
tects, designers a
Keeps pace with the latest develop-
ments in turf and landscape
irrigation. Specific chapters devoted

615 - TURF MANAGEMENT FOR
GOLF COURSES

by James Beard

Written by an eminent turfgrass
researcher, this USGA sponsored
text is an ideal reference and “how
0" guide. Details all phases of golf
course design and construction,
turf management, course adminis-
tration, irnigation, equipment and
disease and pest control. Fully
Mustrated.  $52.75

ingers, archi-
contractors.

to rotary sprinkler design systems.

620 - TURF MANAGEMENT
HANDBOOK

by Howard Sprague

Practical guide to turf care under
both heaithy and poor turf condi-
tions. Chapters cover turf in cooler
and warmer regions, fertilizer use,
regular turf care, weed and disease
control and special turf problems
Useful seasonal schedules for
manaemem of turf areas.

$19.

110 - TURF MANAGERS'
HANDBOOK Second Edition

b‘ Daniel and Freeborg

ENTIRELY UPDATED. A practical
guide for the turf practitioner. Chap-
ters on grasses, growth regulators
and diseases have had extensive
modification, Innovations resulting
from research and practice have
been added to reflect the current
techniques available for turf mana-
gers. Offers recommendations for
effective turf protection through in-
tegrated pest management. Includ-
ed are alternate plans for providing
and improving safe, uniform turf-
grass for sports fields. Outline for-
mat plus newly added index make
this new edition easier to use and a
more comprehensive approach to
turfgrass science

irrigohor‘

tilizers and other materials to sources. $34.95 Golf mse design sysm‘;\s ?nﬂ
combat turfgrass problems. A valu- expa engineering and refer-
able reference for diagnosing ence materia %5 mrm

problems and determining their
causes. .95

800 - THE GOLF COURSE

by Cornish and Whitten

The first book ever to give the art
of golf course design its due, and
golf course architects the credit and
recognition they deserve. 320
pages and 150 color and black and

Mail this coupon to: Book Sales
Harcourt Brace Jovanovich Publications
One East First Street, Duluth, MN 55802

THE GOLF COURSE

white photographs. Traces the I Name
history and evolmn:: of the golf I
course, analyzes the great courses, reet Addr
shows how they were designed and Street Address
porsuycted I .0 Box Number
b &)
HORTLS |1 City/State/Zip
510 - HORTUS THIRD THERD 40 o o ( )
from Cornell University AConshe Distiansey one Number
A 1,300 page concise dictionary of | of PlantsCadtivated in '
plants cultivated in the United theUnited Heaees Purchase Order Number.
States and Canada. A reference andConnn I .
which every horticulture : Signature Date.
professional should "“ﬁ‘ l
have.  $125 gy o Please send me the following books. | have enclosed payment* for the total amount
v - T
Sualfed e 1 iy Vorionn. Please charge to my Visa, MasterCard or American Express (circle one)
Cammell | siverniry

Account Number Expiration Date.

635 - IRNBATIDN PRINCIPLES
AND PRACTICES

by Hansen, Israelsen, Stringham

A new fourth edition of this highly
successful textbook presents
essential concepts pertaining to
water conveyance, application,
storage in the soil and use by
plants. Basic underlying principles
that govern irrigation practices are
stressed.  $57.00

BOOK NUMBER AND TITLE QUANTITY PRICE TOTAL PRICE

125 - SCIENTIFIC GUIDE TO PEST
CONTROL OPERATIONS

by Truman, Bennett. Butts
Provides a sound basis for studying
the technical aspects of pest
control. Covers pesticides, safety

*Please add $3.00 per order plus $1.00 per additional copy
for postage and handling.

ostage & handlin
Please allow 6-8 weeks for delivery P g 9) l

r—-_-_----

health and environmental concerns, Prices subject to change Total Enclosed I
equipment. flies and mosquitos Quantity rates available on request
rats and mice, birds and much y q LM

more
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LANDSCAPE

NEW CONCEPTS IN
TURF FERTILIZATION

MANAGEMENT

Nitrogen is the most important element in a successful fertilization
program. New concepts demonstrate when it is the best time to apply
nitrogen, and how much is needed.

by John R. Street, Ph.D., Ohio State University

turf in fall and spring.

urfgrass growth depends on an
I adequate supply of all essential
plant nutrients, plus many
other cultural and edaphic (soil-re-
lated) factors. Research in plant nutri-
tion has shown that at least 16
elements are essential for plant
growth and development (Table 1).
Those essential elements used in
greatest quantities by the plant are re-
ferred to as macronutrients: nitrogen,
phosphorus and potassium. Micro-
nutrients, seldom deficient in most
soils, are needed in relatively small
quantities by the plant.

Nitrogen fertilization
Nitrogen receives the most attention

Late-season fertilization will extend the greening period and aesthetics of

in turfgrass fertilization programs for
several reasons.

First, nitrogen is the essential ele-
ment to which turfgrass is most re-
sponsive (Table 2). A key concept in
turfgrass fertilization is that nitrogen
is the “growth-control element.” Sup-
plies of other elements are main-
tained at adequate levels (mainte-
nance fertilization). The turfgrass
manager regulates growth and color
by adding or withholding nitrogen.

Second, nitrogen plays a major role
in turfgrass heat, drought and cold
stress tolerances by its effect on root-
ing, plant carbohydrate levels and
plant hydration.

Third, the turfgrass plant con-
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tains more nitrogen than any other
element.

Fourth, nitrogen is a very dynamic
element in the soil system. Its concen-
tration is constantly changing, usually
decreasing. The other essential ele-
ments are significantly more stable in
soils. Nitrogen, therefore, must be rou-
tinely added to turfgrass to maintain a
soil level sufficient for turfgrass growth.

An ideal nitrogen fertilization
maintenance program on established
turfgrass should provide for very slow
to moderate uniform topgrowth
throughout the growing season (Fig-
ure 1). The ideal program should sup-
ply enough nitrogen to stimulate
some growth and green color to main-
tain turf quality and recuperative po-
tential, where necessary. Rapid
changes or surges in topgrowth, some-
times referred to as peak and valley
growth or feeding, are undesirable
from both an agronomic and mainte-
nance standpoint.

Turfgrass shoot growth can be
largely managed by the (1) amount of
nitrogen applied; (2) type of nitrogen
applied and (3) timing of the nitrogen
application. Fast-release sources (e.g.
urea) are readily available for the
plant’s use. They stimulate a rela-
tively rapid plant/growth response.

Slow-release sources (e.g. methy-
lene urea, sulfur-coated urea, IBDU)
provide a time release of nitrogen to
the plant. This results in a more uni-
form or controlled growth.

Fast-release/slow-release nitro-
gen combinations are typically used
to control turfgrass growth and pro-
vide safety. Higher nitrogen rates gen-
erally stimulate greater turfgrass
shoot growth.

continued on page 40






FERTILIZATION from page 38

Nitrogen rates are usually limited to
/2 to 1 pound per 1,000 sq. ft., espe-
cially with fast-release nitrogen
sources. This avoids undesirable
shoot growth surges during periods
favorable for shoot growth (i.e. spring
on cool-season grasses).

Recent nitrogen fertilization phi-
losophy has been to limit nitrogen lev-
els. This helps to avoid excessive
topgrowth and adhere to a slow-to-
moderate shoot growth concept.

This philosophy stems in part from
the impact that nitrogen has on root-
ing and plant carbohydrate levels.
Carbohydrates (sugars) support
growth of plant parts (e.g. shoots and
roots) and assist in recovery from in-
jury. Carbohydrates are also the key
source or energy for maintaining all
the plant’s growth and physiological
processes.

Nitrogen applications favor
turfgrass growth. As nitrogen rates are
increased, more topgrowth is usually
produced. More topgrowth results in
more carbohydrate use to support this
growth. A key physiological principle
is that under rapid growth, shoots take
priority over roots, rhizomes and
stolons for available carbohydrate.
Shoot growth will continue to re-
spond to higher nitrogen levels, dis-
tinctly suppressing root growth and
other growth processes.

These effects are well illustrated in
a fertilization study evaluating the re-
sponse of a Merion Kentucky blue-
grass sod to incremental rates of
nitrogen (topgrowth) and nitrogen
content of clippings.

In contrast, sod strength, a reflec-
tion of root and rhizome growth, and
rhizome weight decreased at higher

Table 1:

Essential Plant Nutrients Required for Turfgrass Growth and
Development

Typical Percentage in

Macronutrients Turlgrass Tissue? Remarks

Nitrogen 3-6 Commonly used in maintenance fertilization at

Phosphorus 0.2-0.5 ratios of 3-1-2 to 5-1-2. Additional P and K

Potassium 2-3 (corrective) may be necessary where inherent
soil levels are low.

Sulfur 0.2-03 Usually only applied where a specific
deficiency has been diagnosed. Used in ratios
similar to P.

|
Calcium 04-06 Usually only applied where a soil pH
Magnesium 02-04 adjustment is required or on alkali soils.

Micronutrients Typical Parts per million

(ppm) in Turfgrass Tissue

Remarks

Iron 40-200
Zinc 40-120
Molyldenum 0.1-0.2
Manganese 20-150
Copper 15-20
Boron 5-20
Chlorine —

Iron is usually used to provide short term
green color enhancement. Micronutrients
primarily deficient on alkaline soils and/or
soils with high phosphorus and/or high
micronutrient levels (Mn, Zn, and Cu). Seldom
deficient on fine-textured soils.

+ Elemental percentages will vary to some extent depending on turfgrass species and cultivars, environmental conditions

and other variables

nitrogen levels. Thus, when most of
the plant’s carbohydrate was directed
toward shoot growth, root and rhi-
zome growth suffered accordingly.
Agronomists well recognize that a
plant’s stress tolerance is directly re-
lated to the depth and mass of the

FERTILIZERS

’ Fast release (water soluble)

Slow release
(water insoluble)

Ideal growth

SRR RRRw -.wmww

Figure 1. A slow to moderate, uniform growth is most desirable in turfgrass
fertilization programs. Nitrogen is the “growth control” element.
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plant’s root system.

Research at Ohio State University
has shown that root initiation and root
growth of cool-season grasses occurs
in the spring and again in the fall (Fig-
ure 2). Liberal nitrogen fertilization in
the spring will have a tendency to re-
strict root growth in favor of shoot
growth. The turfgrass plant will go
into the summer with a shorter root
system than when low-to-moderate
rates of nitrogen fertilizer are used.

Furthermore, high rates of nitro-
gen will increase topgrowth and in-
crease the need for spring mowing.
Rapid topgrowth may result in the re-
moval of large amounts of clippings at
each mowing. The réemoval of more
than a third of the foliage at any one
mowing retards both root and tiller
development.

A reduction in root growth at this
time is extremely critical since spring
is an optimum time for root growth. A
lot of “good root growth growing
time" can be lost in the spring by
heavy nitrogen applications.

Thus, mismanagement of nitrogen
during the spring can have a dramatic
effect on the root system under the
turfgrass going into the summer. This,
in turn, means a significant influence
on stress tolerance.

continued on page 42



