
Nourish Your Turf With 

Nourishing your turf 
with NITROFORM 
assures better root 
development and healthier 
turf by providing six 
important benefits. 

1 Consistent 38% nitrogen. 

2 Sustained, predictable 
release by soil bacteria 
to provide nitrogen when 
needed most by roots 
and vegetative parts. 

3 

4 
5 

6 

Provides organic nitrogen 
and carbon to enhance 
bacterial activity, even in 
sandy soils. 
Non-burning to turf, 
trees, or ornamentals 
when used as directed. 
Environmentally sound-
resists leaching, even 
in porous soils. 
Fewer applications a 
year are required. 

For a complete information kit on nourishing and pro-
tecting your turf, join the NOR-AM Turf Management 
Program. Write to the Communications Department, 
NOR-AM Chemical Company, 3509 Silverside Road, P.O. 
Box 7495, Wilmington, DE 19803. 

NITROFORM® is available as BLUE CHIP® or GRAY CHIP™ 
for dry application, or as POWDER BLUE® or POWDER 
GRAY™ for liquid application. 

W NOR-AM 
NOR-AM CHEMICAL COMPANY 
3509 Silverside Road. P.O. Box 7495 
Wilmington, DE 19803 

• • • • • • • 
• • • • • 

IMPORTANT: Please remember always to read and follow carefully all label directions when applying any chemical. 



THE EFFI ECT OF MOWING ON TURFGRASS WATER USE RATE 
AND SUPPLEMENTAL IRRIGATION NEEDS 

IRRIGATION 

SHOOT 
DENSITY 

CANOPY ROOT 
RESISTANCE DEPTH 

WILTING 
TENDENCY 

WATER 
USED 

BY TURF 
(WUR) 

AMOUNT 
PER 

FREQUENCY IRRIGATION TOTAL 

INCREASED 
MOWING 
HEIGHT 

— - + — + - + -

INCREASED 
MOWING 
FREQUENCY 

+ + + + - -

NET EFFECT OF 
INCREASED 
MOWING HEIGHT 
AND FREQUENCY 

0 + + 0 + + 

Note: 0 - no effect, + — increased effect, and - - decreased effect 

taller mowed turf than that associated 
with creeping red fesue is responsible 
for reducing the need for supplemen-
tal irrigation. The deeper root system 
is able to extract water from a larger 
volume of soil compared to a shal-
lower less extensive root system. 

In time, research will define lower 
water use in terms of a reduced need 
for irrigation. Until then, research re-
su l t s associa ted only wi th WUR 
should not become management pol-
icy. Soil and plant systems that use 
less water and need Jess irrigation are 
key components of a water con-
servation program. 

Mowing 
The two major aspects of mowing that 
influence water use are height and 
frequency. Grasses mowed at higher 
cutting heights have a reduced can-
opy resistance and, therefore, use 
more water than short mowed grass. 
Mowing f requent ly and short in-
creases turf density. 

Dense turf resists the upward 
movement of water vapor through the 
turf canopy. A dense turf with a tight 
canopy also resists air movement 
down into the turf canopy. 

The net result is less moisture lost 
from the turf canopy to the atmo-
sphere. This process ultimately re-
duces turfgrass evapotranspiration 
(ET). With higher mowed turf the leaf 
canopy that expands above the mow-
ing height is less dense. This allows 
for more air mixing that results in 
higher water use rates. 

It is important to note that taller 
grass transpires more water, but has a 

more ex tens ive root system that 
draws water from a larger soil re-
sevoir than shorter grass. Thus, taller 
grasses avoid soil drought and plant 
wilt by expanding their roots into soil 
areas with enough moisture. 

In contrast, lower mowing heights 
result in limited root systems that 
need more frequent irrigation to sup-
ply water to a shallower root system. 

Therefore, turf managers inter-
ested in reducing irrigation needs 
should mow frequently at the highest 
feasible height. These management 
practices enhance canopy resistance 
and minimize detr imental rooting 
responses. 

Nutrition 
Fertilization is often needed to ma-
nipulate turfgrass funct ion. Grass 
performing well with little help from 
fertilization is already at maximum 
water use efficiency with regard to 
quality. The primary goal of turf fer-
t i l ization should he an increased 
shoot density with less emphasis on a 
darker green color. Turfgrass mana-
gers should strive to meet, but not ex-
ceed, the nutritional needs of the turf. 

Nitrogen is the primary nutrient 
used to regulate turfgrass density and 
color. Water use rate increases with 
increased nitrogen nutrition. This oc-
curs because leaf expansion above the 
normal mowing height occurs at a 
much faster rate. Leaves forced into 
this upper boundary layer lose water 
at a faster rate because they are in an 
area of greater air movement and re-
duced canopy resistance. 

It is difficult to determine the level 

of nitrogen that will result in efficient 
water use. Many factors such as soil 
type, organic matter content, turf spe-
cies and cultivar and use are involved. 

In general, the soluble component of 
a nitrogen fertilizer should not be ap-
plied at rates that exceed 1 lb. N/1000 
sq. ft. per application. Over-stimulation 
of growth with nitrogen is easily de-
tected by excessive vertical leaf growth 
and an increased need for mowing. 

Under these conditions, turf will 
have high WUR, and rooting develop-
ment will be reduced. In time, exces-
sive leaf growth will demand a greater 
water supply that cannot be met by 
the reduced root system. Turf wilt oc-
curs more f requent ly as this im-
balance develops. 

What follows is usually a decision 
by the turf manager to increase the 
f r e q u e n c y — a n d s o m e t i m e s t h e 
amount—of irrigation to offset the 
symptoms of wilt. 

In severe situations, excessive irri-
gation can lead to reduced oxygen lev-
els in the soil. The end to this scenario 
is usually "wet wilt," which occurs 
when the plant's demand for water 
cannot be met even though soil is visi-
bly moist. 

In this case, a poor functioning root 
system resulted from an increased 
water demand. This increase was, in 
turn, caused by improper nitrogen 
fertilization and frequent irrigation. 
Turf managers interested in con-
serving water should use the lowest 
amount of nitrogen that gives the de-
sired turfgrass quality and function. 

Potassium and iron are two addi-
tional elements that may give the turf 

continued on page 64 



MOWMG SLOPES 
DOESN'T HAVE TO BE AN 

UPHILL BATTLE. 
The Jacobsen Tri-King 1471 is king of the hill 
with exclusive 3-wheel drive. 

No other triplex mower flattens hills like the 
Jacobsen Tri-King 1471. No-slip direct-drive traction 
pump and optional 3-wheel drive take you to the 
top while other mowers are spinning their wheels. 
And with automotive-type drum brakes, no one lets 
you hold your ground better. 

With the Tri-King 1471 you get both high perfor-
mance and the legendary Jacobsen quality cut. 
Pick either 5- or 10-blade reels to match your mow-
ing needs. Use them in fixed position for higher 
cutting, or floating position to hug contours and 
eliminate scalping. Time-saving on-machine 
backlapping is another Jacobsen advantage. 

Operators will like the foot-controlled hydraulic 
lift with automatic reel shutoff; and positive aircraft-
yoke-type steering. Together, they deliver the fast-
est, most convenient lift, turn and mow capacity of 

any triplex. Plus, rubber-cushioned isolation 
mounting of the engine reduces vibration and noise 
for better operator comfort. 

The Tri-King 1471 is also tops in serviceability. 
Interchangeable reel drive belts make replacement 
easy without tools. Ducted air flow keeps the 
engine clean and cool. And the efficient drive 
system design eliminates constant adjustment 
and replacement of drive belts. 

Stay on top of your mowing schedule with a 
Jacobsen Tri-King 1471. See your Jacobsen distrib-
utor today. Attractive lease and financing plans 
available. Jacobsen Division of Textron Inc., 
Racine, Wl 53403. 

JACOBSEN 
TEXTRON 

Jacobsen Division of Textron Inc. 
©Jacobsen Division of Textron Inc. 1988 
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Chemicals and turf water use 
Various chemicals, such as pesticides and plant growth regulators (PGRs), 
are used in turfgrass management. Since they influence turfgrass growth, 
leaf area, rooting and canopy resistance, they also influence water use. 

Anti-transpirants are not routinely used in turf culture but have received 
some attention since they have the potential to reduce ET. They reduce water 
use by inducing stomatal closure or by covering the stomata with a film. 

Anti-transpirants may cause a detrimental effect on photosynthesis 
and evapotranspirational cooling. Manipulation of turfgrass morphology 
or canopy offers a greater potential for reducing ET than does regulation 
of stomatal functions by anti-transpirants. 

Wetting agents have received limited testing in terms of water con-
servation. They do offer the advantage of increasing water infiltration 
rate on compacted soils, thatchy turf and hydrophobic sands. 

Moving water into the soil faster may or may not effect ET. But it will 
make scheduling irrigation easier and reduce the chance for wasteful 
water runoff. Wetting agents used on steep slopes or mounded areas can 
reduce the need to over-irrigate or hand water contoured areas to main-
tain adequate soil moisture. 

Pesticides are often needed in higher maintenance situations to pro-
vide a specific turfgrass function—generally improved appearance and 
density. In choosing a pesticide, more attention is given to efficacy. Little 
attention is given to what effect a product will have on the WUR, and 
more importantly the need for supplemental irrigation. 

Herbicides, insecticides or fungicides are often applied alone or in 
combination with another. The information concerning the effect of 
pesticides on the WUR of turfgrass is limited. 

At this time, we know that some pre-emergence herbicides cause 
reduced rooting. In high maintenance situations, reduced rooting may 
not evoke a visual response in turf appearance, since increased fertility 
and irrigation offset a decline in turf appearance. 

As less water is available for turfgrass, additional injury from some 
pesticides may occur. Turf managers interested in conserving water 

continued on page 66 

manager an extra edge in managing 
turf exposed to drought stress. So far, 
research conducted in this area has 
shown improved turf performance 
under dry conditions, but no reports 
have documented the potential size 
for water conservation programs. 

Potassium and iron have been re-
ported to increase root growth which 
may account for their role in reducing 
wilt and improving drought avoid-
ance. Reduced levels of nitrogen com-
bined with iron can result in turf 
greening similar to normal rates of ni-
trogen. The implication here is that 
applications of iron plus nitrogen, es-
pecially in the spring, will result in a 
lower rate of vertical leaf growth and 
reduced WUR. 

Irrigation 
Current irrigation practices have 
probably evolved partly as a result of 
the equipment available for irrigation 
rather than a complete understanding 
of turfgrass water needs. Manual 
sprinkler systems, such as quick cou-
plers, moveable pipe and traveling 
sprinklers required a lot of labor for a 
single irrigation. With these systems, 
it was desirable to provide as much 
water as possible during a single irri-

continued on page 66 

SEE WHERE 
YOU SPRAY 
Hl-Llght™ Industrial 
strength colorant 
marks herbicide 
and sterilant 
treated 
spots 
and 
strips. 

SPRAY COLORANT REDUCES SKIPS, DRIFT, OVERLAP 

Bas-Oil™ hydrocarbon soluble basal dye 
promotes tree and brush application accuracy. 

Easy-to-see B-U colorants indicate chemi-
cally treated areas, spots, strips and spray 
patterns — even spray drift. 

They help reduce application errors 
(overlap, off target and non target ap-
plications) with a bold color. 

And they help promote 
uniform, accurate 

Turf Mark™ turf colorant defines broadcast 
treated areas on grass, turf, etc. 

applications of critical herbicides, soil steri-
lants. plant growth regulators and insecti-
cides — simply, visually. 
Easy to use. All B-U colorants 
are concentrated, easy to mix, 
wash off quickly and are 
available for applications on 
turf, weeds, brush, small trees, 
etc. Write or call for brochures. 

Becker-Underwood 701 Dayton Road 
Ames, Iowa 50010 (515) 232-5907 



THE ORTHENE 
MACHINE 

PROTECTS TURF 
BOTH WAYS. 

ITS 
MEAN. 

Blasts 
sod webworms, 

mole crickets, 
and fire ants. 

Continues to 
work system ically 
by remote control. 

Sprayable by 
vehicle or on foot 

% IT'S 
r MILD. 

Reduces need for bulky 
protective equipment* 

Gives effective, 
broad-spectrum 
control of 
armyworms, 
leafhoppers and 
greenbugs. 

Low toxicity 
to wildlife. 

Convenient-
to-use soluble 
powder. Compat-
ible with most 
insecticides and 
fungicides— 
gentle on turf. 

Once spray dries 
you can re-enter 
treated area 
immediately-
ideal around golf 
courses and parks. 

Gentle 
to streams 
and ponds 
fed by runoff. 

'Refer to state regulations. 
Avoid accidents, for safety read the entire 
label including precautions. Use all chemicals 
only as directed. Copyright C1988 Chevron 
Chemical Company. All rights reserved. 

^ ORTHO ORTHENE 
TUR? TREE 8. ORNAMENTAL SPRAY Chevron Chemical 

Company 



CHEMICALS from page 64 

should avoid pesticides that have a history of causing slight phytotox-
icity, reduced root growth or both. With or without visual symptoms of 
phytotoxicity some turfgrasses may be stunted by pesticides. 

This can alter the turf canopy by making it more resistant to water loss. 
Turf leaves are less likely to expand into the upper boundary layer where 
air movement and water loss occurs more rapidly. 

Thus, pesticides that reduce growth may also reduce water use. But 
the net result of reducing the need for irrigation may be negligible, 
especially where root systems are decreased. 

Some chemicals are selective herbicides at one rate and plant growth 
regulators at another. Chlorflurenol is now used as a broadleaf herbicide, 
but was previously used as a plant growth regulator. 

Plant growth regulators are used to reduce the need for mowing and to 
inhibit seed head development. Since they influence plant height and leaf 
extension rate, they also influence canopy resistance and transpiration rate. 

A 30 percent reduction in turfgrass évapotranspiration has been re-
ported with products such as EL-500, PP-333 and Embark. Some experi-
mental PGRs have shown improved summer performance during periods 
of solid drought. It is possible that spring-applied PGRs cause a reduced 
growth rate that conserves soil moisture and also provides a better car-
bohydrate balance for summer growth. 

Whatever the cause, PGRs offer a promising area of research to investi-
gate turfgrass water conservation and improved summer performance. At 
this time, some caution should be used when water conservation is your 
main goal. It is likely that some PGRs will cause reduced root growth 
associated with less leaf growth.This may impair any drought avoidance 
mechanism inherent in a grass species. Also, some PGRs cause a flush of 
growth after the chemical wears off. 

This additional growth may rapidly deplete stored soil water and 
negate any overall water conservation during the summer. It appears that 
PGRs which do not reduce root growth or cause a flush of growth may 
offer a means of water conservation. 

—David Minner, University of Missouri 

gation. That reduced the number of 
times irrigation was needed. Water 
application by this method is very 
similar to the standard recommenda-
tion: irrigate as deeply and infre-
quently as possible to promote an 
extensive root system. 

This recommendation is ambigu-
ous, since it does not provide a basis 
for actual amount or frequency of 
water application. 

The main purpose for irrigating 
deep (to the bottom of the effective 
root zone) and infrequently is to de-
velop an extensive root system that 
continually expands into regions of 
available soil moisture. This prepares 
the plant to avoid soil drought. 

The main disadvantage of irrigat-
ing too frequently has been cited as a 
shallow root system that becomes de-
p e n d e n t on c o n t i n u e d frequent 
irrigation. 

Research in Colorado has indi-
cated that turf appearance was best 
when water lost by ET was supplied 
by irrigation every two days. In fact, 
Kentucky bluegrass maintained an 
acceptable turf quality with 25 per-
cent less water by irrigating every two 
days compared to 4.7 and 14 days. 

This may sound like a contradic-
continued on page 66 

BC241 
• 24.1cc Mitsubishi 
• Dual .095 line 
• Anti-vibration 
• Electronic ignition 
• Chromemoly gears 
• Light—13.4 lbs. 

QUALITY 
"Florida's sand, salt, and high temper-

atures create the harshest conditions for 
our Maruyama BC241 brushcutters. 
They've held up better at less cost than 
all those we've tried over the years. 
Thanks to Maruyama quality and field 
support, we're now using Maruyama 
blowers, hedge trimmers, and sprayers, 
too." 

Commercial businesses can depend 
on a full range of Maruyama equipment: 
• Brushcutters • Hedge trimmers 
• Sprayers • Mist dusters • Blowers 
• Granule spreaders • Water pumps 
• Soil injectors 
Call or write for more information: 
( 2 0 6 ) 8 8 5 - 0 8 1 1 

Maruyama U.S. Inc. 
15436 HE 95th St, POB 2167 
Redmond, WA 98073-2167 

The Very Best... 
MARUYAMA 
Quality agricultural equipment since 1895 

TM 



Most companies feel that people 
are their most important resource, 

but are they the best managed resource? 

Managing people in today's world has become a true challenge in these four critical areas: 
• Using Outplacement Counseling for terminations and staff reductions. 
• Offering Pre-retirement planning and actual Retirement Counseling. 
• Increasing productivity through rejuvenation of "plateaued" employees— 

Directional Counseling. 
• Training managers to improve in: 

First-line supervising—still a special need for most companies. 
Employee selection—proper recruiting minimizes problem employees later. 
Performance appraisal—in many cases, managers still don't know how to 
counsel employees properly. 
Communication skills—always the core challenge for most managers. 

Over the last 20 years, Drake Beam Morin, Inc. has assisted over 3000 companies and 
organizations in managing their human resources effectively. 

Call or write: William J. Morin, Chairman and James C. Cabrera, President, 
100 Park Avenue, New York, NY 10017 (212) 692-7700 

DBM 
Drake Beam Morin, Ine 

Drake Beam Morin, consultants in career management with 53 offices located throughout the world. 



tion to the accepted practice of deep 
and infrequent irrigation. But it in-
stead should serve as a way to define 
what actual f requency of irrigation 
and amount of water are needed to 
provide a desired level of turf quality. 

A n o t h e r s t a t e m e n t t h a t o f t e n 
makes f requent irrigation unat t rac-
tive as a possible water conservation 
technique is that WUR increases as 
irrigation f requency increases. This 
u n d i s p u t e d s t a t e m e n t h a s b e e n 
clearly documented by research. 

These results have only observed 
water use as related to irrigation fre-
quency rather than the water needed 
to provide the desired turf quality and 
function. Turfgrass managers should 
be more concerned with the amount 
of additional water that is needed by 
irrigation rather than the amount lost 
to the atmosphere. In many situations, 
turfgrass can perform quite well when 
water supplied by irrigation is less 
than the max imum WUR. 

The advantages and disadvantages 
of irrigation frequency have been dis-
cussed. But no one fixed irrigation in-
terval is bet ter for plant growth or 
more efficient for water conservation 
than another. 

Ideally, the interval between irri-
gation and amount of water applied at 

each irrigation should be ever chang-
ing. ET rates, rooting depth and even 
turf funct ion are dynamic and change 
on a monthly, weekly and daily basis. 

In semi-arid regions of the country, 
very light rains may occasionally oc-
cur. These rains of only a few lOOths of 
an inch are not likely to make a signifi-
cant change in soil moisture. Irrigat-
ing during or immediately after these 
light showers will add to the effi-
ciency of a rain; the added irrigation 
will increase soil moisture. 

Cloudy, cool conditions associated 
w i th occas iona l s u m m e r ra ins in 
semi-arid climates are also an efficient 
t ime to irrigate. At that time, the evap-
orative demand is lower than normal 
conditions which promote high ET. 

Turf managers with labor intensive 
irrigation systems will have fewer op-
tions available for saving water by pre-
cise irrigation scheduling. Automatic 
systems programmed for site-specific 
irrigation can more efficiently play the 
odds of rainfall by irrigating more fre-
quently with less water. 

In addition to advanced irrigation 
systems, ins t ruments and techniques 
exist that can help the turf manager 
interpret the need for irrigation. 

Electronic mois ture sensing de-
vices, t ens iomen te r s , Class A pan 

evaporation or combinations of these 
have been used to reduce water appli-
cation by as much as 89 percent over 
conventional methods of scheduling 
irrigation. 

Turfgrass managers should consult 
their local cooperative extension ser-
vice and conduct on-site experimen-
t a t i o n t o d e t e r m i n e if t h e s e 
t echn iques can help in water con-
servation programs. 

Soil cultivation 
Turfgrasses exposed to traffic often 
decline in growth because of soil com-
paction. Compacted soils are dense 
and poorly drained, resulting in less 
oxygen for root and shoot growth. 

Reduced shoot and root growth are 
responsible for a lower water use rate. 
Soil coring and aerification will im-
prove the quality of turf on compacted 
sites and also increase the water use 
rate. Even though core aerification in-
creases water use, its advantages on 
compacted sites reduce the need for 
add i t iona l i r r igat ion and e n h a n c e 
turfgrass drought avoidance. 

Core cultivation should be avoided 
during hot, dry conditions. Excessive 
drying may increase the need for sup-
plemental irrigation under these con-
ditions. LM 

Before you fertilize... 

GET 
THE 
THATCH 
OUT! 

According to turf experts, excessive thatch 
must be removed after a hard winter in 
order to have healthy turf in the spring. 
Thatch prevents nutrients from reaching 
down into the root structure. Result: the 
lawn cannot breathe and grow properly. 

flail reel 
BlueBird has the most complete line of power rakes in the 
industry, a rake for every lawn and purpose. Spacings for every 
application. Interchangeable flail reels and knife reels are available 
for vertical mowing, and together they answer every need of lawn 
service professionals in every part of the country. Call your distrib-
utor today for a BlueBird catalog. For the name of your distributor 
call the BlueBird Action Center. BlueBird International Inc., 2778 
South Tejon, Englewood, Colorado 80110. Phone (303) 781-4458. 

BLUEBIRD INTERNATIONAL* \9St 



YOUR HEAD. We'll change your 
thinking about compact diesels. 
We designed these tractors to fit 
your body and your needs. That's 
what Ford quality is all about. 
We took the work out of operat 
ing a tractor so you could get 
more work done. 

YOUR BACK. The contoured 
seat cushion and side pads pro-
vide lateral support to keep you 
comfortable and secure. Unique 
isomounts reduce platform 
vibration. 

YOUR EARS. Less 
noise means less stress 
and a more productive 
you. Compared to pre-
vious models, we reduced 
the noise levels on Models 
1120 through 1720 by as 
much as 25%. 

YOUR ARMS. For ease of 
operation, we've moved all 
controls within comfortable 
reach. That includes positioning 
the main shift lever and throttle 
next to the steering wheel. That 
puts an end to the stretching, 
bending and twisting 
exercises. 

YOUR SEAT. The new, inclined 
seat track rises as it slides back, 
lowers as it slides forward. You 
get an ideal seat position that 
puts you close to the pedals, 
yet away from the wheel. 

YOUR LEGS. With the new, 
clean deck, it's easy on, easy off. 
You have a clear path to the seat. 
No more transmission tunnel, 
shift levers or controls to get in 
your way. 

Is your tractor 
built as well as a Ford? 

Before we designed 
the new Ford compact diesels, 

we looked at how 
you were designed 

l\EWHOLLAI\D 



MINIMIZING TREE 
AND SHRUB 

HEALTH PROBLEMS 
In this age of valuable plant materials, the transplanting process must be 

done correctly. If it's not, the company stands to lose money. 

by Terry A. Tattar, Ph.D., University of Massachusetts 

Shown here is a properly planted shade tree. Note the wrap, staking and 
water well. 

Tree health problems with nur-
sery stock can be placed into 
two broad categories: (1) pre-

sale failure and (2) post-sale failure. 
Due to the high value of plants at the 
time of sale and to the role of the cus-
tomer, the category of post-sale fail-
ure is most important to landscape 
managers. 

No one expects the failure of plant 
materials that have been recently 
sold. The customer expects (usually 
there is a written or oral guarantee for 
a specific time period after purchase) 
that the tree or shrub purchased will 
remain healthy and vigorous after it 
has been transplanted. If the initial 
quality of the sold plants, the proper 
placement in the planting hole, or the 
follow-up care after planting have not 
all been performed correctly, the cus-
tomer may be disappointed with the 
result. 

The customer also will not be 
pleased with the seller. 

Replacement of trees and shrubs 
that fail is costly to the seller and does 
not address a practical solution to this 
problem. 

Let's explore some ways that land-
scape managers can minimize their 
losses in recent transplants. 

Placement in soil 
The correct placement of the tree or 
shrub would seem to be a simple and 
straightforward matter with little 
chance for error. Unfortunately, it 
isn't. 

The confusion is often caused by 
the uncertainty over exactly where 
the root system begins, due to wrap-
ping and ties that are not properly re-
moved during planting, and due to 
settling in the planting hold of large 
stock with heavy root balls. In addi-
tion to how a plant is set in a planting 
hole, the location and condition of the 
planting hole can often be sources of 
transplant failure. 

continued on page 72 


