You never know what's hit you
when you see patch disease. It could
be Fusarium blight. Or necrotic
ring spot. Or summer patch. Or take-
all patch. Or spring dead spot. Or
any combination.

They all look very similar on
turf. Only with a microscope can you
tell them apart. So guessing which
one’s causing your patch disease still
leaves your turf open to the other four.

That's why complete coverage
pays. And only Rubigan is labeled to
prevent and treat all five of these
pathogens that cause patch disease.

Not to mention dollar spot, snow
mold, copper spot, red thread and
stripe smut. And this spring is an
excellent time to begin your preven-
tive program.

Why take chances controlling
only part of the patch disease problem?
Span the spectrum with Rubigan.
See your Elanco distributor. Or call

toll-free: 1-800-352-6776.

Only Rubigangm

spans the
patch disease spectrum.
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sion from run-off.

An irrigation system needs a suffi-
cient quality and quantity of waler.
Lakes. rivers. wells and municipal
waler systemsall may be used. if satis-
factory and cost effective. It is advis-
able to have local experts make
recommendations and provide dala
for both quality and quantity.

3. Analyzing water

Each source has individual concerns
the designer must consider. Water
should be analyzed for pollutants and
organic matter that may harm the turf
or cause problems with equipment.

Lakes tend to collect chemicals
from turf via run-off and agricultural
lands. Rivers and wells may have in-
dustrial or sewage contaminants; cily
waler may contain harmful chemi-
cals. Algae. marine plants and silt may
clog pumps, valves and sprinklers, or
sand may cause premalure wear
throughout the system.

Many solutions exist for the de-
signer for quality problems. If. how-
ever. the quantity is insufficient, other
measures must be taken.

4. Water sources

It is not uncommon to have a combi-
nation of water sources, al leasl as a
recharge supply for the main source.

™Y J

For example, a large turf system may
use one or more ponds as the water
supply butl uses wells, rivers or city
waler to re-charge the ponds when
the natural supply is weak

The re-charge system can nor-
mally operate within a 24-hour win-
dow. while the irrigation system has a
shorter watering time frame, such as
10 hours for many situations.

As the water supply becomes more
complicated, il increases the cost to
purchase and operate the system. The
designer must derive the proper
equipment balance for performance.
efficiency, reliability and cost effec-
tiveness.

Other information to gather re-
garding the water source includes
static waler pressure, pipe size, and
type of connection for city water. Can
a deduct meter be installed? Where
would a pump station be installed? Is
there electrical power close by suffi-
cient to power a booster pump, in-
cluding three-phase?

5. Pump system
Additionally, local backflow pre-
venter codes must be determined and
implemented into the design. In some
areas, backflow protection is also re-
quired for wells.

Unless an abundant supply of

Though today's irrigation equipment is engineered for quality and perfor-
mance, proper application of the technology is crucial for a good installation.
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waler. al the required pressures. can
be obtained from a municipal water
supply. the irrigation system will
probably need a pump. or series of
pumps. to supply water at the pres-
sure and quantity required.

Whether as a pressure booster or as
the supply pump. this phase of design
should be left to an experienced pump
station designer.

For many large turf systems the
pump station may be 15 to 50 percent
of the total system cost. Be sure to
consider quality, performance. and
service from the vendor.

While on site. many designers find
it beneficial to mentally conceive the
system as it would be installed. Instal-
lation problems can be foreseen and
the design adjusted accordingly. in-
stead of allowing the installer or
owner to discover a problem during
installation.

6. System prelims

The designer can double-check his
preliminary work and form mental
images of the area, which are helpful
while working at the drawing table.

After creating the scaled drawing
and reviewing the site, the designer
can now make some preliminary deci-
sions about the system, such as type of
sprinklers, controllers, etc. Now is the
time to consider the variations of
plant materials and soil profiles in
order to make the proper selection of
equipment to be recomended.

At this time the brand and model
numbers of the major components can
be established as well as the overall
concept concerning the system
lavout.

Also, some of the system opera-
tional guidelines can be established to
help size the water supply and sup-
porting equipment. For example, the
designer should now know the soil
conditions, the percolation rates, and
the acreage to be covered.

7. Water amount
The designer now determines the
amount of water to be applied on a
weekly basis and the available water-
ing window. With this information,
the initial water requirementsand the
times of operation can be determined.
From this, the designer will size the
pumps, pipe, valves and sprinklers.
Armed with this data the designer
can start the actual system lavout,
usually beginning with the sprinkler
head placement. The most important
criteria when laying out sprinklers is
toinsure an even amount of precipita-
tion throughout the system’s area of
coverage. Normally this means the
throw radius of one sprinkler reach-
ing the next sprinkler, or “head-to-
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The New Name in NITROGEN!

This advanced controlled-release material

derived from methylene urea polymers is

the ideal nitrogen source for all your turf

needs. That's because NUTRALENE™

works two ways. First, it provides a quick-

release nitrogen through hydrolysis. Second,
NUTRALENE releases nitrogen more slowly

through microbial action for sustained feeding.

This dual action (the result of its unique molecular
structure) makes NUTRALENE the superior controlled
release nitrogen source. The following points show that
NUTRALENE meets all the professional’s requirements
for a broad-use nitrogen.

/
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This quality nitrogen source offers...
® Quick greenup
* Controlled-release nitrogen feeding for
up to 16 weeks

* Both hydrolysis and microbial action—

not dependent on coating or particle size
for release

* Minimal leaching and volatilization
* Consistent release of all nitrogen in one growing

season, under all conditions, even during cool soil tem-
perature situations

* Low salt and low burning potentials
® 40-0-0 guaranteed analysis

FNOR-AM.

NOR-AM CHEMICAL COMPANY
A Schering Berlin 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

Copyright © 1989 NOR-AM Chemical Company. All rights reserved
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head" coverage.

Since the actual amoun! of
waler applied decreases toward
the outer ranges of the sprinkler’s
throw radius., head-to-head
coverage allows a more even appli-
calion rate, or coefficient of unifor-
mity (CEU). which means all areas
receive about the same amount of
precipitation.

8. Coverage patterns

There are two common sprinkler
layout patterns, square and tri-
angular spacing. Most systems in-
clude a combination due to the odd
shapes of the irrigated areas.

Triangular spacing offers uniform
coverage with fewer sprinklers. In-
stead of “head-to-head™ coverage, or
50 percent diameter spacing (which is
normally used in square spacing), tri-
angular spacing allows 55 to 60 per-
cent of diameter of throw spacing,
therefore accomplishing the desired
precipitation rate with fewer sprin-
klers.

Always remember, the wind factor
can adjust these formulas up or down.
Trying to save money by using the
fewest heads should be discouraged,
so always make sure the designer
stays within the manufacturer’s per-
formance specifications.

The effects of a poorly-designed irrigation system include over-watering, pest
and disease problems.

9. Money considerations

A poorly designed or installed
sprinkler system is extremely diffi-
cult and costly to renovate. Do not
allow price to overshadow quality.
If funds are not available to install a
quality system, consider installing
it in phases instead of skimping on
the materials.

Once the sprinklers are laid out ac-
cording to the design criteria and
manufacturer's specifications, the
next step is to divide each area into
“zones" or groupings of sprinklers.
This is necessary because enough
water to run all the sprinklers at the
same time is not normally available.
Also, sprinklers with different pre-
cipitation rates can cause unequal
amounts of water to be applied in an
area, if operated on the same zone.

10. Zoning

Separating into zones also allows
greater control over each area, which
will be important because of differing
soil types, exposure and plant water
requirements.

Some sprinkler manufacturers
provide “matched precipitation rate”
(MPR) nozzles for their sprinklers.
This allows the designer to put part
circle heads on the same zone with
full circle heads and still maintain an

84 LANDSCAPE MANAGEMENT/MARCH 1990

even precipitation rate throughout
the area of coverage.

Each zone is controlled by a remote
automatic control valve turned on by
the controller. In the case of larger
heads, such as those used on a golf
course or large turf project, each head
may have a valve built into it's casing,
which means every head is, in effect, a
separale zone.

11. Valves

Control valves, all of which are
hydraulic, are normally operated by
electrical solenoids, or a pressurized
hydraulic valve block and tubing

Both the electrical and hydraulic
control systems have merits which
should be explored. The number of
heads on each zone would be deter-
mined by the amount of water needed
by each head compared to the amount
of water available from the water
source. If a sprinkler needs 10 gallons
per minute (gpm) to operate properly,
then a 70-gpm water supply would al-
low seven sprinklers to run at the
same time.

After all the sprinklers are located
and zoned, the designer can now de-
sign the piping system. Since the vol-
ume of water to each zone is
established, the size of the pipe and
valves supplying each zone can be de-
termined according to the flow and
velocity characteristics of the pipe
used. Pressure loss charts provide an
easy way to size pipe and stay within
acceptable velocity ranges.

12. Pipe materials

Pipe materials vary according to the
requirements of the system, but most
systems are now installed with poly-
vinyl chloride (PVC) pipe. An experi-
enced irrigation designer will make
recommendations concerning the
pressure ratings and strength of the
pipe. These should be followed ex-
plicitly.

Allowing lower-rated or under-
sized pipe to be installed will cause
costly problems and may cripple the
entire system. The pipe design should
try to minimize the amount of trench-
ing and pipe installation to help con-
trol the system'’s cost.

Certain methods for using smaller
pipe sizes, such as designing in *“loop-
ing,” can reduce friction loss and the
system cost, but the designer should
never undersize pipe. If anything, use
larger pipe sizes, especially if the sys-
tem may be expanded in the future. or
if friction losses are bordering on the
unacceptable.

13. ‘Accessorizing’
At this point, the ancillary items are
designated. such as wiring and wire
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sizes, valve boxes and controller ac-
cessories. The type of controller and
controller location should also be de-
cided.

Today's controllers range from the
older style mechanical clocks to the
newer computer-based systems.

Mechanical clocks are reliable and
tend to be easier to learn how to oper-
ate. but lack the impressive array of
functions provided by the comput-
erized systems. Waler management is
now a reality with the computer-
based controllers. Weather stations
supply up-to-the-minute information
about the field environmental condi-
tions, which then alter the watering
schedules to provide just the right
amount of water when it is needed.

Another impressive feature is the
ability to operate remote controllers
via the telephone lines or radio com-
munications, all from a central loca-
tion. An irrigation computer can:

@ control fountains and lighting
svstems;

@ allow, because of “flow manage-
ment,”” pump stations to run at their
peak efficiency; and

® most importantly, water and
power are saved, so the life of system
components is extended.

After double-checking the
hydraulic calculations, the plan is
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nearly completed.

14. Final design

To finish the design, a final copy is
created with detail for each compo-
nent of the system. Assumptions and
bits of information that would be
helpful to an installer should be in-
cluded in the notes. The legend
should include a complete list of ma-
terial symbol designations. Even the
hydraulic calculations can be part of
the finished package.

Most designers will have com-
pleted an irrigation schedule by this
time. It helps to have this prepared
prior to installation as a double check
of the design, and to aid in making
changes in the field during installa-
tion.

Once the design is complete, the
designer should develop a set of speci-
fications for the installation of the sys-
tem. This is crucial if the system is to
be released for bids.

15. Specifications

Specifications assist in establishing a
level of quality and expectations for
bidders. Substandard contractors will
be obvious since they will fail to meet
the requirements of the specifica-
tions. Subjects to consider including
in the specifications are who is to lo-

Give a lot of thought to who you want as your irrigation contractor. Request and
follow up on references and ask plenty of tough questions.

86 LANDSCAPE MANAGEMENT/MARCH 1990

cate all underground utilities; who ar-
ranges for permits and inspections;
and who installs backflow preventers.

Include statements binding the
contractor to install according to local
building codes and the equipment
manufacturer’'s recommendations.
Outline in detail how components are
to be installed and the procedure for
starting up the system. Cover pay-
ment terms, retainers, and clean-up
expectations.

Establish how the contractor is to
store materials and equipment and
any other special working conditions.
But, most of all, be specific about what
needs to be done. Don't force the con-
tractor to make assumptions.

16. The contractor

Several sources are available for assis-
tance and to obtain sample specifica-
tions, including manufacturers,
distributors, trade associations and
some attorneys.

When a contractor is to be chosen to
install the system, it pays to give careful
attention to the selection process. Most
contractors are honest, competent in-
stallers and are eager to provide the in-
formation you need for consideration.
But, there are the bad apples.

A professional contractor is usu-
ally well prepared for meetings,
knowledgeable about the product and
the industry, and provides complete
and accurate documentation. The
poor contractor is usually ill-pre-
pared, late for appointments and call-
backs, offers vague answers and usu-
ally has the lowest price.

Ask for references, and really con-
tact them. The questions asked will
determine the quality of the informa-
tion received, so ask specific ques-
tions about issues important to the
job. Listen carefully about how prob-
lems were resolved and how well the
contractor handled callbacks and ser-
vice calls. Good contractors like to
talk about their service because it is
part of their success.

Inquire about their warranty and
service procedures, especially if
there is an emergency. Establish
service costs up front; expect, and
be willing, to pay a fair price for
good service, because it is most defi-
nitely worth it.

A new irrigation system isa longterm
investment, offering the end user years
of reliable performance, if proper care is
applied to the planning phases. LM

Scott Knowles is manager of turf and irriga-
tion products for Wolf Creek Co., a Trot-
wood, Ohio-based distributor. He has a
degree in agriculture from Ohio State
University.
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INSECTICIDES
AND MITICIDES
IN THE LANDSCAPE

When landscape plants are introduced into new environs,
concerns arise over susceptibility and resistance
to foreign and familiar pests.

by James R. Baker, Ph.D, and Stephen ]. Toth, Jr.

est management in
the landscape envi-
ronment is unique

due to the public’s contact
with plants and the large
number of exotic plant spe-
cies and varieties.

Some of these species
have little natural resis-
tance to insects and mites.
In its native land, an exotic
ornamental plant may have
pests that are of little conse-
quence because of natu-
rally occurring parasites
and predators. However, if
the plant is introduced into
a new environment con-
taining pests but not para-
sites and predators, the
pests may cause consider-
able injury.

In addition, insecticides
or miticides applied for one
pest may eliminate para-
sites or predators of that
particular pest or another
pest. For example, spraying
for aphids may eliminate
parasites of mites and, as a
result, mites may suddenly
become a major problem.

Pests go for the green
Because well-maintained
landscapes are usually ver-
dant in spite of summer
droughts, many ornamen-
tal plants in the landscape
are susceptible to field crop pests,
such as European corn borer, corn
earworm and beet armyworm. This is
in addition to the pests which are usu-
ally confined to ornamental plants,
such as bagworms, whiteflies (on bed-
ding plants), Japanese weevils and
many others.

Woolly apple aphid

effect on pyracantha.

Bifasciculate scale on English ivy can give a

landscape manager headaches.

The genetic resistance to
pesticides by insect and mite popula-
tions has greatly aggravated problems
with pest management on ornamental
plants.

In cases where an insecticide or
miticide fails to control a pest it once
controlled, a possible solution is to
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switch to a chemical with a
different mode of action.
An insecticide or miticide
in a different chemical
group can have a different
type of toxic effect on the
pest.

Cross-resistant pests
Pests are sometimes “‘cross
resistant” to more than one
class of chemical (for exam-
ple, DDT and pyrethroids),
but in most cases there is
some benefit to switchingto
a different class of chemical
when dealing with resis-
tant pests.

Insecticides and miti-
cides labelled for landscape
use are listed according to
their chemical classes in
Table 1.

As a result of constant
exposure to pesticides dur-
ing the busy spraying sea-
son, the landscape manager
has a greater risk of some
deleterious effect caused by
pesticides than does a
homeowner who may only
apply pesticides a few times
a year for only a few hours
at a time.

In addition to exposure
during application of a
pesticide, the landscape
manager also encounters
pesticide residues on the
foliage of plants just treated or treated
the week before.

The obvious ways of reducing the
risks associated with pesticide use are
to use less toxic pesticides and de-
crease the amount of exposure by
using proper protective clothing or by
observing optimal re-entry times after
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treatment.

Factoring toxicity

When choosing a pesticide to control
insects and mites in landscapes, the
chemical’s toxicity should be consid-

An insecticide or
miticide in a different
chemical group can
have a different type of
toxic effect on the pest.

ered along with the chemical, cost,
residual activity, environmental im-
pact and effectiveness in controlling
the pest.

Pesticides have three major routes
of entry into the body: through the
mouth (oral), through the eyes or skin
(dermal), or through the lungs (inhala-
tion).

Information on the relative toxic-
ity of a pesticide product is provided
on the product’s label which must
contain one of the following signal

words: “Danger” (highly toxic orally,
dermally or by inhalation), “Warn-
ing” (moderately toxic) or “Caution”
(slightly toxic).

A comparison of the dermal toxic-
ity of insecticides and miticides com-
monly used in landscape manage-
ment is provided in Figure 1.

Insecticidal soap and products con-
taining the bacteria Bacillus thurin-
qgiensis (e.g., Bactospeine, Biotrol,
Dipel, Thuricide) are not included in
Figure 1 because they are generally
considered to be non-toxic to humans.

Reducing exposure

To prevent oral exposure, do not eat,
drink, smoke or chew tobacco when
handling or applying chemicals and
wash your hands immediately after
use.

Dermal exposure can be reduced
by wearing adequate protective
clothing and equipment during mix-
ing and application. The product label
usually contains specific protective
clothing requirements. However, the
minimum protective clothing that
should be worn when usingany insec-
ticide or miticide are a long-sleeved
shirt, long pants, and rubber or neo-
prene gloves.

90 LANDSCAPE MANAGEMENT/MARCH 1990

Rubber gloves can reduce dermal
exposure to pesticides by more than
95 percent. Exposure by inhalation
can be prevented by wearing a respi-
rator when applying chemicals and by
avoiding treated areas immediately
after an insecticide or miticide is ap-
plied unless wearing proper protec-
tive equipment.

James R. Baker (above) is professor of ex-
tension entomology at North Carolina State
University. Stephen J. Toth, Jr. is an exten-
sion specialist in pesticide impact assess-
ment at North Carolina State University.



