The gypsies
are coming

--ready or not!

Be ready this year with THURICIDE - the proven microbial insecticide!

WIDELY USED AND PROVED—Thou-
sands of forest acres have been
treated with Thuricide for control of
gypsy moth larvae and other leaf-
eaters. Professional arborists and
nurserymen have used it with out-
standing success. It is the leading microbial
insecticide — worldwide — for protection of agri-
cultural food and other crops.

COMPATIBLE, READY-TO-MIX LIQUID—Thuricide
comes to you in concentrated liquid form. There
are no tedious mixing problems, no danger of
nozzle clogging. Thuricide is highly stable, non-
phytotoxic to foliage, and can be mixed with other
insecticides.

THURICIDE IS SCIENCE'S ANSWER to the profes-
sional tree man's problem of gaining effective

-

control over gypsy and oak moth larvae—without
affecting other forms of life. Thuricide’s powerful
active ingredient(Bacillus thuringiensis)is derived
from nature herself. It brings sure death to leaf-
eating worms, yet there is no risk of toxic drift
or residues.

ATTACKS WORMS' GUTS—Once worms ingest
Thuricide-sprayed leaf, their digestive systems
are quickly destroyed, feeding stops, and death is
inevitable. Even if worms seem to hang around
after spraying, no worry, they're actually starving!
Man, birds, beneficial insects and pets, however,
are left untouched by Thuricide's unique and
selective “‘target action”. For full particulars, see
your Thuricide distributor. Or write Crop Aid Prod-
ucts, International Minerals & Chemical Corpora-
tion, Libertyville, lllinois 60048.

USED NATIONWIDE BY ARBORISTS FOR CONTROL OF THESE LEAFEATERS, TOO!

CANKERWORM (Inchworm) RED-HUMPED CATERPILLAR FALL WEBWORM TENT CATERPILLAR
U.S./trees & shrubs Ca./trees & shrubs U.S./trees & shrubs U.S./trees & shrubs

‘ Thuricide

Number One Name in Microbial Insect Control!

= g—»—;.~

OAK MOTH LARVAE
Ca./trees & shrubs
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Five Banvel herbicide pre-mixes constitute a new line of products from

Velsicol Chemical Corporation. All have been Federally registered by EPA for
use along utility, railroad, highway and pipeline rights-of-ways,according to
Dick Fields, manager of the company's industrial vegetation control department.

Ciba-Geigy Corporation revealed in mid-January plans to construct a multi-
level building near Greensboro, N.C. It will supplement the present five struc-
tures located in the corporation's complex, soon to be the home of the agricul-
tural division.

William Erwin, an Indiana farmer who served on President Nixon's Task Force
on Rural Development in 1970-71, has been named to the newly-created post of
Assistant Secretary of Agriculture for Rural Development. The assignment comes
when USDA chief Earl L. Butz reorganized the department's organizational chart.
Erwin will have the agencies of the Farmers Home Administration, Rural Electri-
fication Administration and Rural Development Service under his control.

Check your First Aid facilities. It amounts to a black mark on an OSHA
checklist if you haven't. The Occupational Safety and Health Administration
says that if your place of business is not "in near proximity'" to a hospital,
clinic or infirmary, you are required to have a First-Aid kit approved by a con-
sulting physician and an employee who is trained to render first aid. A member
of your work force who has received special first aid instruction will qualify
for the latter requirement.

Johnson Hydraulic Equipment Company of Minneapolis has become Johnson
Hydraulics Division of Arps Corporation. Duane Solem becomes General Manager
of the Division. All present relationships will continue as in the past.

William D. Ruckelshaus, the Environmental Protection Agency's conductor,
will continue to lead the band for four more years. A White House statement
in late December said that Nixon considers EPA 'one of the most important new
agencies in government" and that Ruckelshaus will '"continue to be a strong force
in environmental protection."

Since its inception two years ago, EPA has been playing Tempest and Fugit
in whipping together legislation surrounding environmental issues. The cres-
cendo came with the passage of the Federal Noise Control and Abatement Act, the
Federal Water Pollution Control Act Amendments and the Federal Environmental
Pesticide Control Act =-=- all in 1972, Although cleaning up the environment is
similar in scope to learning to breathe under water, the Administrator's score
calls for action and his baton is the cudgel on environmental violators. Curr-
ently the orchrestra is tooting and bowing in the areas of air and water poll-
ution. But only a phrase or two away the tuba section will strengthen the under-
pinning on noise, pesticides and other targeted areas. You can bet that this
ditty will continue until the last stanza.

12 WEEDS TREES and TURF



WHAT MAKES

DITCH WITCH
THE LEADER?

Products like the
PRODUCT Combo make
Ditch Witch the leader. The Combo — avail-
able only from Ditch Witch — lets you do as
many as five different digging operations
without changing or adding ’Q

attachments. Trench, backfill, ool .,_m\ \4
do backhoe and vibratory ' :

plowing operations or hy- . o N\ ,

draulic boring — all with .“\ : PEOPLE

the same machine. The )

Combo is available in 30- : N Ditch Witch factory workers are
HP, 37-HP and 65-HP o T craftsmen who build a quality prod-
models. All its compo- :
nents are tried and
proven and each incor-
porates design superior- trenching equipment. Starting with top-quality
ity which enables Ditch Witch to out- raw materials and components, Ditch Witch ex-
sell all its competition combined. The
Combo lets you keep equipment

costs down by doing more jobs
with one machine. Let us most up-to-date equipment and production

show you what a Combo techniques to help them do
can do on your job site their

job better and quicker.
There's no better i 4
But there's another all-important
way to see why -
Ditch Witch is element necessary. It's a genuine

uct in a large, modern plant designed

w strictly for the efficient production of

perts shape the parts and carefully assemble them
into the finished product. They use the

N

75

pud
-

the leader. concern for doing their best — a
conscientious attention to every detail. %
And it shows in every Ditch Witch
trencher. With people like these on the
Ditch Witch team, it's not surprising that

Ditch Witch is the leader.

FOLLOW THE LEADER!

. .. offering a full line
of trenching equipment from 7-HP to 65-HP.

CHARLES MACHINE WORKS, INC., P. 0. Box 66, Perry, Oklahoma 73077
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How Much Must Be Spent
For Turfgrass Irrigation?

By DR. WILLIAM W. WOOD
Economist, Agricultural Extension
And Associate, Giannini Foundation
University of California, Riverside

Editor’s Note: As an economist,
Dr. Wood views the commercial
turfgrass industry in different
terms than to what we are gener-
ally accustomed. Economics is a
study of the factors affecting pro-
duction, distribution and the re-
turn on investment for a given
endeavor. Thus, in terms of irri-
gation, he attaches relative cost
figures to determine the relation-
ship between the golfer and bet-
ter quality turf. By substituting
your own figures it is possible to
develop a better insight to irriga-
tion on your course before the
system goes in. JAS.

AS has been frequently noted, com-

mercial turf managers do not
have an easily identifiable product
nor a market susceptible to tradi-
tional demand analysis. The super-
intendent produces a product that is
measured in terms of satisfaction, a
difficult standard to measure. The
result, in terms of specifying appro-
priate costs levels, is either to do the
“best” job with whatever funds are
budgeted or to do the “best” job and
see how much it costs.

The problem focuses on determin-
ing this range; to establish a reason-
able budget level, determine how to
allocate among cultural operations,
and then produce the “best” job.

Basic to this problem is some
viable definition of what the accu-
mulated cultural operations are to
produce. What turf condition is
either optimal or at least minimum
for the purpose of those with power
to reject?

In this context, perhaps the first
decision to be made is a specific
identification of who must be satis-
fied. It may be a greens committee,
a city council, a single individual
who has the power to reject the turf
condition, or it may be defined in
terms of avoiding a certain number
of complaints per time period.

Having decided who it is that
must be satisfied, the very difficult

task of specifying what will satisfy
the individual or group must be
accomplished. Unfortunately, many
people react only in a negative man-
ner. They can frequently state when
quality or condition is not acceptable
but cannot specify in a positive man-
ner what the goal should be.

As a result, turf management
seems to have been historically
faced with trying to provide that
quality turf which can be achieved
with a minimum cost and yet pro-
voke a minimum of complaint.

Three Approaches

In terms of irrigation, sufficient
water must be applied to replace
evapo-transpiration plus provide for
inefficiencies in distribution with
respect to both time and space. This
minimum relates to simply keeping
the turf alive. Beyond this point,
both quality preferences and inten-
sity and/or frequency of use may
necessitate additional cost. To ac-
complish identification of additional
costs, the turf industry must begin
to quantify these variables and re-
late them to irrigation and other
cultural operations.

For a starting point, one approach
to this problem is to determine a
turf management system that will
have the capacity to provide the
very best turf quality attainable.

Let us assume, for irrigation, this
is a solid-set stationary sprinkler
system that is fully automatic and of
sufficient capacity to provide peak
water demand in 28 hours a week or
4 hours per day. Note that by the
above assumption, we also have
identified certain characteristics of
soil, terrain, and turf with respect to
absorption capacity.

To specify numbers, assume an
installation cost of $5,000 per acre
for 120 acres (18 hole golf course) or
total capital investment of $600,000.
With an average life expectancy of
20 years, the annual fixed -cost
(depreciation and interest) would be

(continued on page 42)
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No wilt.

New WILT PRUF Formula NCF
saves you trouble, saves you
money, saves your shrubs, plants
and trees!

WILT PRUF Formula NCF gives
you more effective, economical
protection against transplant
shock, winter kill, summer scald
and air pollution. You'll find WILT
PRUF NCF makes a dependable
sticker. And it eliminates prob-
lems you've had with other anti-
desiccants.

It will not clog sprayers, is not
damaged by freezing, will not so-
lidify, separate or deteriorate in
storage.

WILT PRUF NCF is homoge-
nized for even, economical cover-
age. It mixes easily with water.
Money-saving recommended dilu-
tion is 1-to-10 for most applica-
tions; a single 1-to-5 application
protects all winter.

WILT PRUF NCF is approved for
use on edible crops and raw agri-
cultural commodities in the U.S.A.

Available in 22 0z. aerosol

1qt, 1gal, 5gal, 30gal. and
50 gal. (U.S.) sizes

Write for technical information.

NURSERY SPECIALTY PRODUCTS

Division of J. A. Hartman Corp
410 Greenwich Avenue, Greenwich, Conn. 06830
(203) 661-5840

No clog.

NET CONTENTS: 100% ORGANIC

WiLT

1 U.S. GALLON

PRUE

Formula

NCF

ANTLDESICCANT CONCENTRATE

WON'T CLOG SPRAYER « IS NOT DAMAGED BY FREEZING

qOM  TRANSPLANT SHOCK
pROTECTS F WINTER KILL
SUMMER SCALD

APPROVED FOR USE ON EDIBLE CROPS IN THE US A

NURSERY SPECIALTY PRODUCTS « Greenwich, Conn.. US.A
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You can’t do this with
any other compact backhoe-loader.

Go from loading to
digging in the time it takes
to change seats.

Because this backhoe
mounts on the back.

Sure, other compact
loaders have backhoe
attachments. But you have
to disconnect the backhoe
if you want to use the
loader again.

With our compact, you
can have your trench and
backﬁll, tOo0.

Dig. .. down to eight feet.
Lift capacity: 1000 Ibs. with
the boom fully extended.

A 15.5 GPM hydraulic
pump delivers a pryout force
of over 10,000 Ibs.

Load... 1500 lbs. of

material, and dump it with

a 7"/2-tt. clearance. An
automatic power amplifier
puts extra muscle into the
loading action.

Travel. . . with sure-footed
confidence. Powered by a
husky 30-bhp engine.
Hydrostatic transmission —
at full throttle, you select
any speed from creep-crawl
to 8 mph. Four-wheel
drive. Oscillating axles.
Automatic braking. Stops
quickly and safely.

And all this productivity
comes in a backhoe-loader
package that’s only 6’6"
high by 4"10” wide.

We keep getting better at
our business to get more of
your business. —

And keep it. 'ﬂl



The 3200A compact backhoe-loader.

Industrial Equipment
International Harvester, Chicago, Ill. 60611



Irrigation Pumps
The Heart Of The System

HE HUMAN BODY and an irri-

gation system are somewhat alike
in that they both depend upon a
pump in order to function properly.

Fortunately for most people the
human heart is a very good pump
and supplies the body with the
needed blood to maintain life.

Unfortunately, not all irrigation
systems have good pumps and there-
fore many of these systems do not
perform up to their capabilities.

The pumping plant is one subject
that is often times lightly passed
over when discussing a new water
system. A great deal has been writ-
ten about automatic water systems.
But seldom is the pumping plant
mentioned, so let's look into the
heart of the matter.

In order for a pumping plant to
be designed properly we must know:
(a) source of water, (b) type of
power available, (¢) the gallons and
pressure required to operate the
particular system, (d) pump location
and total elevation (either gain or
loss) from pump to outer extremi-
ties of the system.

Let’s look at the several different
items needed to make up a good
pumping system.

Pumps: This is the most important
part of the system since it does the
work. Pumps come in all sizes,
shapes, and types.

Centrifugal pumps are the most
popular and the most economical
pump used on irrigation systems
today. They can be driven by gaso-
line engines, electric motors, or PTO
drives. They are relatively cheap
upon initial investment. They have
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By JOHN P. DUNLAP
Irrigation Consultant

Lakeshore Equipment & Supply Co.
Cleveland, Ohio

Centrifugal Pump

few moving parts and are economi-
cal to maintain. Centrifugal pumps
are available in a wide range of vol-
umes and pressures. Studying data
on pump performance will enable
nearly anyone to select the pump
to give maximum efficiency.

Their one disadvantage is they re-
quire an intake line which must be
kept primed. But this can be easily
solved if you keep your system un-
der constant pressure. They also
require a footvalve on the end of
the intake line which should be in-
spected yearly and kept in top con-
dition. If you have city water and
are using the pumps as boosters
only, then your priming problem is
solved and a foot valve is not
needed.

Vertical turbine pumps are the
next most popular in use today.
They are more costly to buy. And
their design is more complex. Thus,
these pumps are more costly to re-
pair if anything goes wrong.

But there are instances where
centrifugal pumps will not work and
a turbine must be used. If your wa-
ter source is a well or you must lift
the water more than 15 feet to the

4 For more details on preceding page circle (147) on reply card

pump, then a turbine is for you. They
are also available in a variety of
horsepowers, volumes, and pres-
sures, so select the proper pump to
do the job required.

Specialty valves: These are spe-
cial application valves that are used
to control flow—reduce pressure—
sustain pressure—start and stop
pumps and also act as check valves
if the check feature is wanted. They
are usually fully adjustable and can
be set to precisely control pressure
and flow on your system by sens-
ing the amount of water required.

It is beyond the scope of this ar-
ticle to dwell into the workings of
these valves but almost any flow
or pressure problem can be solved
by selecting the proper valve. It
would be smart to contact someone
knowledgeable in these valves be-
fore deciding which valve to buy.

Check valves: Check valves are
used to stop the back flow of water.

In every instance where system
pressure is to be maintained you
must have a check valve on each
pump. Check valves are available
in several different styles and for
our purposes the no-slam or slow
closing check valve should be used.
Regular check valves close much
too fast and can set up tremendous
vibrations and noises when they
close.

Pressure Tank: The pressure tank
serves a couple of purposes in a
water system but its main purpose
is to provide an air cushion for more
stable pressurization of the system.
Since water cannot be compressed
we use the air chamber to give us
the expansion needed when water is
demanded on the system.

Pressure tanks which have no
membrane between the air and wa-
ter tend to become waterlogged
(loss of all air in tank) and cease
to function a an expansion cham-
ber. The last few years has seen

Vertical Turbine Pump
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the development of the bladder type
tank where a rubber diaphragm
keeps the air chamber free of water.
Once this type of tank is pressurized
in the spring no further attention
is needed until the fall draining.
Even-though these tanks are higher
priced the reliability will more than
offset this added cost.

The above are some of the major
components needed for a pumping
plant.

Now let’s set up a typical pump-
ing plant that a golf course might
need. The club which we are going
to design a system for has just in-
stalled a new irrigation system with
automatic green and tees and man-
ual fairways. The total system de-
mand is about 1000 G.P.M. and the
water source is a lake.

Electrical power (440 volts) is
available. We will choose 3 centrifu-
gal pumps for our installation.

Our system is to be fully pres-
surized at all times so we can fill
sprayers or hand syringe during the
day. Thus, we will include a 5 Hp—
90 gpm at 90 psi jockey pump for
this purpose.

We also know, by adding up our
sprinkler requirements, that for
green and tee watering a second
pump rated at 250 gpm at 110 psi
with a 25 Hp motor will be needed.

In order to get our fairways wa-
tered manually, in a reasonable
length of time, we will need the
third pump, a 40 Hp unit rated at 600
gpm at 110 psi.

While we are at this point in our
discussion lets look at a typical
pump curve chart and see how we
arrived at our Hp requirements for
pump #2. (See Figure 1)

The gallons per minute (gpm) is
across the bottom and total dynamic
head (TDH) in feet is listed on the
vertical left side. To convert total
dynamic head to pressure per square

Each pumping plant is an individual system. The plant de-
sign below was developed after all the input factors were
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Figure 1. This is a typical pump curve chart. Capacity in gallons is plotted on one
axis and dynamic head in feet on another axis.

inch (psi), multiply by the factor
of .43. We need 250 gpm at 110 psi.

We now convert 110 psi to TDH
(divide 110 by .43 which equals 255
TDH). Then on the chart we find
where the lines of 250 gpm and 250
TDH intersect.This indicates that
a 25 Hp motor is needed to give us
this performance. All pump manu-
facturers have pump curves avail-
able so you can choose the right
pump for your own particular needs.

Now let's take a look at Figure
2. Here is a schematic of a typi-
cal 3-pump installation and how the
components should be laid out. The
concrete pad to which they are af-
fixed should be about 12’ x 16’ so as
to give ample working room. Wheth-
er a structure is erected around the
pumps is up to the owner but it is
highly recommended to reduce van-
dalism, and to keep the automatic
pump controls clean and dry.

The piping in the pump house

should be laid out so as to give max-
imum efficiency of flow. The use
of flanged fittings or dresser cou-
plings is recommended so any com-
ponent can easily be removed with-
out disturbing the rest of the pip-
ing system. Also, the use of long
radius cast iron flanged fittings is
highly recommended for the pump
house piping—particularly on the
larger pumps to reduce pressure
loss.

The pumps are automatically con-
trolled by a series of pressure and
flow switches and the entire pump-
ing plant is fully responsive to the
demands of the irrigation system.

One final note. Each pumping
plant is an individual system. Good
pumping plants don’t just happen;
they are carefully designed and en-
gineered to do a particular job and
it is well worth your time to contact
competent help when planning a
new pumping plant. []

known. This typical design features three pumps for added
flexibility in the system.
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Probe Beneath
The Surface

By AUSTIN J. MILLER, President
A. J. Miller, Inc., Royal Oak, Mich.

Overwatering is one of the biggest problems
superintendents experience with automatic
irrigation systems on golf courses today.

FTER spending the day on the

course, the golf course superin-
tendent returns to his office, twists
a few dials, sets several switches
and leaves for the night knowing
that his irrigation system will op-
erate on schedule and without any-
one in attendance,

This is a very common occurrence
in the midwest and confidence in
the automatic system is no longer
difficult to establish.

This doesn't mean that problems
are non-existent. What I would like
to suggest is that we haven’t recog-
nized and addressed ourselves to the
real problems. The superintendent
with the new fully automatic sys-
tem finds it is quite easy to get him-
self in deep trouble by overwatering.

This past season parts of the mid-
west and east were plagued by
heavy rains. Many courses in these
areas are built on relatively heavy
soils. Overwatering in previous years
left them with full soil reservoirs
and no place for the water to go.
The superintendent on a sandy
course was more fortunate. His over-
watering was less obvious. Over-
watering, however, wastes water
and leaches out nutrients, possibly
into the ground water table and
should be avoided.

This is the theme I'd like to de-
velop. But first, let's go over the
tools we have to work with.

In the humid areas of the coun-
try, the irrigation system must pro-
vide all the water turfgrass needs
during the infrequent drought con-
ditions and the supplemental water
the turf needs during the frequent
erratic rainfall periods. The drain-
age system, of course, services the

20

course during periods of heavy rain-
fall.

Designing the irrigation system
for drought conditions requires a
good, even pattern of water distribu-
tion. Relative timing between the
various areas is important but not
critical. If a close watch is kept on
the turf and an area shows signs of
moisture stress, the interval of time
can be increased for that night and
the water deficiency made up. Eco-
nomics (systems seldom have excess
capacity) and the high and steady
evapotranspiration rate during
drought conditions keep superin-
tendents from overwatering during
these times. Evapotranspiration is
the loss of water from the soil by
evaporation and by transpiration
from the plants growing in the soil.

Designing for humid conditions
present a different set of problems.
Generally, the grass has a low
drought tolerance. The evapotrans-
piration rate varies to a greater de-
gree and the amount and frequency
of rainfall cannot be predicted ac-
curately. The designer must now
provide the operator with an ex-
tremely even pattern of distribu-
tion because excess water will not
readily be lost by evapotranspi-
ration. He must also provide for
automatic shut down of the irriga-
tion system due to rain and/or high
soil moisture measurement.

A system designed for humid
areas must also have flexible pro-
gramming for a wide variety of
areas. Rainfall over a course is
generally uniform, but the water re-
quirement varies according to
changes in soil type, slope, etc.

The above discussion deals with
the irrigation requirement of the

grass plant for it's day to day wa-
ter needs. A short range, but ex-
tremely important problem. is satis-
fying the plant's need for water
when the evapotranspiration rate
exceads the uptake ability of the
roots to supply water. A very short
cycle of the sprinklers, 2-5 min-
utes, will raise the relative humidty
in the micro-climate area and reduce
the temperature of the plant and
it's evapotranspiration rate. This is
called syringing. It is valuable as a
dew and frost removal tool.

Central programmers to provide
steady irrigation during a drought,
flexible irrigation during periods
of rainfall, syringe cycles for in-
fluencing the micro climate and
emergency shut down during rain-
fall or high soil moisture are being
installed today and can be relied
upon by the turf area superintend-
ent.

So, doesn’t that solve the problem?

Not really, because the superin-
tendent has to set the amount and
frequency of the irrigation and sy-
ringe cycles and he does not now
have measured input of the re-
quired information. His decisions are
based too much on experience and
too little on fact. The result all too
often is overwatering,

Then, how much water is needed
by turfgrass? This is determined by
solar radiation, wind, grass species,
length of day, cultural practices
and other inputs. Over the long pe-
riod of time we usually return to
the soil the water lost by evapo-
transpiration. The frequency with
which we make these additions and
the amount of water added will de-
pend on the water holding capacity

(continued on page 38)
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