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LET THE EXPERTS AT J. J. DILL HELP YOU

MAKE IT

llw g

BUY DIRECT « SAVE MONEY
GET FAST DELIVERIES

Your budget will buy more — in
chemicals and equipment to apply
them — when you deal direct with
Dill. As manufacturer, formulator
and/or distributor, Dill can save you
money. Consistently.

Dill offers the most com-
plete line of quality turf
chemicals in the midwest

. . complete with appli-
cation instructions.

Dill is headquarters for complete
lines of: ® Fungicides ® Herbicides
e Algaecides ® Insecticides ® Fog-
gers e Sprayers.

PROMPT DELIVERY throughout
southern Michigan and northwestern
Ohio, including weekly shipment via
our trucks covering the Detroit, Flint,
Lansing and Toledo areas.

DIAL TOLL-FREE (WATTS) 800-632-4057

‘\\93 CARE

TIP OF THE MONTH

THIS SUMMER

Save on nitrogen costs!
Maintain color, deep roots,
health and vigor with new,
improved Chipco Microgreen
Liquid.

Scarce fungicides NOW IN
STOCK in truckload quantities.

VALUABLE CATALOG

Latest edition, up-dated in all respects. Contains a wealth of in-
formation. Lists and describes hundreds of chemicals, pesticides
and equipment for maintenance of grounds and waters of golf
courses, parks, recreation areas and resorts.

---------------------

J. ). DILL COMPANY Box 788 KALAMAZOO, MI 49005

Dept. PG-4

Gentlemen: Please send your latest Turf Care Catalog.

NAME

ADDRESS

cITY




ECIAL
L:E CHEMICALS - 15, MONTH

THERE IS A DIFFERENCE IN FERTILIZERS AND SWIFT CHEMICAL
1.B.D.U. IS THE DIFFERENCE . .. LET US SHOW YOU HOW 1.B.D.U.
CAN WORK FOR YOU.

Q. WHAT 15 1BDU AND HOW IS IT MADE? Q. HOW DOES SOIL MOISTURE AFFECT THE IBOU

A. IBDU is the registered trade mork for iscbutylidene RELEASE RATE?

diureo, o relatively new controlled release nitrogen A, Up to o point, the higher the soil moisture, the faster the
source. It is monufactured by combining isobutroldehyde release rate of IBDU. However, since the release rate of

and urea 10 yield the most effective source of water IBDU is limited by its solubility, it will only release at o
insoluble nitrogen, certain moximum rote - no matter how wet the soil becomes
from watering or rain fall. This characteristic prevents
leaching in high moisture conditions, without changing the
rote of release.

IBDU is totally unique, Although it is slow acting, it is
100% available to the turf in a single growing seascn,
Unlike UF sourc DU is not substontially affected

by variotions in tempecature or bacterial activity, ond Q. DOES SOIL TEMPERATURE AFFECT THE IBDU
depends almost entirely upon hydrolysis (water) for its RELEASE RATE?
releose o the goil. A. Unlike UF fertilizers, IBDU is not substantially

Q. WHAT IS THE ANALYSIS OF IBDU affecrec variations in soil temperature, There is only o
A. IBDU centoins 31% nitrogen. About 0% of the total 25% voriation in release rate with IBDU from 40°F to 80°F.
nitrogen from 1BOU (27.9%) is slow release or woter Q. DOES SOIL pH AFFECT THE IBDU RELEASE RATE?
insoluble nitrogen, ls_ou itself contains no phosphate or A. Only slightly, Some tests have indicoted that IBDU will
potash, but is availoble in Por Ex fertilizer grodes release ot o higher rate as the pH of the soil decreases.
eantaining shosphote; ond potwshs In other words, pH values ranging from very acid to

Q. WHAT ARE THE PHYSICAL CHARACTERISTICS moderately olkaline (7.5 gH) do not substantially affect the
OF 1BDU? release rate of IBOU, However pH values in excess of 9.0
R A s baTaaen tn e SleNite: N Thin ad, IBDU T & (vary alkaline soils) do tend to somewhat inhibit the

: J releose rate of IBDU.

white, totally homogenous gronule, The picture in this od
shows the two commerciolly ovailoble sizes of IBDU Q. HOW IS IBDU MINERALIZED?
(fine and coarse). It is non-caking, uniform in granule

size, highly flowable, and will not absork water during
storage ~ moking it idea! for handling and spreading.

Q. WHY IS IBDU AVAILABLE IN TWO GRANULE SIZES?

A, I1BDU cannot be used by the turf until it is first dissolved,
ond then it is minerolized in the same manner as other
sources of nitrogen.

In other words, the release rate of IBDU is more dependent

A. The release rate of IBDU to the soil is only governed upon its gronule size ond the soil moisture than on the
by two foctors — soil moisture and granule size. By octuol mineralizotion process — since once it is relecsed
changing the granule size, the rote of release con be from the gronule, it is almost immediately converted 1o
controlled. the avoilable form.
Q. WHY 1S IBDU SLOWLY RELEASED? Q. DOES BACTERIAL ACTIVITY AFFECT THE IBDU
A. IBDU irself is very slightly soluble in woater, being RELEASE RATE?
about 1000 times less seluble thon ures, o commonly used A. No. Becouse IBDU is released by hydrolysis (water), its
fost release fertilizer. In addition 1o its basic insoluble rate of release does not depend upon bacteriol attack,
sature, the release rate of IBDU is slowed sven further Typical UF fertilizers depend almost entirely upon the
by gronulotion, which decreases the contoct surface of bacteriol activity of the soil for their release.
IBDU with water {nthe soll Q. HOW MUCH IBDU CAN BE APPLIED SAFELY?
G 2

Q. GENERALLY, HOW LONG WILL IBDU LAST A. The critical quantity of IBDU depends, of course, upon
A. Since the duretion of availability of IBDU is mainly the type of turf, but generally it may be opplied to most
determined by soll moisture and granule size, its release types of turf at rates 3-4 times higher thon cther
rote is very predictable. conventional slow release fertilizers with ne damage.
Depending upon the granule size and soll moisture, 1BDU Tests at UCLA indicated no damoge on turf when IBDU
will continue release of nitrogen o minimum of 3 months was mixed into the soil (not top dressed) at ox high o rate
and o maximum of 6-7 months at normal rates of application os 32 Ibs, Nitrogen per 1000 sq. ft. Top dressing rotes os
Q. HOW DOES THE GRANULE SIZE AFFECT THE high as 12:15 Ibs. Nitrogen per 1000 sq. 1. moy be used
IBDU RELEASE RATE? with no damage to the turf.

Q. WHAT IS THE KEY ADVANTAGE TO USING 1BDU?

A. The larger the original IBDU granule, the longer it

will last and continue supplying nitrogen to the soil, A. Control, Because the release rate of IBDU is 56 even
ond prediciable, the professional turf manager con literally
control the response of turf ot will = withoyt considering
the interfering conditions such as lemperature ond weather
thot olter the response 1o other slow release products,

b - >

|_IBDU COARSE |
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Don Benham, Representative
DIVISION 4

of LAWN EQUIPMENT CORPORATION

520 W. 11 MILE ROAD ROYAL OAK, MICHIGAN 48068
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How Much Water is Enough?

by JOHN H. MADISON
Professor
Department of Environmental Horticulture
University of California at Davis

Presented ot
““California Golf Course Superintendents
Institute'’
1973, University of California at Davis

The title raises the question of how
much water is enough. The answer to
this question may depend on who is
asking it. The person developing a
new golf course wants abundant cheap
water and the more the better.

The golf course that is paying
$4000 a month to the city for water is
apt to rephrase the question and ask,
‘““‘How little water is enough?”’

CLASSIFIED ADS

FOR SALE - Buckner Sprinklers. 25 - 870
GE Series 3/8 in. nozzle 1 in. drive, 12 -
882 GE 7/16 in. nozzle, 2 - 882 GE 1/2 in.
nozzle; $25.00 each. 228 Quick Coupling
Valves, Model 3-31AR; $5.00 each. Call
Charles Kingsley, Supt., Genessee Valley
Golf Club, 5499 Miller Rd., Swartz Creek,
Mich. 48473. (313) 732-2381.

In the irrigated west we manage
water. It becomes an important tool.
I rate it second only to fertilizer in
management importance, and I’m not
sure but what it should rate first in
many management programs.

At Davis there is a long history of
research directed to the question of
the economics of water and of crops
and of how much is enough. One of the
outstanding figures in the irrigation
story is Frank Veihmeyer, a Professor
Emeritus of TIrrigation Science who
retired over 15 years ago but is still
an active worker in irrigation.

Veihmeyer worked with range and
tree crops and from his studies of dry
weight yield set forth a principle that
water is equally available to the
plant for producing yield, from a moist
soil at field capacity down to a dry
soil at the point where the crops wilt.
This principle has been a useful
guide over the years to many ranchers,
helping them to get optimal yields with
minimum amounts of water.

Continued on Page 7

ProTurf

B Controlled Release Fertilizers
B Ferulizer/Pesticide Combinations

Scotts Windsor and Victa blends

Helping the superintendent
through turf research...

SCOTTS +« LELY » GANDY SPREADERS

Finest quality turfgrass seed—Fairways * Greens  Tees * Roughs

W Fungicides—Herbicides—Insecticides
M Soil Testing—Weed & Disease Identification

Charles Croley

Technical Representative
1120 Jefferson Street
Lapeer. Mich, 48446
Telephone: 313/664-8266




The '*Red Fox'' of Oakland Hills Country Club . . .

FORE-PAR MANUFACTURING
CHICOPEE MANUFACTURING CO.
3M ENVIRONMENTAL PRODUCTS
AGRICO FERTILIZERS

FOX VALLEY MARKING SYSTEMS
E. . DUPONT

ACTI-DIONE PRODUCTS
VELSICOL CHEMICALS
CONTAINER DEVELOPMENT
CYCLONE SEEDER COMPANY
MALLINCKRODT CHEMICALS

TURFGRASS, INC.
Phone: Area 313 437-1427




How Much Water Cont.

After WWII, the USGA made many
grants to the Universities of the US to
get research in turf started again.
Recognizing the need for more infor-
mation about water use and irrigation
they placed a grant with Professor
Veihmeyer to investigate the amount
of water needed to maintain a putting
green. Veihmeyer made his study along
the lines used with walnuts and
similar field crops and concluded that
a putting green could be adequately
maintained with an irrigation once a
month. And you can, in fact, keep
seaside bentgrass alive and healthy
with only occasional deep irrigation.

There were some missing variables
in Veihmeyer’s experiment such as
high levels of traffic and of nitrogen
fertilizer, and I'll come back to these
later.

When 1 came to Davis, Bob Hagan
and I had some cooperative work
started. In our principal experiment we
irrigated bluegrass turf at different
intervals. The longest interval between
irrigations called for us to irrigate
when the grass began to wilt, and in
practice this gave us a 20 day interval
between irrigations. For the shortest
interval we irrigated every other day
whether the turf needed it or not.
Irrigating once in 20 days we did get
deeper roots developed. The turf,
however, was not good looking. None
of us would be proud to grow it. But
oh, was it a joy to irrigate. That Yolo
clay loam opened up cracks you could
put a pencil in, and we couldn’t put
water on fast enough to get run off.
The water all went right in.

Bob Hagan was asked to talk to the
superintendents about our irrigation
work on several occasions. We
couldn’t talk about our work because
while it was started we didn’t have
finished data to talk about. There were
some basic irrigation principles how-
ever that we could talk about. It was
those basic principles that Bob Hagan
talked to you about that I am going to
use to introduce my discussion today.

The first point is that the soil is

Continued on Next Page

Once you
use a
Chipco

something.

You'll be
using
Chipco

everything.

(J Chipco Spot Kleen

[J Chipco Microgreen
Liquid

[] Chipco Turf Herbicide“D”

[ Chipco Spreader
Activator

[ Chipco Thiram 75

() Chipco Crab Kleen

[ Chipco Turf Herbicide
MCPP

[J Chipco Buctril

[J Chipco Turf Kleen

“Rhodia

CHIPMAN DIVISION

CHIPMAN DIVISION OF RHODIA, INC.
New Brunswick, N.J. 08903




How Much Water Cont.

our reservoir for water. As with any
reservoir, the amount of water it
contains depends on its depth. For
us, the measure of reservoir depth is
the depth of the roots - the depth from
which the turf can use the water. The
amount of available water in this
reservoir is subject to additions and
depletions. When there is rain, or when
we irrigate, there are additions to the
reservoir. When there is evaporation
from the soil or transpiration from the
plant, there are depletions.

Once we have the idea of a reser-
voir, of additions and of depletions,
we can easily see that irrigation
management becomes in a sense a
simple matter of bookkeeping. And as
with bookkeeping where we can use
fiscal periods for reporting, we can
make time choices in our water book-
keeping. We can take a little out each
day, add a little back each night and
keep a balance. Alternatively we can
take a little out each day, accumulate
our withdrawals, and add back a
larger amount once a week. The impor-
tant thing is to keep a balance, and
not to allow the reserve to become
overdrawn.

The questions to which Hagan and
I addressed ourselves were: 1 - Can
we develop deeper roots so we can
have a bigger reservoir? 2 - Can we go
until the reservoir is dry and then refill
it?

Now why would we want to do this?
Why would we want to wait till the
reserve was gone before refilling?

First, there are labor savings. At
that time you were all irrigating with
quick coupling heads, and the labor
savings with a long interval could
have been considerable.

Secondly, a long interval between
irrigation provides one of the finest
methods of weed control. You'll often
notice that one of the first results
from installation of an automatic
irrigation system is an immediate jump
in the amount of weeds.

Third, there is less soil compac-
tion. Compaction is greatest on a
moist soil, one at field capacity. There
is little compactability of a dry soil.
Where there is shrinking of a clay the
shrinking and swelling action with
moisture cycles is important in re-
storing soil structure and keeping the
soil open so you get good water and
air circulation.

Fourth, with a longer interval you
induce more fibre formation in the
grass and get a hard fiberous grass
that resists wear and which has other
good characteristics.

Fifth, we save water with longer
intervals between applications. The
water goes into the cracked soil
readily and we wet the soil profile
with much less runoff. As we irrigate
less often there is less lost from
evaporation. Another saving is in
actual water use by the plant. These
savings occur in the following way:
Each day a certain amount of sun’s
energy falls on a turf. This energy is
lost, some by being convected away on

Continued on Page 10
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COWBELL ZI'VID.Q.,,' INCORPORATED
TELEPHONE e, : BRIGHTON 313-229-6169
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WAYLAND 616-792-2241
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Agrico 18-4-10
orks More Efficiently.

And We'll Go To
Any Links To Prove It!

It's a fact. Agrico Country Club Fertilizer for tees and
greens provides more efficient feeding. It gets down to
the grass roots quicker, and gives you more feeding power
for your money.

We'll prove it to you on your own course, free of charge.

While other fertilizers are still at the surface level—where
they can be mowed away by greens mowers—Agrico’'s
18-4-10 formula is already rapidly penetrating to the

root zone. The key to its rapid penetration is Agrico’s
scientifically sized, extremely dense particles. These tiny,
non-burning granules are quickly dissolved and absorbed
to provide instant, longer lasting feeding power.

With far less pick-up by mowers.

Proven on leading golf courses, Agrico's 18-4-10 contains
the balanced nutrient formula necessary for controlled
sustenance of high-quality turf. Ten units of water
insoluble nitrogen provide the balanced ratio necessary
for continued, long-term feeding. Quickly available
sources of nitrogen cause immediate green-up. ..

Sulphate of potash increases summer durability and
winter hardiness, while reducing disease incidence
Agrico’s low phosphorus content avoids excessive
build-up while promoting vigorous, deep root formation

“We’'ll Go To Any Links”

To prove that Agrico works more efficiently, we'll go to
any links. Complete the coupon below, and we'll come
to you with a free product demonstration. We'll prove
beyond a doubt the effectiveness of Agrico’s 18-4-10
formula for tees and greens. And we'll fill you in on
Agrico’s full line of dependable course-care products.

Bud Camp
5208 Renfrew Drive
Ft. Wayne, Indiana 46815

Please contact me for a free product demonstration of
18-4-10 and for information on Agrico's other

=]
« course-care products
rco |-
1§ S Y - T.) 107 1 W
Club

Street or PO. Box
Phone Number
City _ __ State SO B

Ofter good only in Agrico trade areas




How Much Water Cont.

the wind, some moves down into the
soil by conduction, some is reradiated
into space, and some is lost as energy
used to evaporate water. On a given
piece of grass kept continually moist
a fairly constant fraction on the solar
energy will be lost by evaporation.
But if the soil begins to dry and water
is less readily available; less water
will be evaporated by the plant; leaf
temperatures will be relatively higher
by a couple of degrees; and so con-
vection and radiation will be more
effective, and more heat will be lost
by these means.

Sixth, there is a more subtle reason
to favor fully rewetting the soil at less
frequent intervals. These have to do
with the difficulty of managing a daily
replacement. If we add back a bit too
much each day, we have trafficked
areas where the soil becomes com-
pacted, and where with daily irriga-
tion, the water sits on the surface and
forms wet spots. Traffic tears up the
turf and ruts the soil in these wet
areas and they become progressively
worse and form an ugly eyesore on the
course.

On the other hand if we misjudge
and apply a bit too little each day, the
top inch or half inch may remain moist
but gradually we deplete the soil in
the lower part of the root zone and it
becomes dry. Once we create this
““dry bottom’’ our grass goes through a
period of daily water stress, and the
salts in our irrigation water begin to
accumulate in the surface layer where

they become concentrated by evapora-
tion. This is a regularly occurring
problem in irrigated turf. Every year we
see areas of turf dying from physiolo-
gical drought caused by excess salts
building up on top of a dry bottom.
The problem always results from
frequent light irrigations. The persons
to whom this happens never believe
they have a drought problem until we
stick a shovel in the soil and show
them.

As I indicated earlier, Hagan and I
succeeded in growing deeper roots by
stretching the interval between irriga-
tions, but with long intervals we got
poor turf. The best period appeared to
be the longest interval we could go
without causing stress to the grass.
The recent work by Endo and his
students confirms the need to avoid
stress. He ‘is finding that diseases
such as Helminthosporium and
Fusarium roseum may not be problems
unless the thatch dries out. Then on
rewetting there is a heavy release of
sugars and nutrients from the thatch.
This stimulates pathogenic growth of
organisms.

Again, let me note, we used blue-
grass in our experiments. Had we used
a grass adapted to water stress such
as bermudagrass we would have been
much more effective in stretching the
period between irrigations.

Let me give you again, the data
from Vic Younger and the group at
Riverside, using ~ bermudagrass
irrigated at different levels.

Continued on Page 12

Golf Courses Use More

No synthetically produced fertilizer can compare with
MILORGANITE

MILORGAN

/

Than Any Other Fertilizer

12871 EATON AVE.
DETROIT, MICH. 48227
(313) 491 -0606

TERMINAL SALES GORP




The great Greensmaster 3
still has no equal.

And now it’s the best

GREENSMOWER SPIKER THATCHER

WILKIE TURF Equipment Company

1050 OPDYKE ROAD PONTIAC, MICHIGAN 48057

(313) 373-8800
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SISCO
SALESMEN
at your
SERVICE

JIM VINCE has been designing irrigation systems for all
types of turf areas for the past 13 years. That covers a lot
of valuable experience for you in applying products to make
up an irrigation system. Give Jim a call and he will be there.
SISCO sales office and warehouse is conveniently located
west of |-75 and 12 Mile Road exit (Royal Oak).

Sprinkler Irrigation Supply Company d /

Division of A. J. Miller, Inc., 1316 N. Campbell Rd., : 4
Royal Oak, Mich. 48067, (313) 398-2233

Chicago (312) 629-7730 ENGINEERED RAIN

ARE YOU INTERESTED IN JOINING THE

MICHIGAN AND BORDER

CITIES GOLF COURSE
SUPERINTENDENTS  aserr katz

ABSOCIATIONT S aie Nes i st

Fill in the questionaire below and mail to: 0ff. 88-21;0?:!.03. 463-2892

DATE
NAME OF INTERESTED PERSON
MAILING ADDRESS
CITY STATE ZIP

Or you may contact the next golf course supplier who calls on
you and give him the information needed for application.
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How Much Water Cont.

TABLE I

How irrigation determined

43"
3g"
38"
31"
27"

Standard practice

At 75% of evaporation loss
When tensiometer reads 15¢b
When tensiometer reads 40cb
When tensiometer reads 65¢b

The high rate used 60% more water
than the low, yet all the grass looked
equally good.

How much water is enough will
depend on the grass, but also on
where [ am growing the grass. In those
lovely lawns in the British Isles, the
bentgrass is often under greater water
stress than the bermudagrass in the
above experiment. But in England we
run up against the climatic factor of
temperature. With a mean temperature
of 55 degrees, temperate season
grasses can tolerate and survive a
great deal of water stress. In the
California Valleys temperatures do
exceed 70 degrees and even 80 and
90 degrees. Above 90 degrees the
problem may be one of survival in-

stead of water use. Blue and bent-
grasses will survive heat stress better
with modest nitrogen levels and lots
of water. Unfortunately, with frequent
irrigation bent becomes a weed in
bluegrass, bluegrass a weed in bent-
grass and Poa annua and crabgrass
increase as weeds of both.

In all of this it is possible to set
a maximum water use. The maximum
is that needed to use up the sun’s
energy input by using the energy for
evaporation. This maximum is between
16-18”" for June and July. (See Table
10}

To cut down from this maximum we
might consider several factors.

First is the grass. Bermudagrass
can use less than the maximum as we
saw. In 1955 we ran a series of
grasses from April to September with-
out water to test ability to survive
drought. Bermuda was not only able
to survive but continued to make a
slight amount of growth. Zoysia was
not as able as bermudagrass to tolerate

Continued on Next Page

Haln 22159 Telegraph Rd. Southfield, Mi. 48075....356-9137

~

4 irrigation systems

1

g RAIN-BIRD . . . SAFE-T-LAWN . . .NELSON
I

o Good Quality &>

; Good Service
b

§ consultation — design — materials

|enturg

Supply Corp.

3890 W. Eleven Mile Rd. Berkley, Mi. 48072 ... .543-7730 J
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How Much Water Cont.

drying but did well on one irrigation
every 3 weeks. Tall fescue grass not
only tolerated 4 1/2 months of drying
but within two weeks of receiving
water was growing vigorously and had
an excellent appearance. Most cool
season grasses had some patches that
survived drought but they were largely
replaced with weeds. The exception
was ‘Highland” which had crowns
surviving every few inches. These
crowns recovered and made a full
turf again within a season. We can
see the ability of Highland to recover
from drought expressed on many golf
course fairways where Highland takes
over wherever the sprinklers apply
insufficient water.

Another consideration in the use of
irrigation water is the efficiency of the
plant in using water. Grasses are
reasonably efficient and their effi-
ciency can be increased by the use of
fertilizers. One problem is that
efficiency of use and total water use
are in opposition. With the use of
nitrogen fertilizer, more water is used
to make more grass with a higher
degree of efficiency.

We use nitrogen to grow more grass
to take care of increased traffic and
wear, to provide quick recovery from
injury, and to grow a dense sod that
competes with weeds. If none of these
are problems, the least water will be
used by a turf low in nitrogen which is
making little growth.

When we use nitrogen to provide us
with this greater and denser growth,

other things happen. We have shorter
roots and hence a smaller reservoir.
The principle of Veihmeyer no longer
applies. His work was done under
conditions where nitrogen was limit-
ing. (Figure 1) As we increase nitrogen
use our growth is affected more and
more easily by water stress (Figure 2).

T FIGURE 1

1

Al

-

w

= \

SOIL WATER TENSION — increasing ——3=»

FIGURE 2

YIELD - increasing

If we have high traffic and need a
large amount of growth, then we need
both high nitrogen and frequent irri-
gation. If we use less nitrogen we can
use water less frequently. If we are
limited in water use, then we should
limit our nitrogen use appropriately.
Continued on Page 16

GUNTER CO., INC.

D-12495 DIXIE HWY.

HOLLY, MICHIGAN
313:634-4812
o

COMPLETE GOLF COURSE CONST.
REMODELING EXISTING COURSES
IRRIGATION SYSTEM INSTALLATION
CONVERSION OF EXISTING SYSTEMS

GOLF COURSE
CONSTRUCTION
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These Chemagro turf pesticides

make it easier to have great turf on
your golf course.

*DYRENE
turf fungicide

DYRENE controls dollar spot, plus
all Helminthosporium strains—
melting out, leaf blight, leaf spot.
Also controls copper spot, stem
rust, brown patch and snow mold.

*DEXON
fungicide

Stops Pythium. Non-mercurial
also extremely effective in prevent-
ive programs to control cottony
blight.

*DASANIT
nematicide

Broadcast DASANIT 15%
Granular for season-long control
of microscopic “eel-worm”
nematodes that destroy turf root
systems; cause grass seedlings
to wither and die. Thorough
watering leaches it into root zone
for maximum control.

FIVE WAYS
TOGUARD

WAy,

*DYLOX

insecticide

Fast-acting selective insecticide
gives quick clean-up of sod
webworms. Dissolves readily in
water for application with any
spray equipment

*“BAYGON
insecticide

This carbamate controls turf
insects, including species resistant
to chlorinated hydrocarbons and
organophosphate insecticides.

For great turf that gives your
golfers great shooting, order these
Chemagro turf pesticides from
your chemical distributor.

Chemagro Division of Baychem
Corporation, Box 4913, Kansas
City, Missouri 64120.

RESPONSEability
to you and nature

74598
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YOU'RE ENTITLED TO THE BEST
Call Us For Your Needs

GOLF COURSE
CHEMICALS

(You'll get it — and more!)

Herb Carson
Marvin Rothman

AMERICAN RESEARCH CORP.

11840 MAYFIELD AVE.
LIVONIA, MICH 48150
(313) 522-2400

Ext. 2401/2402

3336 TURF FUNGICIDE — A broad spectrum sys-
temic fungicide that prevents and controls all 6 major
turf diseases. Non-toxic, non-mercurial.
BROMOSAN TURF FUNGICIDE — The newest
broad spectrum systemic fungicide for those persistent
problem areas or areas that have gotten out of hand.
CADDY — Economical Liquid Cadmium Fungicide
PMAS (10%) — Crabgrass and Disease Control.
SPOTRETE — 75% Thiram Fungicide,
CLEARY'S GRANULAR TURF FUNGICIDE — For snow-
mold, spring and summer diseases.
CAD-TRETE — Broad spectrum fungicide containing Thiram
and Cadmium,
MCPP — Control of chickweed, knotweed, clover on bentgrass
greens and fairways, bluegrass and fescues.
MCPP—2,4-D — Controls chickweed, knotweed, dock,
dandelion, plantain, ragweed, pigweed, etc.
METHAR 80 — Controls Dallisgrass and crabgrass. Water
soluble.
METHAR 30 — A super crabgrass killer,
AMA PLUS 2,4-D — Control of Dallisgrass, silver crabgrass,
plaintain, dandelion, knotweed, chickweed, and other broad-
leaf weeds.
mA (SUPER METHAR) — The new "AMA' liquid crabgrass

iller,
ALL-WET — Added to water, it allows quicker and deeper
penetration...enables soil to retain needed moisture.
CLEAR-SSPRAY ~ Liquid Hygrostatic Sticker to protect

inst wilt and winter kill,

RU-GREEN — Liquid Chelating agent,
GRASS-GREENZIT — Permanent green pigment, restores
green color to dormant or discolored grass. Not a dye,

P. O. Box 10 Somerset, N, J, 08873
CORPORATION
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How Much Water Cont.
Another factor to consider in
economy of water application is the

frequency of application. Consider a |

hypothetical example in which we can
use 10"’ of water over a 60 day period.

We could apply 1/6th inch every day. |

The effect of this would be an evapora-
tion loss every day, and we would wet
a loam soil no more than 1’’ deep
(Figure 3). The soil would dry out
every afternoon.  We would probably
create a dry bottom and would add all
the salts to the top inch of soil.

If we applied the whole 10’ in a
single irrigation we would wet the soil
to about 5’ deep and since we probably
don’t have roots that deep we probably

would lose most of the deep water. |

Our turf would dry out and we would
lose grass during the 60 days. If we
made 3 1/2’’ applications at 20 day
intervals we would wet the soil to
about 21’ deep and again, much of it
would probably run through the root
zone and be lost.

If we were to apply 1’’ every 6 days
or 2’ every 12 days we would probably
survive and make good use of the
water. This would wet the soil either
6’ or 12’’. At the 6’ level we could
probably recover most of the water for
plant use, and salts would be spread
over a 6’ soil depth.

The subtleties of soil cracking,
dry bottoms, wet spots, leaf tempera-
tures, rooting depth when taken all
together may tend to add confusion to
attempts to answer the question how
often should I irrigate. But if you find
confusion arising, perhaps it is be-
cause the wrong question has been
asked. A better question is this: “‘If
water is limited, how do I use it most
effectively?’’ To this question we can
answer by laying down guidelines:

1- Dig down and find where your roots

are so that you know the usable size

of your soil reservoir.

2- From Figure 3 find out how many

inches of water is held in your soil in

that depth of reservoir.

3- From Table II note the ET for that

time of year and see how long the
Continued on Next Page




FIGURE 3
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HOW TO READ CHART: If a 12-inch depth of loam soil is to be wet, run down left-hand scale to
12-inch line, then across chart to diagonal line labeled ‘‘Loam’* (at point A), and then project line

vertically up to scale across top of chart. Depth

water will last. Inches of water in
reservoir/Inches of water used per
day equals Days water will last. This
is an average and doesn’t take account
of the hot dry windy day when use
soars etc. so the result needs inter-
pretation by that finest of computers,
the rational human mind.
4- Cut down your nitrogen levels to
the minimum amount you need to get
good replacement growth, to make up
for wear, caterpillar feeding, etc.
5- Minimize runoff and evaporation
losses from applying water too fast,
and too often.
6- Minimize percolation losses from
applying too much at one time.
7- If there is salt hazard use occa-
sional irrigations that apply enough
water to leach salt out of the root
zone before it becomes a hazard.
Using such guidelines you should
be able to make the best use of limited
water. If you have lots of water and no
need for care, the best question to ask
is still, ‘“How do I use water most
effectively?”’, and the same guidelines
apply.
SUMMARY
Grass will survive infrequent deep
irrigation but turf quality is poor.
Grass will survive frequent irrigation

B TTISS—————wwwww——————

of water required is 1% inches.

but weediness and compaction become
serious. Good management can be
based on bookkeeping systems. The
soil is a reservoir. The amount held
in the reservoir depends on soil and
depth of rooting. Water is lost by
evaporation and transpiration. It is
replaced by rain and irrigation. With
deep roots bermudagrass and tall
fescue grass will withstand the longest
period between irrigations. ‘Highland’
makes good recovery following drought.
Both efficiency of use and amount used
will increase with an increased nitro-
gen fertilization program. For good
management the superintendent will
ask himself the question, ““How can I
make most effective use of my water.”’

Use will be most effective if he
avoids losses from evaporation and
runoff associated with application too
fast and too frequently, and avoids
percolation losses from applying too
much. Too fast and too frequently also
lead to dry high spots, wet hollows,
dry bottoms, and excessive compac-

tion.
TABLE II
Data for Davis is used. This will
not apply in the fog belt. Elsewhere
in California, it may be taken as a
general guide. Next Page
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R.P. KLEIN & SONS, INC.
TURF EQUIPMENT
SERVING EASTERN MICHIGAN

AGRICO DUPONT
BEAN LELY
BERRIEN ROYER
BRILLION YORK

Please Call Us for Prices & Literature

Call Toll Free 800-462-3263

54 Brown Street
Croswell, Michigan 48422

TURF SUPPLIES INC.

6900 Pardee Rd.,Taylor, Michigan
(313) 291-1200

DON’T EVEN THINK
OF BUYING

GRASS SEED
FERTILIZERS

FUNGICIDES

WITHOUT CALLING

2911200
TURF SUPPLIES INC.

6900 Pardee Rd.,Taylor, Michigan
(313) 291-1200

CALL LAKESHORE COLLECT
(216) 651-1600

FOR ALL YOUR

TURFGRASS SUPPLIES

- CHECK OUR PRICES -
- QUOTATIONS ON REQUEST -

LAKESHORE

EQUIPMENT & SUPPLY CO.
10237 BEREA ROAD
CLEVELAND, OHIO 44102
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How Much Water Cont.
From data of Pruitt on water use
hy turf:

Average in. Month

January .937

February 1.94
March 3.01
April 4.84
May 6.08
June 8.3856
July 8.36
August 6.46
September 5.04
October 3.35
November 1.67
December 0.91

If we assume that it is worthwhile
to save 0.3”’ of water per week - that
is over 400,000 gallons a week on 50
acres, then it is worthwhile to change
schedule II times a year, and apply
water according to the following
schedule:

Dec. 20 — Jan. 20
Jan. 20 — Feb. 20
Feb. 20 — Mar. 20
Mar. 20 — Apr. 5
Apr. 5 — Apr. 20
Apr. 20 — May 10
May 10 — Aug. 15
Aug. 15 — Sep. 10
Sep. 10 — Oct. 1
Oct. 1 — Oect. 17
Oct. 17 — Nov. 15
Nov. 16 — Dec. 10

0.3" per week
0.8" per week
0.9" per week
1.2" per week
1.5" per week
1.8" per week
2.1" per week
1.8" per week
1.5" per week
1.2" per week
0.9" per week
0.8" per week

The above are rather crude data and
are only illustrative. They make
allowances for evaporation and other
losses.

One approach to use might be this:
Suppose in mid-summer we apply 0.6”
every other night, wetting the soil to
about 4’’ deep. Then beginning Aug.
15, we skip one night a week and make
3 applications in 7 days; beginning
Sept. 10, we make 5 applications in 2
weeks, beginning Oct. 1, we make 2
applications per week (7 sunny days);
beginning Oct. 17, 3 applications in 2
weeks (i.e. 14 sunny days); beginning
Nov. 15, 1 application per week;
beginning Dec. 10, 1 application in 2
weeks, and then so on, back in the
other direction. Of course, we make
due allowance for rain, and pick up or
schedule again only when skies are
clear and sunny.

The method of keeping the number
of irrigations the same, but making
them shorter or longer, is not desirable
for the obvious reason that short
irrigations are also shallow irrigations.
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the HIG@AIMER GN-3 Aerifier-

The big area tow-behind unit . . . .
brings up to 16,000 Ibs. of top dressing per acre.

® !5 ton capacity weight rack is standard.
® Hydraulic lift for ease of transport.
e Easily removed to free tractor for other operations.

® STRAIGHT LINE AERIFICATION means toking longer cores from higher,
dryer, more compacted area; smaller cores from lower, softer soil with o
subsequent leveling action through dragging.

® PATENTED FLEXI-PRESS SPRINGS fit over spoons and prevent turf
tearing. Spoons come in ‘open’ and ‘thatch’ type in %2'', %', ond 1'' with
Flexi-press to motch.

® THREE GN-3 UNITS ... 18 ft. of tow-behind Aerifier® when three GN-3
units ore used with the Triplex Hitch. Greot for safer athletic fields ond
healthy fairways.

o | LAWN
Hahmnm I o
Wl  CORPORATION

TURF PRODUCTS

) 520 W. 11 MILE ROAD
Sold and Serviced by: ROYAL OAK, MICHIGAN 48068

PHONE: (313) 398-3636
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JACOBSEN

Now, Front Mowing for Fine Turf...

=== F-10 MOWING
=3 | TRACTOR

JACOBSEN designed the F-10 just for
mowing your fine turf areas with mini-
mum manpower. Because all mowing
units are ahead of the tractor wheels,
you won't have wheel tracks or streaks
of uncut grass on fine turf, Operator has
full visibility of all mowers without
twisting and tuming . a distinct
safety feature.

Individual hydraulic controls let oper-
ator adjust width of mowing swath to
mow between trees and obstacles. With
7 mower units, the F-10 cuts from 45 to
62 acres per 8 hour day. Hydraulic sys-
tem raises and secures mower for safe
transport. Travels at speeds up to 30
mph. Handles safely on hills and
slopes, too.

e ea  THE NEWEST

ERUSSEEEE MowINe
| TRACTOR FOR MAINTAINING THE
* FINEST TURF IN THE WORLD
’ﬂ ’i I”iller GARDEN AND LAWN EQUIPMENT COMPANY

1593 S. WOODWARD AVE. BIRMINGHAM, MICHIGAN 48011
TELEPHONE: (313) 647.7700

""A Patch of Green'"’
31823 UTICA ROAD
FRASER, MICHIGAN 48026




