
How SOils Affect Water Usage
J. R. Watson, V.P., Agronomist
The Toro Company, Minneapolis

Water is essential for plant growth and plant activity. It is
involved either directly or indirectly in all phases of the care
and management of turfgrass. Water is necessary for germina-
tion, for cellular development, for tissue growth, for food
manufacture (photosynthesis), for temperature control and
resistance to pressure. It acts both as a solvent and as a carrier
of plant food materials. Nutrients dissolved in the soil by water
are taken in through the roots and then carried to all parts of
the grass plant in water. The food manufactured in the leaves
also is distributed through the plant body in water.

Soil affects watering practices because it is the reservoir from
which the plant obtains the water needed to sustain its growth
and development. Thus, effective and efficient water usage on
golf courses demands a knowledge of the basic physical and
chemical soil properties and how these relate to water absorp-
tion, storage and drainage as well as the frequency, rate and
manner in which water must be applied to turfgrass. Further
all such basic information must be correlated with the re-
quirements for color, play or use, adjusted to fit the existing
or planned irrigation facilities, and modified to suit the level
or standard of maintenance at which the golf course is being
kept or maintained.

Golf course soils, as for any turfgrass site, must provide sup-
port for the turfgrass, provide a firm uniform footing for the
player, serve as a storehouse for nutrients, supply oxygen by
providing for exchange of soil and atmospheric gases and act

as a reservoir for the water used by the turfgrass plants.
The texture (size of soil particle), structure (arrangement of

soil particles) and porosity (percentages of soil volume not oc-
cupied by solid particles) of a soil are the basic physical factors
which control the movement of water into the soil (infiltration),
through the soil (percolation) and out of the soil (drainage).

Texture, structure and porosity, along with organic matter
content, determine the water-holding or reservoir capacity, con-
trol the air-water relationships and drainage characteristics of
the soil. All directly affect watering practices and hence im-
pact directly on water usage.

The intake of water is through the roots, actually through root
hairs as they are the organs through which water is taken into
the plant system. Hence, the depth of rooting, the extent to which
a given root system occupies the soil, the age of the roots ~nd
the supply or number of root hairs all affect the depth to which
the soil should be wet. The volume of soil that is occupied by
active roots represents the soil reservoir for that plant. When
high evapotranspiration (ET) rates occur the need for water is
great and the reservoir may have to be replenished frequently,
especially if the root system is shallow and the soil sandy.

For example, if the need for moisture is 0.25 inches daily,
as the case may be during the heat of summer, the soil must
supply to the plant, 0.25 inches of water between irrigations.
Soils that are otherwise very good for putting greens may hold
only 0.5 to 0.75 inches per cubic foot. This would be an ade-
quate amount of water for one to two days if all of it were
available to the plant. For this to be the case, the roots must

(cont'd. page 12)
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(Water Usage cont'd.)
extend through (permeate) the entire volume of soil to a depth
of 12 inches. If the roots are only three to four inches, obviously
the soil may have to be replenished more frequently - irrigated
daily or even twice daily. With a limited root system or one
that does not fully occupy the volume of soil; the soil must
possess the characteristics necessary to move the needed amount
of water at a rate rapidly enough to permit its uptake by the
root. Generally, plant water needs can be satisfied if enough
supplemental water is applied to replenish that portion of the
available water in the root zone which has been used since the
last irrigation. Some authorities indicate that water should be
added when approximately 50% of the available soil water has
been exhausted. Thus, if the roots fully occupy the soil to a
depth of six inches and the soil holds one inch per cubic foot,
the ET rate is 0.25 inches per day, the green must be watered
daily, since 50% of the potentially available water will have
been used in that period of time.

Enough water should be applied to ensure that the entire root
zone will be wetted. Too, on natural soils, as opposed to those
modified for intensive use (golf greens and bowling greens),
sufficient water should be applied to bring about contact with
sub-soil moisture. Continuous contact between the upper and
lower levels of moisture will avoid development of a dry layer
through which roots cannot penetrate.

Under arid or semi-arid conditions, or any location where
salts may have, or will accumulate, water must be added in
quantities greater than is actually required to satisfy the water
needs of the grass or to replenish the soil reservoir. This is
necessary to ensure periodic "flushing" of the soil to remove
the salt accumulations.

Application of too much water at one time (misuse) is serious
when the soil is poorly drained and the excess cannot be removed
within a reasonable period of time. Such a situation is more
critical in saline or salty areas or when saline water is being
used. When such conditions obtain, water usage must be
modified.

Soils have little direct affect on plant usage of water. Plant
use of water is ~ solar driven phenomenon. The water
evaporated and transpired as a result of this solar energy is ap-
proximately equal to that required to meet the plant's need. This
relationship must be clearly understood to make efficient use
of this vital, and dwindling resource.

Prepared for: Golf Architects Meeting, GCSAA Annual Con-
ference, January, 1987, Phoenix, AZ.

Measuring Roots' Muscle Power
As plant roots grow toward water and nutrients, they exert
pressures of up to 150 pounds per square inch, often splitting
granite boulders and upheaving sidewalks and streets in the pro-
cess. U. S. Department of Agriculture scientists are studying
root pressure and growth in order to breed plants that can bet-
ter penetrate compacted or dry soils. For these studies, the scien-
tists invented special research tools, including a miniature
pressure gauge less than five-millionths of an inch in diameter
to record pressure inside individual root cells, and sensitive
rulers to measure root growth - often less than one thirty-
second of an inch per hour. These tools have allowed detection
in growing root tips of minute pressure changes caused by the
plant's response to its environment, and give scientists some
indication of the roots' muscle power.

Pictures from the Inverness C. C. Meeting
held in April
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NOR-AM INTRODUCES

'urcam'~G
INSECTICIDE

ALL THE ADVANTAGES OF TURCAM
IN A

CONVENIENT GRANULAR FORMULATION

'urcam2~G

Now available in 40-lb. b~gs

IMPORTANT: Please remember always 10 read and
follow carefully all label cuecuons wben applying any
chemical

• FAST ACTING

• GOOD RESIDUAL

• DOESN'T TIE UP IN
THATCH

• EASIER TO APPLY

• ADVANCED CARBAMATE
CHEMISTRY

• COST EFFECTIVE

\~tNOR-AM.
NOR-AM CHE:.MKAL COMPANY

3509 s.ve.soe Road. PO B;)~ 7495
Wilmington DE 19803

John M. Turner
Sat_R.p ..... nt.tive

Spec:ialtyChemlcal,Group

® MOTOROLA
IRRIGATION CONTROLS

State of the Art
Irrigation Management

Distributed By:
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ELECTRONICS

Guaranteed

Reliability

Local Service £; Backup
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who OWNS ONE

SHEMIN IRRIGATION DIV.
Addison, Illinois (312) 773-8090
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No more al ternatives .
Just a better solution.

The Coremas ter 12
total aeration syste m

1. Tine patterns - adjustable as conditions change

2"x I" 72 holes/sq.ft. 2"x311 24 holes/sq.ft.
Z"XZ" 36 holes/sq.ft. ZlIx511 15 holes/sq.ft.
l"x 1.511 96 holes/sq.ft. * 1"x 111 144 hotes/sq.It."

2. Tine sizes - 5/811- 1/2"-3/811- 1/4t1(Quadra-Tine*)

3. Tine depth - hand crank adjustable -0" to 3.75"

4. Productivi ty - 9,000 sq.ft./hr - 40,000 sq.ft./hr

5. Maintenance - grease 2- 3 hrs - no wearing parts'

Sounds too good to be true?
See it to believe it.

312-349-8484

Illinois Lawn Equipment, Inc.
16450 S 104th Ave. Orland Park. Illinois 60462
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Midwest Breezes

Upcoming Events - Mark Your Calendar
June 4 - MAGCS meeting at McHenry C. C.
June 11 - Pro/Supt. Golf at Country Club of Illinois
July 14 - MAGCS meeting at Village Greens of Woodridge
August 24 - MAGCS meeting at Turnberry C. C.
September 21 - MAGCS meeting at Balmoral Woods G.C.
October 8 - MAGCS meeting at Woodstock C.C.
November - Annual meeting
December 8-10 - NCTE at Pheasant Run, St. Charles, IL

Midwest Breezes
While I was in Minneapolis I was surprised to find out that in
late April the Minneapolis area was a good two weeks ahead
of the Chicago area. Minneapolis had a very mild winter the
same as us and it has been very dry for them also. I saw a lot
of dead pfitzers around the area due to an open and dry winter.
They may lose 50% of the pfitzers due to the winter. The turf
on the other hand was looking pretty good.

Only Two Months Left!
Two months left for what? Why, to become eligible to com-
pete for the annual Ray Gerber Editorial Award. Remember
this is a traveling award plaque that has your name engraved
on a plate and you get to keep it for one year. You also get
a smaller plaque with your name on it to keep. The contest runs
from September thru August and you must be an active golf
course superintendent to win. Up thru June this year we have
only four superintendents who have qualified so far. Come on
guys, let's get into this and write an article for "The Bull
Sheet".

Joe Williamson has left Turf Products and has gone into the
real estate game. Joe left Turf Products the middle of April and
due to the timing it was not mentioned in the May issue. Good
Luck Joe!

Jim Walsh has left Lebanon Chemical Corporation to go into
a business for himself. Not sure what business Jim has gone
into. If anyone hears, let me know and I'll mention it next
month.

Our one and only P. V. gave a talk to the Canadian Golf Course
Superintendents Association in March at St. Johns, New
Brunswick. The title of the speech, "Wildflower Connection".
Surely everyone knows who P. V. is after learning where the
talk was given and the subject. If you don't - you're a rookies'
and need to do your homework and learn who your fellow
superintendents are.

,,Prospective' ,
June - the last little Gal of Spring,

Carries Summer in on Her wing.
Will it be a Tropical Heat Wave,

That this Summer will fashion?
Or just a good old Summertime,

Free of that Hot House thrashin?
We're obligated to accept, whatever It's goal,

Even flight to the end, body and soul.
Every Summer, it runs cross the mind,

Will It be mean? Or will It be kind?
Kenneth R. Zanzig

For Sale
Giant Vac. 60", trlr. style 4 Yard hopper, 20hp Twin
Cy 1., Kohler Eng. Electric start, $1,800.00. 416-0072.

CASE 444 hydraulic drive tractor, w/dedoes, hydraulic
drum style, aerator 14hp Kohler eng. 42" cutting deck,
$2800.00. 416-0072.
WESTERN DUPAGE LANDSCAPING
31W478 Diehl Road
Naperville, IL 60540 3 12-416-0072

Wanted
Experienced Sales Representative for New John Deere
Gold & Turf Distributorship - Chicagoland Area. Call
312/683-4440 or send resume to:
BUICK BROS., INC.
14N937 Rt. 20 & 47
Hampshire, IL 60140 Attn: John Buck

Sales Career marketing specialty fertilizer and chemicals
to the golf, lawncare, and landscape trade. Turf ex-
perience and education a must. Salary, auto, benefits, pro-
fit sharing. Send resume with salary requirements to:
Lebanon Chemical, c/o Randy Rogers, P.O. Box 8002,
Rochester, MI 48063.

One hunred and fifty members and friends attended the retire-
ment party for Howard Baerwald of La Grange C.C. Howard
has been the superintendent there for 33 years. Howard and his
wife Jeanette thanked everyone there and wished them all suc-
cess on their scorecard of life.

There have been reports of turf damage due to burning when
you use a turf groomer (verti-cut) too soon after a fertilizer treat-
ment. Like anything else - use a little common sense and pro-
per timing.

The deepest sympathy of the members of the Midwest Associa-
tion of Golf Course Superintendents is extended to Robert Breen
on the passing of his wife on May 17, 1987.

Congratulations to Don and Cindy Cross on the birth of Abilgail
Lo on May 4, 1987.
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A Trip to Taro
by Fred Opperman

In late April, I had the opportunity to tour the Toro plant and
offices in Bloomington, MN. I was impressed with the overall
commitment that Toro is taking to give us very well designed
and tested pieces of equipment. The CAE, CAD, and CAM
computers (computer aided engineering, design and machine)
are being used to design our equipment. Everything from the
simple bolt to a complex pump or frame can be simulated on
this system. The parts can then even be stress tested on the com-
puter screen to determine if there is any weakness or fault. The
testing department and the parts warehouse were two other areas
that really stood out and made an impression. Toro has just mov-
ed into a new parts building with 100,000 square feet of space
and they have started a same day delivery if received by 3:00
P.M.

If you ever get a chance to tour one of the plants that make
our turf equipment, don't pass it up for you will come away
with an education.

End of the assembly line for the Turf Pro 84

Part of a frame being tested for accuracy

Part of the ]00,000 square feet of parts department

CAD/CAM Design on a screen
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BROOKSIDE SOIL TESTING
and

IRRIGATION WATER ANAL YSIS

includes a complete report, and recommendations for
producing quality turf on golf courses.

ADVANTAGES:
• Improves the environment of the grassesand eliminates

turf diseases
• Decreases expenses for pesticides
• Reduces thatch and eliminates fairway renovation
• Decreases expenses for costly fertilizers
• Healthy turf attracts more golfers and increases income

Contact:
Golf course specialists for over 20 years

v. l. Zolman and Son
2618 Harvey Avenue

Berwyn, Illinois 60402

Phone: (312) - 788-4565
(312) - 461-3679

~~~ 3336WP
In Water Soluble Bags

• SAFE
• CONVENIENT
• ECONOMICAL

(i1DRQ.UlW~
1049 Somerset Street, P.O. Box 10

Somerset, NJ 08873 (201) 247-8000
Toll Free Numbers:
1-800-524-1662 (East of Mississippi)
1-800-524-1663 (West of Mississippi)



Outgrow your
Poa annua problems
with ProTurf
Now, with Scotts new
TGRTM technology, you
can reduce you r
course's Poe
population, while
encouraging more
desirable grasses.
You'll see a gradual,
more natural transition
to greener, denser turf .-'::=,.;~"",-.=..-..-==---=..-_-.-,_I
without a sudden ._-- ......-.
decrease in playing ~~31~"l14Aakg)-

;:~;~I:~~~ePfor5\ j

Rick Elyea ...........
[ ~ I 5820 Oakwood Drive
~ Apt.2D
ProTurf Lisle, IL 60532

PH: 312/964-7477

--
639 Firsl Bank Drive, Palatine, lIIine,s eoo67 (312) 358·8884

-

KILLIAN
DESIGN GROUP INCORPORATED

GOLF COURSE ARCHITECTS

- -BOJO TURF SUPPLY CO.
ALL MAJOR TURF SUPPLIES

• Plant Marvel
• Vertagreen
• Du Pont
• Daconil - Dacthal
• FMC Sprayers
• Chipco
• Naiad
• Aqua-Gro
• Fertilizers
• Elanco

24356 Harvest Hills Road
Frankfort, IL 60423 815-469-6730 I
-

Lewis International & America's Turf
Professionals Rely On

Lewis International has known for years of the
high-quality, low-maintenance performance
delivered by HIJET,Daihatsu's multipurpose
utility vehicles.

The HIJETis powered by a whisper quiet 3
cylinder 30 Hp water cooled engine. Available in
4 different body styles; Cut-a-way, Hydraulic
Tipper, New Larger Full Cab and Hydraulic
Liftpick/Tipper, you'll be able to do more work
with fewer vehicles.

,..,'..:IET

DAIHATSU

Multipurpose Vehicles i
_._ - - I

Come in for a demo today on one of the
incredible HlJfT Vehicles. Call either Ken
Quandt or Avery Harris at 537-6110.

4 LocaHons To Serve You:
Home Office:
55 E. Palatine Rd.
Prospect Hts., Il tnJ70

(312) 537·6110

lewis Inti., Inc. II Payllne We.t, Inc.
5220 S. Route 31 225 N. Randall Rd.
Crystal lake, Il60014 St. Charles. Il60174

(815) 459·4555 (312) 584·8700

Payllne South, Inc.
1945 Bernice Rd.
lansing. Il 60433

(312) 474·7600

-17-



Localized Dry Spots
by Keith J. Karnok

Dept. of Agronomy, University of GA
The term localized dry spot( s) (LDS) is used"to describe the

occurrence of an irregular area of turfgrass that for no apparent
reason begins to show typical signs of drought stress. Common
symptoms include a loss of turgor (rigidity) of the plant to a
point that "footprinting" or the inability of the plant leaves and
stems return to an erect or normal position occurs following
compression by footsteps. Footprinting is often followed by a
dark blue/green color of the leaves and stems which is usually
followed by severe wilting and eventual death of the tissue. What
can be perplexing to the superintendent or other turfgrass
managers is LDS symptoms may occur even after a normal
irrigation.

There are several possible causes of LDS including excessive
thatch, compacted soil, poor irrigation coverage, a steep-sloping
grade or hydrophobic soil. If a turfgrass manager is experienc-
ing LDS it's important that he try to determine the cause. Once
the cause is known, the situation may be corrected.

However, there is one cause that may be difficult to correct.
That is, LDS caused by hydrophobic or water repellent soils.
Over the past several years the occurrence of LDS on golf course
putting greens seems to be increasing. This is particularly true
of greens constructed primarily of sand and established to ben-
tgrass. It is now believed that in many cases, these LDS are
the result of hydrophobic soil. The scientific literature shows
that water repellent soils have been reported to occur in citrus
groves, forests and grassland areas. The only published research
on LDS as caused by hydrophobic soils in turf was done in 1978
on an experimental putting green at Ohio State University.

With these facts in mind, research in this area was initiated
21/2 years ago in the Department of Agronomy at the Universi-
ty of Georgia. The primary objective was to try and determine
the cause of these hydrophobic areas on sand putting greens.
Most of the research was conducted by Mr. Kevin Tucker who
was in pursuit of an M.S. degree. Kevin's advisory committee
consisted of Drs. Keith Karnok, Gil Landry, David Radcliffe
of the Division of Agronomy and Drs. Ron Roncadorri and Ed
Brown of the Division of Plant Pathology.

The study began in the summer of 1984 of four golf courses
(Fairfield Plantation, Hidden Hills C. C., Peachtree G. C. and
Summit Chase C. C.) and the experimental putting green at the
UGA Turf Plots. Each of these locations had a history of LDS
on one or more of their bentgrass putting greens. The remainder
of this article will describe the various experiments and results
we have now completed.
Experimental Procedures and Results

The first step involved a careful soil sampling of both LDS
and immediately adjacent healthy areas from each of the test
locations. These samples were taken back to UGA for a
thorough laboratory analysis.

The moisture content of LDS soil was significantly lower at
all locations sampled than soil taken from immediately adja-
cent healthy areas. The moisture content of the LDs averaged
approximately 3% while the moisture content from adjacent
healthy areas averaged almost 21 %. A water droplet penetra-
tion time test verified that the cause of the LDS was in fact due
to a hydrophobic condition of the soil. This test is conducted

(cont'd. page 20)
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PROFESSIONAL
PRODUCTS

Ask for information
Product's new BULK
and the new GREENS GRADE
homogenousiSCU.

~non
TOTAL TURF CARE

BETTER TURF CARE FROM THE GROUND UP.

ROSEMAN
2620 eRA WFORD AVE. 864-1842

EV ANSTON, ILLINOIS

TURF EQUIPMENT HEADQUARTERS

ROSEMAN GANG MOWERS

TILLER RAKES

LEL Y SPREADERS

SEEDERS

ROTO TILLE~S

HOMELITE CHAIN SAWS

FORD TRACTORS

DEDOES AERIFIER

LOADERS

LEAF MULCHERS

ROTARY MOWERS

HOMELITE PUMPS

SALES • SERVICE • PARTS • RENTALS

CENTURY CONTRACTORS, INC.
6401 W. 75 St., Bedford Park, IL (312) 496-0450

GOLF COURSE EXCAVATING
GREEN CONSTRUCTION

Will tailor any project to include" your
personnel to keep your costs down.



PAARLBERG CHEMICALS
featuring

-Par-Ex Fertilizer
-Vertaoreen Fertilizer
-oo Pont Chemicals
-Chipco Chemicals
-Daconl: - Oacthal
-Bean Sprayers
-All Major Turf Supplies

Quality Value Service

1840 E. 172nd St., So. Holland
312-474-3086 815-469-6730

CUSTOM FORMULATED
FERTILIZERS • Granular or Liquid

• Bagged or Bulk Delivery
• Formulated to your

specifications
at no extra costlYler

Enterprises, Inc.
HI.53, Elwood, IL60421
815-423·5551

• Turf Chemicals
• Grass Seed
• R & R Replacement Parts

Nels J. Johnson, Tree Experts, Inc.
SINCE 1930

Nels J. Johnson, Sr.
Nels J. Johnson, Jr. - Karl G. Johnson

Complete, economical tree service for Private Estates,
Parks, Municipalities, Golf Courses, Cemeteries,

Schools, Industrial Areas.
All phases of Arboriculture, Diagnosing, Pruning, Treating,
Transplanting, Fertilization, Hydraulic and Mist Spraying.
Removals. Stump Routing. Municipal Forestry. Chemotherapy
for elms, and other trees.

• FULLY INSURED •
Graduate -- Licensed Arborists

MAIN OFFICE - 912 Pitner Avenue, Evanston, Illinois 60202
Phones: GReenleaf 5-1877 - GR 5-5255

Hinsdale, Illinois - FA 5-0970

KOELPER BROS., INC.
Golf Course Building and Remodeling

444 E. Mors Avenue
Wheeling, Illinois 60090

312-438-7881
DANIEL I. KOELPER

312-541-9182
VICTOR C. KOELPER

FOR THE FINEST IN SOD

THORNTON'S SOD NURSERY
312 - 742-5030

Rt. 2 Box 72 Elgin, III. 60120

Builders Plumbing Supply / Irrigation Dept
133 South Route 53
Addison, Illinois 60101

(312) 629-8 119 department
(312) 629-8100 switchboard

~~~~~~~~~JIIIIIIIIIIIIIIIIIIIIIIIIIIIII

A good sprinkler
system is an
investment to
last a lifetime
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GOLF COURSE IRRIGATION
SALES CO.

Div. of Halloran & Yauch, Inc.
2040 Lehigh Ave., Glenview, IL 60025

CUSTOM PUMP HOUSE
CONSTRUCTION & REMODELINGI

IRRIGATION INSTALLATION
& REMODELINGI

GOLF COURSE DRAINAGE SYSTEMS I

Call Us For Your Golf
Course Irrigation Needs!

(312) 729·1625

Priced Competitively ...
Quality Products ...

IInO-" ',or~ ·ce.set'll You get fast. courteous. service
from Arthur Clesen. We've staked
our reputation on it. Try us and
see the difference.Immediate Delivery of ...

• Chemicals • Ice Melt
• Decorative Mulches • Marking Paint
• Fertilizers • 011Absorbents
• Grass Seed & Mulches • Soli Conditioners
• Hose & Fittings • Hand Tools
• HPI Evergreen Greens

Covers

• Soli Stabilizers
• Sprayers
• Spreaders

Arthur Clesen, Inc.
543 Diens Dr.• Wheeling, IL 60090

Call 312-537-2177

(Dry Spots cont'd.)

by placing a small (.01 ml) drop of water along the length of
intact soil cores at Ih inch intervals. The length oftime (seconds)
required for the droplet to penetrate into the core is recorded.
Usually penetration times greater than 10 to 15 seconds indicate
a hydrophobic condition. Soil from each of the LDS from all
golf course locations showed penetration times greater than 20
second down to the 2 inch depth. At depths greater than 2 in-
ches, the degree of water repellency usually decreased. The
average water droplet penetration times from adjacent healthy
areas down to the 2 inch depth was less than 3 seconds.

The results of the water droplet penetration time test and soil
moisture content clearly demonstrated the presence of a
hydrophobic condition. The next question - why was the soil
from LDS areas hydrophobic while soil immediately adjacent
to these LDS was not? Was there a soil chemical or a soil
physical property difference between the two areas?
Soil Physical Analysis

A physical analysis of the soil from each of the sampling loca-
tions was conducted. Healthy areas were compared to LDS.
Although the soil tested from all locations was predominately
sand (92 %) there was no significant difference between LDS
and healthy areas in terms of sand particle size, silt, clay or
organic matter content. The physical analysis provided no ap-
parent clues.
Soil Chemical Analysis

A complete chemical analysis of soil from LDS and healthy
areas showed no significant difference in the quantity of the ma-
jor or minor nutrients present including P, K, Ca, Mg, Zn, Mn,

312/628-0500

TENNIS COURTS
Construction - Resurfacing

M-C Sport Systems, Inc.
Addison, IL

John Maniscalco

JAMES R. BURDETT
Grounds Maintenance Supplies

Post Office Box 52
Lombard, Illinois 60148

(312) 620·5558
Car Phone 802·5656

NATIONAL CHEMSEARCH CORP.
1001 Craig Road

St. Louis, Missouri 63146
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