Bolens

Mulching Mowers.

They cut the
grass and the
work load.

In one pass.

Bolens Mulchun&Mower isa
Trademark of FMC Corporation
© 1977 by FMC Corporation

Circle 113 on free information card

= The Bolens Mulching Mowers take care of the
clippings. So your crew won't get stuck with extra
clean-up. And you won't get stuck with extra costs.
= The unique Bolens Muich-
ing Mower cuts and recuts the
clippings into tiny particles, and
then throws them back into the turf. Providing an
invisible, nitrogen-rich mulch.* So there'’s no raking,
bagging or hauling involved. And less lawn feeding
to do. Your crew can move on to other jobs. And
you'll be saving on fertilizer. « Models are specially
built for commercial and institutional use. Straight-
thru steel axles, rugged all-steel deck, tough one-
piece handle and positive cutting height adjust-
ment. m The Bolens Chain Drive Tiller. The tiller
designed to spend long, hard hours out on the job.
Not in the shop. Our 3 and 5 hp models feature fully
enclosed drives that seal in the oil bath lubrication
and seal out dirt. Cuts down on maintenance. And
delivers plenty of power to the heavy-duty slasher
tines. Or to a whole array of optional attachments
that converts it to a walk-behind tractor. Controls
are center-mounted on console for safety.
= Bolens Mulching Mowers and Chain Drive
Tillers. Built to be tough on the job. Not your crew.

See the complete line of Bolens commercial
power equipment at your nearest dealer. For his
name and address, call 800-447-4700 toll-free
anytime (in lllinois, call 800-322-4400). FMC
Corporation, Port Washington, Wisconsin
53074.

*Proven in a 2-year study at Michigan State
University. For a free copy of this study on
nitrogen return, contact FMC Corporation,
Port Washington, Wisconsin 53074.

+MC
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Spray systems

your water into the more acceptable 4-6 pH range.
Consult your pesticide dealer for a compatible
adjuvant for this purpose.

Fungicides containing copper would not have
the water adjust for pH. The acidity may cause
enough copper to solubilize that it will cause plant
injury. Sprays containing lime should not be acidi-
fied for obvious reasons.

Disposal of Pesticide Containers.

‘EPA regulations call for no pesticide related
materials to be disposed of by open dumping, open
burning (except small quantities of combustible
containers not in excess of 50 pounds, or those

and which did not originally contain organic forms
of mercury, lead, cadmium, arsenic, beryllium or
selenium), or water dumping.

However, it is interesting that the EPA would
state in its publication that “Since adequate dis-
posal sites and the necessary facilities are not
readily available nationwide, and since signific-
ant information gaps exist which make it infeas-
ible to write specific criteria for certain disposal
methods; and procedures, prescriptive regu-
lations requiring specific methods of disposal
should not be insured at this time. The Agency has,
however, elected to issue prohibitionary regu-
lations to limit and constrain the worst acts listed

emptied in a single work day — whichever is less

above.”

WTT

Helicopter spraying

We've been using an aerial program
at Mayfield, primarily for fungicide
application, for the past eight years.

Shortly after moving to Mayfield
in 1967 it became evident to me that
a regular, preventative fungicide
program was necessary since our
turf was a combination of bentgrass
and Poa annua, the greater portion
being poa.

Mayfield was built on very
rugged terrain. There are numerous
steep slopes on the fairways. This
makes pulling tractor drawn spray
rigs very difficult. In those early
years we were cursed — we're
always cursed with poorly drained
heavy clay soils — but in those early
years we seemed to be cursed with
perpetual wet weather. This really
made spraying and even mowing
difficult to accomplish without
damaging the turf surface.

Our three primary fungal prob-
lems were and continue to be Hel-
minthesporium leaf spot, dollar-
spot, and snow mold.

We tried substituting a boomjet
spray rig for our regular boom rig.
This gave us better coverage and
consequently fewer passes on the
fairway and fewer tracks, but still it
was more susceptible to wind drift
and not quite as exact, and it still
didn't completely eliminate the

problem of traversing the hills and
subsequent marking of the surface.

In 1969, we became aware of a
helicopter spraying service that was
available in northern Ohio. Several
courses were using their services
and opinions were varied but mostly
favorable.

During the winter of 1969-70, we
found that snow mold incidence on
our fairways was quite severe,
despite treatment the previous fall.
On the first of March snow coverage
melted, but the snow mold fungi
were still active. With more cold
weather and snow very probable, it
was imperative that we treat the
fairways. Ground conditions were
such that we couldn’t drive on the
course with anything so arrange-
ments were made for the helicopter
to come in and spray our fairways.
This was done on March 3, 1970.

We were so impressed with the
apparent coverage and speed of
completion that we decided to try a
complete program in 1970. That year
they charged us $160 per application
and we furnished the chemicals. As
might be expected, next year the
price rose to $240 per spray. Due to
both price increase and the unavail-
ability of the helicopter on a few
occasions when we needed it, we

by Charles H. Tadge, Mayfield Country Club, South Euclid, Ohio

only used the spray two times in
1971.

After carefully analyzing the
relative cost, we felt we could still
justify aerial spraying and we went
back to a complete program in 1972.
We have continued the service on a
regular basis since 1972 with an
average of about eight sprays per
year.

We don't rely 100 percent on the
aerial spray program. Like any
course we've got perennial trouble
spots where disease, particularly
dollar spot, seems to persist, so
periodically we'll touch up these
areas as needed with our boom
spray.

We're presently the only course
in northern Ohio that's using an
aerial spray program on a regular
basis. Several courses have used the
service occasionally for spraying
fungicides. Two courses have been
sprayed for grubs and report good
control. They have also sprayed one
course for broadleaf weeds on fair-
ways with good success. Usually
once a summer we've had Mayfield
sprayed for control of mosquitos.

Continues on page 25
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MAN’S CONQUEST OF THE MOON
WAS, WITHOUT DOUBT,
A GREATER ACHIEVEMENT THAN
THE DEVELOPMENT OF
AN OUTSTANDING BLUEGRASS, BUT...

For Turf Professionals
and Home Gardeners,

RATED OUTSTANDING FOR
OVERALL PERFORMANCE...in actual use
...BY PEOPLE WHO KNOW
AND GROW GREAT GRASS.

Put into proper perspective, many of man’s achievements
are “‘giant steps’...none as dramatic as the conquest of
the moon and space.

In the world of turf, “ADELPHI" Kentucky Bluegrass is the
giant step of the decade. Its rich, darker green color, its
excellent density, its good resistance to disease...have
been bred right into it by man. Its acceptance has been
virtually universal. “ADELPHI"...on golf colurses, athletic
fields and on beautiful lawns everywhere.

ISN'T IT TIME YOU TOOK
THE GIANT STEP IN TURF?
...10 ADELPHI.

FOR INFORMATION, CONTACT:

Jamaica, N.Y. 11423
Farmingdale, N.J. 07727
Minneapolis, Minn. 55413

Bound Brook, N.J. 08805 ® Downers Grove, 1Il. 60515
Spokane, Wa. 99213

Canadian Inquiries: National-NK Seeds Lid., Box 485, Kitchener, Ont.
Rothwell Seeds Ltd., Box 511, Lindsay, Ont.
Other International Inquiries: Northrup King Co., Minneapolis, Minn. 55413




Here’s rugged, economical power for landscaping,
snow removal, mowing, materials handling and
other work. 44 net SAE horsepower Ford diesel or
gasoline engine. A wide range of options let you
tailor the Ford 335 to meet your needs and

your budget; transmission and PTO options,
differential lock, 3-point hitch/hydraulics,
5/8-cubic-yard loader, tire options, etc. Count on
your Ford tractor and equipment dealer for sales
and service. He’s listed in the Yellow Pages under
“Tractor Dealers’ and/or *““Contractors’
Equipment and Supplies”. See him soon.

Fast, precise landscaping. Ford Digging power. 10-foot Ford
3-point hitch and hydraulics backhoe (optional) handy for
(optional) with twin lever ditching, digging transplanting
controls. Response is smooth sites, constructing irrigation
and accurate with fine incre- lines. Rugged, fast-working
ments of adjustment. backhoe.

FORD TRACTORS ‘&2

75" ANNIVERSARY



Helicopter
from page 22

Probably the greatest single fac-
tor in the success of an aerial
application is the effective perfor-
mance of the pilot. We've been fortu-
nate to have the same pilot over the
past several years. He learned to fly
in the service, had quite a bit of
experience in Vietnam, and is very
capable and conscientious. Last win-
ter he became the owner of the
company.

Actual spraying time involved at
Mayfield has been about an hour,
with an equal amount of time
needed for filling and mixing chemi-
cals. The helicopter is calibrated for
an application of five gallons per
acre at 35 miles per hour. Effective
swath is 40 feet. Droplet size is very
fine. Proper droplet size is very
important to take advantage of the
rotor wake and also to minimize
drift.

Naturally, wind is a very signifi-
cant factor. We try to spray when the
wind is five miles per hour or less.

The helicopter is like a giant air-
blast machine. Several million cubic
feet of air are moved rearward and
downward during flight. When
flown at heights of less than 10 feet,
the rotor wake effectively drives the
material into the foliage. Swath
width increases as height above the
ground increases, but drift potential
also increases.

There are curls formed at the
ends of the rotor wake called vor-
tices that disappear last into the
foliage, presenting a reliable, visi-
ble indication of swath width at air
speeds of less than 35 miles per hour.

The helicopter's maneuver-
ability and agility to work in close
spaces is a paramount asset. We
found that pocketed greens may get
too much material if the helicopter
backs into the pocket and then
sprays out from a standstill position.
This can be eliminated by coming in
over the trees and suddenly drop-
ping down to the surface to be
sprayed. You have to have a good
pilot for this. Some pilots don’t want
to use this technique.

The cost for spraying is presently
$300 per application. An analysis has
shown that spraying with our equip-
ment would cost between $170 and

$200 per application. This includes
wages, payroll taxes, gasoline,
equipment maintenance, and
depreciation. This still falls short of
the $300 price we pay for aerial
spraying, but there are other factors
to consider. It frees a key employee
and tractor to perform other tasks.
Na ruts, soil compaction, or tire
spins ever occur, no matter how wet
the soil surface may be. When ad-
verse weather threatens and fungal
diseases are active or imminent, the
spraying can be accomplished very
quickly.

The prime question which must
be asked is how much is it worth to
have all the fairways and greens
sprayed in one hour with no tractor
sprayer interfering with the golfers
or other maintenance operations.
We feel these factors justify the ad-
ded cost for aerial spray.

Another factor that might be
worth considering for some courses
would be the use of EPA restricted
chemicals. If the course personnel
were not certified to apply these
chemicals, the helicopter service
could be contracted to perform the
function. All hazards inherent with
the handling of the materials could
be born by the aerial spraying ap-
plicator.

In conclusion, aerial spraying by
helicopter may not be the ultimate
answer. It may not fill everyone's
needs, but at Mayfield we are well
satisfied with the results we have
experienced. WTT

Tractors
Equipment

for sales, service,
rental and leasing

335 TL
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THE SCIENCE OF SOILS
FROM NEW TURF HANDBOOK

William H. Daniel, Ph.D., Department of Agronomy, Purdue University, W. Lafayette, Ind.

Soils are composed of particles of an infinite
variety of sizes and shapes. The soil profile, as de-
scribed and classified by state and national sur-
veys, is the result of gradual changes that have oc-
curred during soil formation. More than 7,000 natu-
ral soil types have been identified and classified in
the USA. Indiana has 36 groups of soils which in-
clude more than 700 types. A soil is typed accord-
ing to its texture — sand, silt, clay. Soil types also
reflect the parent material, drainage, climate, and
vegetative growth associated with the soil during
its formation.

Organic matter, the residue of plant decay,
creates specific characteristics in the soil profile.
The tall grasses of the prairies helped to create the
deep black topsoils. The northern pine forests on
the sandy soils in Michigan helped to create a
leached organic upper and a dense lower soil hori-

Dr. Daniel is in the final stages of writing

his new “Handbook for Turf Managers.”

! The book has 39 chapters on topics such

as Management, Grasses, Rootzones,

Pest Control, and Turf Uses. The new

book will be available from Harvest
Publishing Co. this spring.
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Figure 1: Drawing of a typical soil profile.
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zon. Soils under hardwood forests are medium
dark because they contain medium amounts of
humus. Soils developed under low rainfall and
high temperatures have little organic matter.

A. Source Of Parent Material

An infinite variety of physical and chemical
forces have combined to create the different soils.
Some of these forces are volcanic eruptions, freeze
and thaw, mountain stream erosion and flash
floods. Those big rough boulders of the mountain
streams eventually become the gravel of the river,
the sand of the shoreline, the silt and clay of the
flood plain and the clay of the delta and the ocean
floor. The process of erosion, grinding, wearing
and sorting helps to produce many soil types.

Freezing and thawing as a weathering process
is powerful. As water freezes it expands 9% or
1/11th of its volume. Every chip, crack or crevice
becomes a pressure point. As the rock flakes, its
surface is exposed to the weather's attack on its
solidarity. Weathering is a process affecting all
particles, tending to continuously subdivide them.
This earth’s covering is thin because weathering is
primarily a surface phenomena.

The natural processes of soil formation are con-
tinuously at work. When soil particles are moved
by water, gravel and sand particles settle quickly
but move as the currents change. Clay settles
slowly, and as a result, moves into deeper water
where dense layers are formed. Periodically, a
flood of incoming water contributes silt and sand to
the clay layers. Eventually, the water level
changes, the lakes dry up, the poorly drained flat
plain is left with productive clay or clay loam soils.

In portions of Canada and central United States
the glaciers of the ice age moved the material that
other forces had assembled. Boulders were trans-
ported hundreds of miles, topsoil was stripped to
bedrock (some areas in Canada), lakes were
gorged (Finger Lakes of New York), old river
valleys- were buried (Teas River of Indiana), and
new rivers formed (Ohio River). As the glaciers
melted, their terminal moraines became gravel
and sand deposits. Undulating as well as level land
was left stony, or, in some cases, remarkably free
of stones. Large gravel and sand deposits were cre-
ated by the sweeping power of outwashes.

Winds play a continuing part in soil deposition
or structure. The huge loess deposits downwind
(east) of the Mississippi River, the sand ridges
along creeks and lakes, and the sorting process
across the deserts all illustrate the force of the
wind.

Vegetation tends to stabilize soil surfaces as
well as to produce organic matter for a multitude

For ad on following page circle 104 on free information card §



° ‘:.\ \ _ £ ‘ ' ‘ Recreational lakes, ponds and streams
Now, rid WP T aemeantiobetun

are meant to be fun places. Not choked
lak f \i t V' /25 / 7 with unwanted water weeds or ugly algae.
y0lll' e 0 i 1 A ..‘ /. Now, Pennwalt offers two great aquatic

¥ 1 7 ¢ / h § %95
3 @« iy, erbicides that clean up these problems—
unwanted 307 8 " fastand sffeciively
Wi e 9/ 3 /. MeetAquathol” K and Hydrothol® 191 aquatic
water eeds g i _ /' -{herbicides. Aquathol K is available as a liquid or

e

" granular. It controls weeds efficiently and quickly.
In fact, you can swim in lakes treated with Aquathol
f2/ * K 24 hours after application. And treated water can
& / “be used immediately for golf course irrigation without
8% harm to bentgrass turf. Hydrothol 191 does even more.
7 It controls both weeds and algae. And after treatment,
g there's no waiting period for swimming. Put Aquathol K or
: Hydrothol 191 to work for you.
For a cleaner, prettier lake.

For more information, contact AGCHEM DIVISION,
PENNWALT CORPORATION, 1630 E. SHAW AVE ,
FRESNO, CALIFORNIA 93710 (209) 226-8400.

All pesticides can be harmful. Read the label carafully and use only as directed
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Soil Science

of organisms. As these organisms feed and die they
effectively contribute to the granulating and struc-
ture creating processes of soils. The decay of plant
parts accompanying the release and recycling of
elements used in plant growth are fascinating con-
servation phenomena.

Chemicals and clays carried into the oceans
gradually become sedimentary layers of lime-
stone, sandstone, shale and other rocks. When lif-
ted by geological forces, such as earthquakes, the
new land exposed joins in this cycle of constant
change.

Chemical processes, such as oxidation, solu-
tion, hydration, and carbonization, are constant
acting factors making soil formation a continuous
process. The result is the textured and structured
soil that anchors the plant and serves as a reser-
voir of nutrients, water and air.

The different layers or horizons constitute the
soil profile. The A" layer of the profile is the zone
of organic accumulation, the darker colored, struc-
tured topsoil. The second layer or “B" horizon, is
made of clays and other fine particles collected as
fragipans, or dense clay layers and subsoils. The
“C" horizon is the parent material, which has been
less affected by weather, water and organic matter
interactions.

Many soils of western North America tend to be
less developed since they have received limited
water action in the recent geologic past.

B. Soil Texture

The sizes and shapes of soil particles deter-
mine the soil texture. The infinite variety of sizes
are classified as colloids, clay, silt, sand, gravel
and stone. Clay, silt and sand contribute most to
soil-plant relationships.

B-1. Soll Texture Classification

Surface
Soil separate Diameter Particles/gm areain1ig.

mm number sq.cm.
stone over 25 - -
coarse gravel 25-5 1 -
fine gravel 5-2 30 -
very coarse sand 2-1 90 1
coarse sand 1.0-0.5 720 23
medium sand 0.5-0.25 5,700 45
fine sand .25-1 46,000 91
very fine sand 10-.05 722,000 227
silt .05-.002 5,776,000 454
clay below .002 90,260,853,000 8,000,000

ment of soil particles within aggregates, granules
and clods. Cations, colloids and humus contribute
to their formation and stability.

Most clays have a net negative charge which
allows the particles to join with positively charged
ions such as calcium (+2). Bacteria and fungi pro-
duce secretions and decaying plants release com-
pounds which cement particles together.

D. Topsoil

A medium sandy loam topsoil containing suffi-
cient organic matter (5-10% by volume or 2-3% by
dry weight) should be well granulated. The degree
of granulation is expressed as the percent of the
silt and clay content occurring as aggregates. A soil
with 60% aggregates is considered to have good
structure.

Aggregates of soils created by binding agents,
colloids, cations, humic acids, and decaying or-
ganic matter are more stable to the forces of water.
In comparison, aggregates formed by physical
forces such as wetting and drying, freezing and
thawing, and /or tillage operations are relative un-
stable.

In general, topsoils which drain well enough to
allow air into at least 25% of the pore space (or
10% of volume) within twelve hours of saturation
are considered satisfactory for most uses.

E. Topsoil Standard

The British (B.S. 3882:1965 of British Standards
Institution) have identified topsoil into categories:

Topsoil is the existing surface layer of grass-
land or cultivated land. It is usually a darker shade
of brown to black because of its organic matter
content mixed with the mineral matter. Topsoil
tends to be friable and show some degree of poros-

The intermix of particles has been classified
into soil types based on the predominance of the
fractions involved. (See Fig. 2). Sandy clay loam
soil has only 20% clay but it is identified as such
because clay particles characteristically standout.
A soil must have more than 50% sand before it can
exhibit the characteristics of a sandy soil. Silt par-
ticles act individually unless captured as organic
aggregates or fragipans.

Cracking and fracturing of the soil is mini-
mized when the clay content is less than 30% and is
diluted with sand and silt.

C. Soil Structure
Soil structure is determined by the arrange-
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PERCENT
A

Figure 2: Textural triangle showing the
various soil types.




Clean, easy, effective weed control, right to
bare ground. In one treatment. Use OXY
UREABOR granules. Spread it on and forget
your weed control problems for a whole
season or longer. Call or write Industrial

/W
oxY.

e

Occidental Chemical Company

P. O. Box 5337, Houston, Texas 77012 (713) 477-8811
P. O. Box 198, Lathrop, California 95330 (209) 858-2511

Carefully read label instructions before using Oxy Ureabor.

weeds with

UREABOR
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Soil Science

ity. Topsoil texture may be classified as:

Light topsoil contains a high proportion of sand.
It may be possible to mold it when moist, but it will
lack cohesion and fall apart easily.

Medium topsoil contains a blend of soil tex-
tures. It can be easily molded when moist but it is
not sticky and does not leave a smooth polished
surface when smeared.

Heavy topsoil contains a high proportion of
clay. It is sticky when moist, slippery when wet,

E-1. Topsoil classified based on its pH.

Description pH
alkaline more than 7.5
slightly alkaline 7.0-7.5
slightly acid 6.0-7.0
acid less than 6.0
strongly acid less than 5.0

Stone is defined as any inorganic particle larger than 25
mm (1 inch). The size of gravel is 2-25 mm.

E-2. Topsoil classified as to content of stone
Class % by weight

stone & gravel free less than 1%

slightly stony 1-5
stony 5-20
very stony 20-50

extremely stony over 50

and leaves a smoothed polished surface when
smeared.

Topsoil may also be classified by pH and stone
content.

Soil for ordinary use may include a few stones
up to 5 cm or two inches in diameter. For turfgrass
areas, the larger stones need to be removed. For
athletic fields, playgrounds, or where body con-
tact is made with the soil, stone-free soil is recom-
mended.

F. Bulk Density

Well aggregated soils, when oven-dry, may
have a bulk density of 75 to 95 pounds per cubic
foot. These soils at field moisture capacity would
be 90-115 pounds per cubic foot.

Loamy sand has a bulk density of 82-102 pounds

F-1. Bulk Density, Porosity, and Hydraulic Conductivity of
a Loamy Sand Under Various Levels of Compaction.

Compaction Bulk Aeration Hydraulic
Intensity Density Porosity Conductivity
cu. ft. cc
Ibs. gm % inches/hr.
Lowest 82 1.31 215 6.5
1.45 20.8 1.4
1.49 10.0 0.9
1.60 11.0 0.2
Highest 1.02 1.64 10.9 0.2

Introducing the 36 inch cut Bunton Rear Discharge mower.
A new design deck allows close trimming on both sides,
helps prevent windrows and gives you a clean manicured
cut (not that just-cut look). The new variable speed drive
gives a wider range of ground speeds. The 3 gallon fuel tank
and Hi-Way front caster wheels are standard equipment.
This new mower is designed for fine lawns and rough areas.
The finger tip control gives the same easy handling and hill-
side stability and maneuverability as the other Bunton Self-
Propelled models. Also available is a new 52 inch
rear discharge mower.

Bunton Co. * 4303 Poplar Level Rd. * Louisville, Kentucky 40213 U.S.A.
Phone 502/459-3810  Telex 204-340

Circle 114 on free information card
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PRODUCTIVE

Proven by owners for line clearing efficiency,
and preferred by operators for precise tower control
and bucket positioning. HI-RANGERs are No. 1 in
utility and contractor preference for insulated aerial
man-lifts. Patented HI-RANGER "3D" one-hand con-
trol, hydraulic tool line options, chip boxes, and
other features may benefityour operations. Write for
“4F-5F CATALOG".

HI-RANGER Aerial Towers meet the “American National
Standard for Vehicle-Mounted Elevating and Rotating
Work Platforms ANSI A92 2-1960. as required by the
Williams-Steiger Occupational Satety and Health Act of
1970, Part 1910. Occupational Safety and Health Stan.
dards. Section 191067 Part 1826, Safety and Mealth

ﬂ;&ulmons for Construction. Sections 1926451 (1)
1

556, 1926 952 (b). and 1926.955 (), as applicable -

c <=L

MOBILE AERIAL TOWERS, INC./Dept. N/2314 BOWSER AVE./FORT WAYNE, IND. 46803

SINCE 1950
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