The Business Journal of Vegetation Management April 1979/$1.25

WHDSIRENAURE

Transition of Warm Season Grasses
Milky Spore Disease and Chemical Alternatives

Geochemical Factors in Land Reclamation

— ),. % oo i R
’ 4 = g . -
Turnips Grown.at Reclamation Site Indicate Fertility .
- ‘.f‘
\Q‘& !Et O =
[ / I:
’, )
_
»"‘
“"'
-
': " L
' UF
~ADerA “ - :
- ‘ _.
> ~ ’ E “
- * y o \..-' ‘ N
] . - ~ .)‘ LI \‘\ B
TANE LSy MBS : ~
i b e\ PSS “ ,,.Z:'i'(" 13N y -
7 nd SR AN _;‘:,")‘. Pk e <
™ ~ S I Y . . > ~
3 . » :
B B ekt el A A R
c‘:.,v“; ‘ /.‘; “.’ f" " T l_t' ,..l "“,
Shy . - 3
5 . R A r "
- . ™, y
‘ iy "
'?.‘-""&<\ “_“ ')f
: - <, "> " %
’ - s ) e £ .
- ) s
PR N APE =
. "4 3 > .-‘ v/ . §
Seminar'Coyverage
o ' v W = .




At Colleges. For Backyards.

College is truly a “growing _ Ifthegrass is always greener
experience” for Pennfine, but in the other fella’s yard, the other
while the students grow _ fella's probably using
smart, Pennfine grows dense. Pennfine, in a premium grass

seed mixture.

For Athletic Fields.

You can run all over Pennfine
—it has the speedy emergence
and resiliency that make

it a good sport.

At Resorts.

dPlen nfine mowskso smooth
and clean, that working on the e
grounds is almost as much N In Dry Soil
fun as playing on them! With its deep-lylndg roots,
Pennfine holds up under low-

moisture conditions and in
sandy soil. It’s the best thing to
pop up throu?h dry ground
since the last oil well came in.



Along Highways.
Yep, that's Pennfine along
many major state thruways.

Around Hospitals.

Naturally Pennfine does well Leave it to Pennfine to
around hospitals. It's very make the quickestroute the
disease-resistant! scenic route.

T DA

At National Monuments.

During the Bicentennial,
Pennfine’s durability made his-
tory at Independence Hall.

It likes crowds, and vice versa.

On Cemetery Grounds.
What more could anyone

ask for? Pennfine germinates
quickly and mows smooth
and clean.

In The Shade.

Willows never weep over
' Pennfine. It does as well in

1 On Golf Courses. shade as in direct sunlight.
> (§ Pennfine's quick germination
s makes it ideal for overseed-

ing at many of America’s most

prestigious golf courses. About the
only place you won't see Pennfine
growing is in the cup.
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The seed
that’s C

the face
of America.

Pennfine Perennial Ryegrass

i Circle 105 on free information card

The biggest breakthrough in
the greening of America began in 1970.
That's when turfgrass specialists at
Pennsylvania State University completed
development of a remarkable fine-
leafed perennial ryegrass with all the
advantages of ryegrass. And none of the
drawbacks. They called it Pennfine.

Now, just six years later, the success
of their undertaking is evident. On
golf courses and athletic fields. In parks
and cemeteries. And on public grounds
across the country.

Proven in tests. Among the
nine perennial ryegrasses tested over a
five-year period at University Park,
Pennsylvania, Pennfine ranked finest in
texture. Most resistant to disease. First
in density and decumbency (low growth).

The University Park test results
were only the beginning. Over 5,000 test
kits with seed samples were distributed
over the entire country in answer to
requests from turf professionals wanting
to test Pennfine. The results confirmed
the University Park findings.

Most importantly, Pennfine
established a new standard of mowability.
Some other perennial ryegrasses,
cut with the same mower, left ragged,
fibrous tops that quickly turned %rown.
Pennfine's softer fibers cut smooth
and clean.

Proven from coast to coast, from
North to South. Pennfine’s durable
beauty has been demonstrated at presti-
gious sites all over America. From the
lawns at an historic national landmark
to the greens at a nationally-renowned
golf course.

Besides possessing the ability
to stand up under heavy traffic, Pennfine
germinates rapidly. That makes it
ideal for winter overseeding in the South.
And, its non-competitiveness allows
a smooth spring transition to
bermudagrass.

Proven quality control under the
Plant Variety Protection Act. You
can be sure that all Pennfine Perennial
Ryegrass meets the same high standards,
because Pennfine is covered by the
Plant Variety Protection Act.

That means every pound of Pennfine
is certified. You are assured, by law,
that it's produced exactly as intended by
the original variety breeder.

Prove it to yourself. To learn more
about how Pennfine is changing the
face of America—and how it can work for
you—write: Pennfine, P.O. Box 923,
Minneapolis, MN 55440.

The best thing growing.
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On the greens, the fairways...all around the links,
inside the clubhouse aud under al the inks

DURSBAN 2E is the one insecticide that works. DURSBAN* 2E
Insecticide is ideal for broad spectrum, multi-purpose
insect control everywhere around the club. Outside,
DURSBAN 2E gives you unsurpassed control of turf
pests like chinch bugs, sod webworms and cutworms,
plus ticks, chiggers and mosquitoes. It even wipes out
bagworms and many other ornamental plant pests. In-

side, it cleans up the toughest roach problems, and
keeps working to rid your buildings and restaurant
areas of insect pests. Ask your supplier about the one
insecticide that really works, DURSBAN 2E. Just be
sure to follow all the directions and precautions on the
label. Agricultural Products Department, Midland,
Michigan 48640. DOW CHEMICAL U.S.A. @

“Viatemans 9 The Oow Chewis of Company
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Whether you're digging trenches or mowing grass,
TreHChes to John Deere Utility Tractors can help.
turf work_ Choose from three models with 43, 50, or 62
net horsepower. Each unitis powered by a John

JOhn Deere has the Deere-built diesel engine.
tractor for you Equipped with integral loader and detachable

backhoe, you can handle all your loading and un-
derground work. When other jobs require use of the
3-point hitch or drawbar, just detach the backhoe.
John Deere’s superior 3-point hitch system
allows gauge-wheel-equipped tools, such as mow-
ers, to follow the contour of the ground easily without
scalping.
Ask your John Deere dealer about all the
working benefits of John Deere Utility Tractors.
He's listed in the Yellow Pages. John Deere, Moline,
lllinois 61265
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VIEWPOINT

Ron Morris, Technical Editor

It is my habit to scan journals coming across my
desk for information that might be newsworthy to
the layman in the field. In talking with several
authors of articles in our magazine, it has come to
my attention that journal articles are a means of
recognition for researchers by their supervisors.
One author went so far as to say, “They don't care
what is in WEEDS TREES & TUREF, if it isn't in a
journal, it doesn’t count.”

What a shame, and what a loss to those who de-
pend upon trade magazines for information, and to
those who don't receive the journals, aren’t aware
of them, can’t bear the expense of multiple society
memberships to receive them, don't have the time
to interpret a highly technical journal article, or
simply don’t understand the language of journals.

It is of extreme benefit to have these scientific
articles available to anyone in the scientific com-
munity who is interested, for reference, etc. But at
the same time, those researchers who go further
and present their material to the end user in lay
publications like Weeds Trees and Turf ironically
fail to achieve the degree of recognition they
deserve.

All 1T am trying to gain is recognition of
researchers who publish articles in our magazine.
Journal articles are great, but should not always
take preference over getting the information to
users.

That is our function and we must work with
authors to do it. It is also not our habit to make the
authors pay for the privilege of being published,
quite the contrary. We feel that it is necessary to
present up-to-date information to our readers so
that they support our function.

We strive to be the “turf journal” that is
readable and reaches the most readers with the
most significant information. To this end, we wish
to have it recognized that those researchers that
supply us with articles are performing one of the
greatest services of their profession: Supplying
you, the end user, with information that helps you
carry out your business with the most profession-
alism possible. WTT

~

‘Why Search All Over...
When Princeton Has It All!

From inside this plant comes one of
the most complete lines of Sod and
Nursery Equipment available today.
Search around and compare...but
before you buy anything...CHECK
WITH PRINCETON.

For example:

¢ Fully Automatic Sod Harvester

* Self-Propelled (crew served) Sod
Harvester

* “Tow-Boy” Sod Harvester

* Rolled Sod Harvester (under
development)

* Nursery Transplanters (various sizes &
models)

* Tree Carts

¢ Fork Lifts (under development)

* Sod Plugger

* And Many Others

For further information write or call collect:
Rodger Osborne, General Manager

955 W. Walnut St.
APRIL 1979/WEEDS TREES & TURF 7

Canal Winchester, Ohio 43110
614/837-9096
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Basics emphasized at Virginia Turf Conference

The turfgrass industry has played
a major role in increasing the home-
owners' expectations and desire to
have a perfect, weed-free lawn, ac-
cording to A. ]. Powell. Powell,
speaking before 380 persons attend-
ing the 19th annual Virginia Turf-
grass Conference at the Williams-
burg, Virginia conference center,
told turf managers that *‘the turfgrass
industry is changing as never
before.” He noted that although a 100
percent eradication of weeds and
crabgrass isn't expected in most
areas, it is when the home lawn is
the object of the treatment.

He cautioned that lawn managers
have to be careful in soil testing.
More is needed information about
how minerals affect good plant
growth, he said. “We don't test for
iron because we really don’t know
how its lack affects growth. This is
true in other areas.”

“We need a lot of research on
how these other minerals affect the
growth of turf and determine exactly
what their roles are,’”” he added. “We
are taking the buffers out of the en-
vironment and we should have ade-
quate knowledge as to what is
needed.”

Palmer Maples of Lawrence,
Kan., director of education for the
Golf Course Superintendents Associ-
ation of America, told the largest
crowd ever to attend one of the turf
conferences that continuing educa-
tion is necessary in the turfgrass in-
dustry, calling it a “‘tool of manage-
ment."”

Maples noted four reasons why
continuing education is needed in
the turfgrass industry. They are:

—Government regulations are re-
quiring more and more time and
knowledge. Various regulations,
local, state and national, are re-
quiring that a turf manager know
herbicide and pesticide regulations
and their effect on the environment.

—New and more sophisticated
equipment are requiring knowledge

8 WEEDS TREES & TURF/APRIL 1979

and skill in their operation. New
developments are occurring
regularly and a person must learn
how to operate the equipment if he
wants to do a better job.

—A person has to keep abreast of
the management needs of a company
and learn how to meet them. Good
management is essential in the oper-
ation of a firm and the manager must
continually keep abreast of the
needed procedures.

—Water will become more and
more of an issue. The use of effluent
water and the ramifications of its use
will continue to grow in importance.
Knowledge in this area is essential.

Dennis E. Brown of Richmond,
supervisor of the seed and sod sec-
tion of the Virginia Department of
Agriculture and Consumer Services
warned that closer labelling of seed
is essential and called for the in-
creased use of certification to protect
the consumer from noxious weeds in
their seed.

Joseph P. Harden, former meteor-
ologist-in-charge of the National
Weather Service Office in Rich-

John F. Doss of Suffolk, president of Tide-
water Turfgrass Association, presents $500
check to Richard E. Schmidt, associate
professor of agronomy at Virginia Tech, to be
used for development of turfgrass program at

Southern Piedmont Research and Con-
tinuing Education Center at Blackstone.

Officers of Virginia Turfgrass Council pose
for picture after re-election. They are: from
left, Kenneth P. Giedd, Richmond, vice
president; Rex H. Harris, Little Creek, assis-
tant secretary-treasurer; Earl H. Odell,
Chesapeake, vice president; and Gus C.
Constantino, Richmond, president.

mond, observed that there are many
sources for weather information for
those in the turfgrass industry. Local
weather bureaus now'have available
30-day forecasts which can prove ex-
tremely helpful.

Richard E. Schmidt, associate
professor of agronomy at Virginia
Tech, traced the outline of the turf-
grass program at the University. He
noted turfgrass research currently is
being conducted at Blacksburg,
Blackstone, Langley Air Force Base,
Newport News, Orange, Petersburg,
Remington and South Hill.

He said there currently are 25
variety evaluation tests, 1 overseed-
ing experiment, 12 fertilization pro-
jects, 6 bermuda grass programs, 2
irrigation experiments and 4 sod pro-
duct projects being conducted.

The final session of the one-and-
a-half-day meeting involved
separate sessions on golf courses and
the basics of nitrogen use and
management techniques; general
turf and athletic fields and the basic
practices in turf management, and
the basic practices in lawn service.

The annual meeting was spon-
sored by the Virginia Cooperative
Extension Service, Virginia Tech
and the Virginia Turfgrass Council,
Inc.
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AS THE SEASONS CHANGE,
SO DOES THE GREENSAVER AERATOR.

The condition of the soil on any
golf course or fine turf area changes
throughout the year. And for proper
turf management, you need to
change the way you aerate.

Now you can, with the Cushman
Greensaver aerator. Three inter-
changeable drums let you pick the
type of tines that are right for the soil
and the season, while you aerate up
to ten times faster than walk-behind
aerators.

The Greensaver attaches easily to
any Cushman Turf-Truckster chassis
equipped with the hydraulic system

and dump set. You travel between
areas quickly, raising and lowering
the Greensaver without leaving the
driver’s seat.

The standard %'’ coring drum
provides maximum soil removal for
normal aeration. In the fall, during
slow-growth periods, you can use the
%'’ coring drum to remove less soil.
And for the hot stress periods of
summer, you can use the slicing
drum.

With the coring drums you can
collect the cores as you aerate, or
leave them on the turf. Either way you

get an accurate 3%'' x 4"’ pattern of
holes up to 2%"" deep.

Ask your Cushman Turf dealer to
show you a Turf-Truckster® vehicle
equipped with the Greensaver aer-
ator. And find out how you can get
fast, easy, accurate aeration that

changes with the seasons.

CUSHMAN

Turf-Care Equipment
OMC-Lincoln

A Division of Qutboard Marine Corporation
P.0O. Box B2409, 3342 Cushman

Lincoln, Nebraska 68501 78-CUT-2
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EPA will vigorously enforce Silvex ban

A. E. Conroy II, director of the Pesticides and Toxic Substances
Enforcement Division said that enforcement of the Environmental Protec-
tion Agency's emergency suspension of 2,4,5-T and Silvex on Feb. 28 will
be *vigorous”. Suspended uses of all pesticides containing Silvex are:
commercial and ornamental turf uses including recreational areas,
aquatic weed control and ditch bank uses, forestry uses, rightofways uses,
and home and garden uses.

Precautions added to Kerb uses

The Environmental Protection Agency (EPA) has proposed that uses of
the pesticide pronamide, marketed as Kerb, be allowed to continue as
currently used on turf, commercial nursery plantings, plus some other
agronomic crops, but with additional precautions to reduce potential risks
to human health. “In general, EPA has concluded that for all uses the
economic benefits of pronamide outweigh its risks,” Steven Jellinek, assis-
tant administrator said. The benefits come primarily from its use on let-
tuce and alfalfa. Jellinek added that approximately $17.3 million might be
lost by growers.

The use of the pesticide would be restricted to trained applicators
wearing protective clothing, and pronamide would be marketed only in
water soluble packaging to keep down dust emissions when mixing.

EPA’s proposal is not a final action. The proposal will be reviewed by
the Agency's Scientific Advisory Panel, the USDA, pronamide registrants,
environmental groups and other interested parties. EPA will consider

comments in reaching a final decision.

AQUATIC

Abscisic acid helps
control pondweed

Lars Anderson, with the U.S.
Department of Agriculture, suggests
using a plant growth regulator and
careful water level management to
modify pondweed so it is more
susceptible to herbicides. The
regulator, abscisic acid (ABA), oc-
curs naturally in some fruits and the
herbicides are commercially
available.

Current attempts to rid canals of
aquatic weeds by using herbicides
are not very effective and are
limited by lack of chemicals
registered by the U.S. Environmen-
tal Protection Agency. Herbicides, in
order to work, must be added to
irrigation water in such huge
volumes that the cost is prohibitive
or the risk of chemical residues on
crops being irrigated is too great.

Pondweed is especially
troublesome because it spreads by
rhizomes, underground stems that
send up shoots which eventually
grow into other complete weeds.
Cutting or other physical control
methods are usually a waste of time
and effort. The weeds just grow back
as fast, or faster, than they can be
removed, or are spread further down
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the canal.

Normally in spring, pondweed
first forms long, narrow submerged
leaves, suited for underwater
growth. Floating leaves usually are
produced later in the season.

Anderson proposes flooding
weed-infested irrigation waterways
in early spring for 2 to 3 days. After
draining the water, pondweed
would germinate and begin forming
leaves. Under these conditions of
waterstress, floating-type leaves are
normally formed, or could be in-
duced to form with a spray of ABA
which causes pondweed to
prematurely produce floating leaves.
These leaves are much akin to leaves
of terrestrial plants and can be killed
with direct herbicide spray. Unlike
the submerged leaves, floating
leaves have stomata on their upper
leaf surfaces for exchanging carbon
dioxide and oxygen. These stomata
may also allow penetration of herbi-
cides. Preliminary greenhouse
studies have shown that herbicides
such as Dalapon, simazine or
glyphosate can control American
pondweed when sprayed directly on
the weed about 1 week after the ABA
treatment or water stress. Anderson
suggests that this system could be
used in the field before canals are
needed for irrigation.

The next phase of Anderson's

research with USDA's Science and
Education Administration is to
determine minimum spray rates for
effective control. He is also experi-
menting with 6 other growth
regulators.

Of course more data must be
collected before approval can be
obtained from EPA and before any
recommendations can be made.
However all three herbicides are
currently approved for other crop
uses, and Dalapon is registered for
use on irrigation canals.

TURF

FMC/Bolens-Jacobsen
settle out of court

FMC Corporation, manufacturers
of Bolens lawn and garden equip-
ment, has reached an out-of-court
settlement with Jacobsen Manufact-
uring Company, Inc., Racine,
Wisconsin, in regard to a patent
infringement suit initiated by FMC
against Jacobsen last fall, according
to Robert E. Bergen, division
manager of FMC's Outdoor Power
Equipment Division.

The suit, filed on November 18,
1977 by FMC was for damages, and to
enjoin Jacobsen from infringing U.S.
patent No. 3, 085, 386 which relates to
a rotary lawn mower marketed by
FMC under the Bolens Mulching
Mower trademark.

In the terms of the settlement,
FMC granted a license agreement to
Jacobsen (for an undisclosed
amount) covering the life of the
Bolens Mulching Mower patent.

According to FMC, the patented
Bolens Mulching Mower rev-
olutionized the rotary lawn mower
industry in the 1960's. The mower
utilizes a special cutting chamber
without a discharge chute along with
a multi-pitched blade which cuts and
then re-cuts the grass clippings,
blowing them down into the lawn,
thereby elminating the need for rak-
ing and bagging.

SOIL

_

Texas scientists study
effects of iron oxide

Research is underway at Texas
A&M University to develop ways to
predict whether certain soil manage-
ment practices, such as liming or
heavy fertilization, will improve or
hurt soil properties by changing the
reaction of iron oxides. Scientists
with The Texas Agricultural Experi- |
ment Station say that iron oxide min-

:



Now, a clog-resistant valve
% that handles any flow rate.

Another way J-M Buckner® @ s
Waterscaping helps you :
keep things green.

The J-M Buckner 930 Series Electric Valves. A new
three-way solenoid eliminates continuous internal flow
through tiny orifices and greatly reduces the chance

of clogging. And there is no minimum flow rate
requirement. This valve will operate efficiently and
open fully under all flow conditions. More sprinklers
can be installed on each valve to reduce system costs.
And clog-resistant performance means fewer callbacks.

Waterscaping: Total Irrigation Capability.

With increasingly elaborate landscape designs and
constant changes in the weather, irrigation is no longer
a mechanical function. Johns-Manville takes the next
step...Waterscaping. It's more than controllers, valves
and sprinklers that simply move water. It's the total
scope of uniform irrigation as it's needed...from
research to product design to field performance.
Waterscaping is everything you need.

Behind It All: Experience,
Research and Testing.

At our computerized testing facility
in Fresno, we research, test and
refine all the parts of Buckner
systems to develop components
that will provide uniform water
application and perform according ' "
to our published performance o
data. The components we test come directly
off the assembly line.

One Company That Has It All.
Working with our nationwide network of
trained distributors, J-M Buckner has a broad
range of products and services to meet virtually
any irrigation need. To learn more about
Waterscaping (technical information, planning
assistance or quality irrigation system
components), contact your J-M Buckner
Distributor or Vince Nolletti, P.O. Box 232,
Fresno, CA 93708, (209) 442-8511.

| Circle 115 on free information card
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SEVIN WORKS

WHILE PEOPLE




On one hand you have pests.
Destroying. Damaging. Stinging.
Biting. Annoying.

On the other hand you have

people. Out-of-doors people. Living.

Working. Playing. Camping.
That'’s why SEVIN® carbaryl

insecticide is the answer to your pro-

fessional grounds maintenance
needs.

Versatile, broadly
registered SEVIN controls
as many as 44 insects that
attack trees, shrubs, flow-
ers, turf...and people.

target pests.

- a!’..

. SEVIN controls these 15~
Environ- major pests. Plus 29 more! ticide. They all go together.

mental concern?

CAII'DI “

That’s another good reason to use
SEVIN, since it is biodegradable, and
has no objectionable odor. When
compared to other commonly used
insecticides, it ranks low in toxicity

STOPIALL PESTICIDES CAN BE HARMFULTO HEALTH 1O people
AND THE ENVIRONMENT IF MISUSED. READ THE
LABEL CAREFULLY AND USE ONLY AS DIRECTED. farm ani-

mals, birds and fish.
[t offers other benefits too.

SEVIN is compatible with
ﬁ %\ ’ ‘tv many commonly used fun-

And it has a long record ©H b
of effective control of $ %

gicides, miticides and other
msecticides. Choose from
several formulations to best
fit your specific needs.
People. Pests. Pro-
fessional grounds mainte-
nance. SEVIN carbaryl insec-

For more information about
SEVIN, contact your pesticide sup-
plier or Union Carbide. Find out first

hand why SEVIN is one of the
world’s leading insecticides.

Circle 103 on free information card
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N ISTHE ANSWER.

SEVIN s o registered trademark of Union Carbide Corporation for carbaryl insecticide.
Union Carbide Corporation. Agricultural Products Division, 7825 Baymeadows Way, Jacksonville, Florida 32216




Five new

compact
diesels!

I's a new kind of Ford!

13 to 30-hp. Big-tractor features

include optional 4-wheel drive

Take a look at something new and

different from Ford. Five compact new

diesel tractors, each offered with
optional 4-wheel drive. They’re built
like the big ones, but sized from

13 to 30-hp.

Look at the big-tractor features!
The efficiency and stamina of a liquid-
cooled diesel engine . . . an all-gear
power train with 10 to 12 forward

speeds to let you choose the right
speed for most any job . .. Built-in
hydraulics and three-point hitch to lift
and lower implements at a finger’s
touch ... 540 rpm PTO. . . and
diff-lock. Optional front-wheel drive
gives you four-wheel traction.

There’s a full line of implements
and attachments to match the power
of the model you choose.

The 1000 Series Fords . . . five small
and versatile tractors with a combi-
nation of size, strength and power that
makes them the ““just right” choice
for a wide variety of jobs.

Come in and see the compact Ford
diesels . . . a new kind of Ford, at a

compact price.

A new kind of Ford!

FORD TRACTORS




Spec guide, maintenance report published

The second edition of the ALCA Guide to Specifications for Interior
Landscaping has been released by the Associated Landscape Contrac-
tors of America (ALCA). The new 57-page manual represents a major
expansion of the material contained in the original document. The
manual contains four sections: an expanded introduction with a full ex-
planation of the interior landscaping industry; a comnlete set of recom-
mended bid preparation instructions; a complete recommended stan-
dard form of agreement; and a complete set of specifications of interior
plants, including installation requirements and photographs.

The ALCA Landscape Maintenance Report is a 62-page report based
in part on the proceedings of the Association's Maintenance Sym-
posium held this past December in San Jose, Calif. It contains six
papers originally presented at the meeting, including: “Tricks of the
Maintenance Trade" by Herman Carruth; “Management Planning and
Organization Development' by Rod Bailey; *‘Choosing the Right Herbi-
cide for the Job" by David Hanson; ‘‘Marketing and Promoting Mainte-
nance Services' by Roger Harris; “Cost Control and Financial Manage-
ment” by E. Gray Payne; and “Problems to Avoid” by Douglas
Hamilton.

Copies of either are available at $12.00 each ($5.00 to ALCA mem-
bers) from: ALCA Publications, 1750 Old Meadow Rd., McLean, VA
22102.

Reward offered for theft information

The California Landscape & Irrigation Council, Inc., is offering a
thousand dollar reward for information leading to the arrest and con-
viction of persons who steal, burglarize, or vandalize equipment and
supplies belonging to contractors who are signatory to the Council's
labor agreements.

The reward is jointly underwritten by CLIC and the Irrigation &
Lawn Sprinkler Fitters Union, Local 345, and went into effect on Feb. 1.
Large two-color posters and water-proof decals are being printed, and
will be distributed to all landscape and irrigation contractors
throughout Southern California who are signatory to the Council’s
labor agreements. Contractors will be encouraged to post the signs on
their job sites and at their places of business, and to affix the decals on
tools, equipment, and other items of value.

“Persons who become aware of theft, burglary, or vandalism should
notify the company concerned, the local police, or the CLIC office,”
sais Ahlers. “Once a suspect is apprehended, arrested, and convicted,
the reward will be paid in full to the informant with monies placed in a
special fund for this purpose.”

Container trees used in reclamation

Tree seedlings grown in small containers in a greenhouse can be
used to revegetate land strip-mined for coal, according to Russell J.
Hutnik and Edgar H. Palpant of the Agricultural Experiment Station at
Pennsylvania State University.

One of the major advantages of this system, they claim, is that the
container keeps the root system intact and protected in a fertile
growing medium. In contrast, conventional nursery-grown tree
seedlings are planted in a bare root condition and are subject to injury
during processing for shipment.

For many years relatively large container-grown seedling trees
were used in the high plains country of the West, to establish win-
dbreaks where moisture was limited. These container-grown seedlings
proved to be more vigorous than bare-root nursery stock and survival
improved greatly.

According to recent studies at Penn State, however, the container-

Continues on page 94
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erals such as geothite and hematite
are widespread and abundant in
many of our warm climate soils.

Iron oxides have a strong capacity
to absorb anionic (negatively charged
ions) plant nutrients such as phos-
phorus, nitrogen, sulfur, molyb-
denum, and boron. Such oxides also
improve soil structure by binding
clay particles into aggregates.

Seedbed quality, erodibility, and
water infiltration are examples of
soil properties likely to be influen-
ced by this effect. Station scientists,
studying the effects of iron oxide-
clay bonding on soil properties, find
there is an intimate physical associa-
tion between silicate clays and iron
oxides.

The ability of the mixture to buf-
fer changes in soil acidity, often
associated with high nitrogen fertil-
ization, is influenced by reaction of
iron compounds with surfaces of
other soil particles. Future experi-
ments on soil properties involving
the reactivity of iron oxides will be
designed to prevent essential soil
management practices, such as
liming or heavy fertilization, from
damaging soil quality.

SEED

New bluegrass variety
introduced by NAPB

North American Plant Breeders
(NAPB) have introduced Enmundi
Kentucky bluegrass, which it claims
is the most disease resistant variety
on the market. The variety is said to
show good winter color, and with
respect to adaptation, NAPB says En-
mundi's cold hardiness extends its
range throughout the American
north, well into Canada. In the tran-
sition zone, southward, it has ex-
hibited excellent heat and drought
tolerance.

In Missouri turf trials, Enmundi
performed within the top third at
Columbia and in the state's south-
east and southwest trials. The
variety has done well in tests con-
ducted by the University of Califor-
nia at a location half way between
Los Angeles and San Diego. There,
Enmundi’s performance has ranked
fourth or fifth among some 30
commercially-available bluegrass
varieties tested during 1976 to 1978.

Enmundi showed the best
resistance to Fusarium blight out of
89 Kentucky bluegrass varieties and
blends evaluated in 1978 at Rutgers
University in New Jersey, says
NAPB. It suffered only 0.2% damage,
while Fusarium levels of 15-25%

Continues on page 96
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MANAGING TURFGRASS TRANSITION
IN BOTH SPRING AND FALL

By George M. Kozelnicky, Assistant Professor of Turf Diseases and Genetics, Department of Plant
Pathology & Plant Genetics, University of Georgia, Athens, Ga.

16

The term “transition” in turf parlance refers to
the periods of time in which turfgrasses pass from
one season to another and is usually reserved to
describe warm-season grass management in those
seasons south of the Mason-Dixon line.

Bermudagrasses, and other warm-season
grasses, become dormant in the cold season. Dor-
mancy implies life, not death. Dormancy is in-
itiated by cool fall temperatures and is accelerated
by frost. The degree of dormancy is dependent on
the latitude of the region and the severity of the
cold season. Such grasses growing in the latitude
covering Virginia, Kentucky and westward become
completely dormant in the winter. Those growing
in southern Florida may not go dormant at all.

In between these extremes, the degree of dor-
mancy fluctuates depending on temperatures
obtained. During the wintering of 1976-1977 and
1977-1978 temperatures reached 0° F in many
areas and grasses became completely dormant as
far south as Macon, Ga. and Dallas, Tex. A com-
pletely dormant grass is one whose stems, stolons
and leaves have been killed back but whose roots,
rhizomes and crowns are alive. The length of the
dormant season may be long (October-March) in
the northern areas and short (December-February)
in more southern areas.

Warm-season grasses pass through two transi-
tions: fall, from growth to dormancy; and spring,
from dormancy to growth. Grasses must be
managed differently during each. In the fall transi-
tion, grasses must be managed to enter dormancy
in a healthy condition. In the spring transition, they
must be brought out of dormancy as quickly as
feasible for their particular use.

Healthy root system reduces the vulnerability
of bermudagrass to winter-kill.
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Man and nature impose many conditions which
may adversely affect the grasses while in dor-
mancy, causing winter injury and preventing
satisfactory re-appearance in the spring. Man
usually has the greater impact. Some of the prac-
tices of man which adversely affect dormant turf
are:

non-relief of traffic-induced compaction

permitting excessive thatch development

unbalanced or excessive rates of fertilizer ele-
ments

use of non-adapted cultivars

non-correction of poor water drainage

use of improper mowing heights

over-irrigation

allowing shade on critical turf areas

misuse of pesticides

Nature capriciously adds to the effect with:

dessication by high velocity, drying winds

low temperatures of varying lengths of time

snow and/or ice cover

disease
These factors, and combinations of them, are
capable of killing bermudagrasses during the dor-
mant period. The resulting condition is commonly
called winter-kill and can occur on swards in golf
greens, tees, roughs and fairways, as well as in
other important turf areas.

Fall Transition

Management for fall transition should begin (if
it has a point of origin) in the summertime. The
grass should be maintained in a healthy condition
and at a reasonable rate of growth. Cultivation pro-
cedures, such as aerification, should be performed
early enough to allow the grass to recuperate
before the onset of conditions which will start
retarding the grass. Excessive plant nutrients that
are conducive to lush growth should be avoided.
Nutrients should be applied only as indicated by
soil tests. In order to pass through dormancy safely,
grasses should have a healthy, deep root system.

Carbohydrates provide the elements for initia-
tion of new growth from crown adventitious tissue
in the spring. Because roots are the primary storage
organ for carbohydrates, late summer nutrition
should include adequate amounts of those
nutrients which encourage good root development.
Expecially important is potash and in those areas
where they are lacking, phosphorus and sulfur.

Since carbohydrate reserves (and root popula-
tions) decrease when grasses are mowed, height of
cut as temperature drops becomes important,
needing to be raised or mowing frequencies
altered. Removing too much top growth at one time
results in root system reduction.

Managing turf for entrance into dormancy is
complicated in many instances when warm-season
swards are overseeded with cool-season grasses.



Two very different grasses must be simultaneously
managed.

There are two major reasons for overseeding.
Use of grass swards in the southern region is year-
round, especially on golf courses. Putting is possi-
ble on a dormant bermudagrass green but color
and uniformity of putting quality is a demand of
southern golfers.

The second reason is because overseeded
grasses do more than just provide color and putting
quality. They provide active root growth which
keeps the soil in a more friable condition than that
provided by a dormant sod. Overseeded bermuda-
grass greens thus are able to take a good bit more
punishment from traffic.

The growth of the overseeded grass must con-
tinue without being of detriment to the underlying
bermudagrass. In some instances, the bermuda-
grass, in the early phases of dormancy, is inhibited
by the application of a growth retardant.
Generally, the culture of the sward is maintained
in such a way as to protect the bermudagrass until
it becomes sufficiently dormant and then manage-
ment favors the overseeded grass.

Spring Transition

Bermudagrasses begin serious growth between
60-70° F (33-38° C). Once spring temperatures
stabilize above 70, they grow rapidly. This occurs
quite late in the spring. Growth can, and does, oc-
cur at lower temperatues but at a much slower rate.
Unwanted stimulation, brought about by tempera-
tures which initiate some response from the grass,
can occur early in spring. The grass is thus subjec-
ted to alternating periods of growth and
quiescence. If these are in sharp contrast to one
another, winter injury may occur. It is essential not
to unnecessarily stimulate the now awakening
bermudagrass with nutrients. These should be ap-
plied when the alternating periods smooth out.

Growth of dormant grass is initiated by its
crown cells developing both stem and root initials.
The food which nurtures these initials comes, at
first, from the old roots. As new stems and roots
develop into mature organs, reserves in the old
roots are depleted. They no longer function, except
as solute conduits for a time, and eventually slough
off to become part of the soil organic matter.

If nature and man have not disrupted normal
biological processes, the changeover from old roots
to new ones is smooth and transition is successful.
Rarely, however, is an ideal transition obtained
because of the aforementioned adverse conditions.
It is best to discuss these as separate entities.

Compaction

It has been shown that the most important single
factor contributing to death of grass in winter is
compaction resulting from foot and vehicular traf-
fic. Compaction kills grass because it prevents nor-
mal, necessary gaseous exchanges from occurring
in the soil. (This is also true for grasses growing in
heavy, fine-textured soils.) The necessary pore
space for holding atmospheric oxygen is lacking
and chemical reactions within the roots are im-
paired.

In late summer, the grass enters into dormancy
damaged and is thus at a disadvantage and unable
to withstand other adverse conditions. Car-
bohydrates are not stored in amounts needed for

Winter-kill indicates failure of bermudagrass
to survive the dormant period of transition.

regeneration. The same conditions prevail in
spring, when grass begins to emerge from dor-
mancy.

The process by which the grass plant uses ox-
ygen to react with carbohydrates is called respira-
tion. In an uncompacted soil, aerobic (with soil ox-
ygen) respiration takes place. Energy, water and
carbon dioxide gas are produced. In a compacted
soil, respiration becomes anaerobic with less
energy and greater amounts of carbon dioxide are
produced. This quite toxic gas is trapped in com-
pacted soil with resulting injury to the grass plant.
In the anaerobic process, oxygen comes from
stored carbohydrates and other substances within
the roots. These are abnormal reactions and can
only result in unhealthy or dead grass.

Cultural practices against compaction should be
preventive. Traffic, both foot and vehicular, should
be routed onto more tolerant areas and re-routed
frequently. On high-use areas such as golf greens,
cups must be moved frequently to protect the area
around the hole.

In many places in the South temporary greens
are established in the fairway near the permanent
ones and no traffic is allowed on the latter. In some
mid-South areas, mulches have been used on golf
greens but the verdict on their success has not yet
been rendered. In some few instances alternate
greens or alternate areas on greens have been
tried. Space restrictions and expense involved in
erecting such greens limit their feasibility. Greens
have been dyed with colorants for play but the dis-
advantage is that compaction is enhanced because
there are no white roots, as with overseeding, to
naturally relieve the effects of foot traffic.
Certainly, turf areas shouldn't be used while they
are exceedingly wet.

Coring, spooning, and other forms of aerifica-
tion are effective cultural tools for relieving com-
paction. However, any such practice can be used
only at the time it does the least damage to roots. As
far as bermudagrass is concerned, aerification
should be practiced early enough in summer for
the root system to recuperate sufficiently and es-
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tablish an underground system which will carry it
safely through the dormant period.

Conversely, in the spring, aerification should
not occur until the new grass has established itself
sufficiently to withstand the loss of some roots. Any
tool which harms the grass, even temporarily,
should never be used when it is doubtful that the
grass will recover in time to enter a stress period.
Any factor which allows or promotes compaction
will encourage loss during dormancy.

Thatch

Thatch is an important component in turf
swards but only when excessive. A certain
amount is needed to maintain balance in the micro-
biological community in the soil. Excessive nutri-
tion is one cause of excessive thatch.

Soil under heavy thatch is deficient in roots or
rhizomes and is more easily compacted because
those plant parts are predominantly situated
higher up in the thatch layer. When dry, heavy
bermudagrass thatch sheds water and the soil un-
der it becomes dry; but if wet, the thatch loses
water rapidly because of evaporation.

It can readily be seen that roots and rhizomes
situated in thatch are much more easily killed by
low temperatures than those growing in mineral
soil. Thatch, an organic medium, is also the site for
pathogens which affect grasses. Since the micro-
floras of thatch and soil are not the same, these
pathogens are not kept in balance and, given the
right conditions, may parasitize plants. This
relationship is discussed further under diseases.

One of the keys to thatch control is timely and
judicious use of fertilizers. Excessive nitrogen
results in lush growth. Bermudagrass will do well
on no more than one pound of nitrogen per 1000 sq.
ft. during the growing season.

Verticutting is essential,
especially under
higher fertilization.

Verticutting is essential, especially under
higher fertilization. However, it should never be
severe or deep. It should be frequent enough
throughout the year to keep undesirable grass parts
combed out. The use of the brush with the triplex
riding mower has, unfortunately, been reduced.
Brushing greens in advance of the mower will keep
thatch at a minimum, reduce the need for frequent
verticutting, and be less harmful to the grass.

Where thatch is very heavy, its complete
removal at one time would be very detrimental.
Such turf must be brought back slowly over a long
period of time. Aerification is perhaps the best
practice to employ in this case. This opens the
thatch to air and water and allows regrowth around
the aerifier holes. Topdressing should be coupled
with aerification to ensure a more reliable come-
back. Timing in the application of these procedures
is of prime importance.
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The emphasis here is that excessive thatch,
among other things, leads to pathogenic problems.
It, together with other factors considered in this
treatise, is a prime contributor to many transition
failures. Thatch control is essential to the subse-
quent control of turf diseases and to the production
of satisfactory turf.

Turf Nutrition

It has been alluded to many times that unbalan-
ced rates of fertilizer elements result in damage to
grass. The damage comes from predisposition of
the grass to the effects of adverse conditions. The
most prevalent type of damage comes from
lushness promoted by excess nitrogen, but there
are others.

Minor elements need to be
considered, chief of which
may be sulfur.

Deficiencies are equally as important. Low
potassium will not allow hardening of grass tissues
so that they may withstand rigorous conditions.
Minor elements need to be considered as well,
chief of which may be sulfur.

How does one know what he does or doesn't
need? The use of a soil test! Turf managers should
submit soils for testing, ideally, once a year. The
timely use of all fertilizer elements at the correct
rates is essential for grass which withstands adver-
sity.

The standard soil test provides a reading of soil
pH. Fertilizers frequently change the soil pH over a
period of time. It is essential that pH be maintained
at the proper level for the grass being grown.

Calcium and magnesium are necessary minor
elements in turf culture and must be maintained in
the correct relationship to one another. These ele-
ments are supplied, and pH is corrected, by
dolomitic limestone. This substance does not im-
mediately alter pH but takes considerable time to
be broken down. One must, therefore, be aware of
the entire soil situation well enough ahead of time
for correction so that bermudagrass will not be at a
disadvantage as it enters dormancy.

Cultivars

Bermudagrass varieties, hybrids, and cultivars
of many different kinds are used throughout the
region in which we are considering transition.
They do not react similarly to conditions and each
requires its own form of management. The impor-
tance of this can be seen in the change in use of
grasses which has come about in recent years.
Zoysiagrass has replaced certain bermudagrasses
on fairways and tees in the Kentucky-Missouri-
Kansas region. Throughout the upper South
bermudagrass greens have been replaced in many
places with those of creeping bentgrass because of
the former's susceptibility to spring dead spot of
bermudagrass (SDS).

Continues on page 22



Working 2 Shifts.

Whether it's in open sun or moderate
shade, Glade Kentucky bluegrass
produces beautiful lawns.

Under trees, beside buildings, in up to
60% shade Glade produces deep green
turf; has a higher level of resistance to most
races of powdery mildew, stripe smut
and leaf rust.

Planted in open sun, Glade goes to work
the same way. Germinates quickly, estab-
lishes fast, forms a thick rhizome and root
system, resulting in dense, low-growing
turf. Glade Kentucky bluegrass has better
than average resistance to today's
Fusarium blight, works as a vital fortifying
ingredient in many professional turf
grass mixtures. Glade Kentucky bluegrass is
a Rutgers University selection (tested as
P-29). Its name is your guarantee of
physically pure, genetically true seed.

Specify Glade Kentucky bluegrass,
available at your local wholesale seed dis- &
tributor. It works 2 shifts, sun and shade.

gjage

KENTUCKY BLUEGRASS

U.S. Plant Patent 3151

Circle 150 on free information card

Another fine, quali-
ty-controlled pro-
duct of Jacklin
Seed Company




How to choose the




Choosing the right golf club is a
serious matter. You need one that’s just
right for the shot you have to make. You
should take into account the distance,
wind, lie, and obstacles.

At Kubota, we feel that you should
devote the same careful attention to
choosing a tractor.

YOU WOULDN'T TEE OFF WITH
A BASEBALL BAT.

And you wouldn’t want to get the
wrong tractor for the jobs you have to do.
Whether you take care of a golf
course, an estate, a campus, a park, or do
roadside maintenance, you want a tractor

that’s versatile. Can it handle a mid-
mount mower? A gang mower? Can it
move dirt? Dig a hole? Kubotas can do
all these things. Every Kubota has rear
PTO and a 3-point hitch that can accom-
modate a wide variety of implements.
You don’t want a tractor so specialized it
can do only one job.

Another thing you don’t want is a
tractor that’s too big or too small.

KUBOTA. THE MID-SIZE TRACTOR.

Our tractors range from 12 to 55.5
horsepower. Small enough for economy,
large enough for heavy-duty jobs. It’s
wasteful to use 100 horses for some mow-
ing. And it’s impossible for 10 horses to
do heavy moving or hauling.

DIESELS. A KUBOTRA SPECIALTY.

At Kubota, we've been making
diesel engines for 30 years. In fact, all
our engines are diesels.
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‘Rear-mount mowers are available for all Kubota tractors.
Diesel engines are rugged and
durable. They have no electric ignition
tem, so they never need a tune-up.
d running a Kubota diesel engine

costs a lot less than running a comparable
gasoline engine.

With 11 models to choose from, we
have a tractor that’s just right for the
maintenance job you have to do. So see
your Kubota dealer today. He'll help you
get hold of the right iron.

FREE HOT LINE.

For specific information about
any Kubota tractor, call 1-800-241-8444.
(In Georgia 1-800-282-1333.) Ask for
Operator 63.

We re looking for work.

IIIIIII! I want more information on all your
mid-size Kubotas. Please send me a free copy of
your latest brochure.

Mail to: Advertising Department

Kubota Tractor Corporation, 550 W. Artesia Blvd.
P. O. Box 7020, Compton, CA 90224

NAME

ADDRESS

CITY COUNTY STATE VALY
AREA CODE TELEPHONE NUMBER WTT4

ZKUBOTR

© 1979 Kubota Tractor Corporation
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Transition

Much has yet to be done in breeding better
bermudagrasses in spite of the excellent work that
is going on, especially in regard to winter
hardiness. Present ones perform well in most
years, if managed properly. Any bermudagrass
should not, however, be grown at the outer edge of
its range of adaptation. New grasses should be
tested on location instead of arbitrarily deciding to
use them.

For a number of years now, golf course superin-
tendents in the Tennessee and north Georgia area
have been critically examining Midiron (P-16) for
its ability to overcome winter effects on their
regular cultivars. Most seem to be pleased. Still
they want more time to evaluate it. Some work at
universities in the region shows this grass to
perform well.

All bermudagrasses may
suffer winter injury to
some degree.

The same work indicates that all bermuda-
grasses may suffer winter injury to some degree.
The best ones appear to be Tifway (419) and U-3
with Tifgreen (328). Tifdwarf and Tufcote are
seemingly susceptible. Common bermudagrasses
may suffer damage at times but, because of genetic
diversity, performance in any one year is unpredic-
table. Commons selected within a region appear to
tolerate winter injury a little better than other com-
mons.

Choice of cultivars is especially important in
the establishment of a turf. Spriggings and seedings
that are able to withstand a severe first winter will
have little difficulty in subsequent winters.

Drainage

Soils which retain water too long, especially in
localized low spots, provide conditions which lead
to loss of grass. The foremost condition is preven-
tion of gaseous exchange of both oxygen and car-
bon dioxide, reducing transpiration and bringing
about death of roots. Areas of little or no drainage
are subject to prolonged freezing which brings
about the same results. Too, these areas are prone
to be compacted more easily by traffic. Providing
drains for excess water to move out is essential to
turfgrass survival in these areas.

Mowing

Turfgrasses are prevented from establishing as
deep a root system as their counterparts used in
forage and pasture by the kind of management ap-
plied. When a plant is fed it grows and produces
leaves, stems and roots. Almost immediately, in
turf management, the new top growth is removed
by mowing which reduces the photosynthetic area
needed for regrowth. When growth occurs again, it
is primarily top growth. And again we cut it off!

Eventually, there is not much of a root system
because its priority is below that of the leaves.
With such a deficient root system the grass is in
trouble in the winter. Raising the height of cut and
reducing mowing frequency will do much to
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regenerate root growth. Generally, the higher the
cutting height, the better the root system. The ob-
jective of mowing is not just to cut grass but to
manage it in such a way as to strike a balance be-
tween roots and leaves and at the same time pro-
vide a suitable surface for a particular use.

Irrigation

Irrigation is both a boon and a detriment. When
misused, it makes the work of the turf manager
very difficult. Any system, that applies enough
water to consistently run off the surface or to pass
through the soil medium into drains, is applying too
much water and courting trouble. Fertilizer is pro-
bably being leached and made unavailable to the
turf. Secondly, roots are not stimulated to reach
down into the soil and are usually situated within
the top inch. Under these circumstances, loss of
irrigation water would be catastrophic to the turf.

Thirdly, water-saturated soil is the same type of
soil medium that compacted soil is. Such soil is also
much more easily compacted. Atmospheric oxygen
becomes unavailable and carbon dioxide becomes
toxic. Lastly, this condition provides an excellent
growing medium for water-loving fungi like the
Pythiums which can further debilitate a root
system.

Throughout the year, all factors considered, it is
best to apply water only when it is needed by the
plant almost to field capacity and then wait until
the amount is depleted. Only then is the soil
recharged. This type of application may be imprac-
tical to program into a system but shouldn’t be any
harder than syringing cycles.

Shade

Bermudagrasses react adversely to the slightest
bit of shade. The deeper the shade, the poorer the
bermudagrass with potential natural replacement
by shade-tolerant grasses. Winter shade becomes
of importance in turf survival because of the long
shadows cast by trees, especially tall pine species.
Turf shaded in this way may remain frozen much
too long.

Many golf fairways situated along streams are
shaded in this manner and have to be renovated
each spring. It is not uncommon in the South for
this condition to last from late November to late
February. The result is no bermudagrass emerging
in the spring. Death of the grass is due to lack of
aeration and frozen tissue. To prevent this type of
damage, it is necessary to remove the tall trees well
in from the tree line.

Herbicides

The use of herbicides is commonplace on most
golf courses for a number of purposes. Rate and
timing of application is important to prevent
damage to desired grasses. In regards to transition,
perhaps the most critical time is in late winter or
very early spring when paraquat and glyphosate
are used to eliminate broadleaves, Poa annua, and
other green species from fairways and tees and
other turfs. If bermudagrass has been aroused and
is growing in the slightest degree, the application of
these non-selective herbicides will retard it and
prevent a normal transition. The bermudagrass
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Introducing FOLIANY®.. the easy-to
I use liquid fertilizer that’s safe and
effective on any kind of turf

FOLIAN is a complete fertilizer. Its
special formulation of N-P-K, sulfur and
iron gets nutrients directly into grass
tissue. And FOLIAN will not cause tip
burn when used as directed

Convenient to use

FOLIAN is the only turf-builder
you'll ever need. It saves you time because
there’s no mixing or agitation required
before using FOLIAN. And FOLIAN can
be applied in more concentrated form
than most other liquids. As a result, you
can service more lawns per truckload

B S —— —————

with fewer wasted man-hours.

A clear solution of the highest
quality, FOLIAN won’t settle out in your
tanks. It’s compatible with most
pesticides, too

Greens lawns fast

Because of its patented formulation
and foliar activity, FOLIAN greens up turf
quickly — faster than dry fertilizers or
suspensions. And at the recommended
rates, FOLIAN supplies enough residual
fertilizer in the soil to keep grass green
and healthy for many weeks.

Good for your business

Your customers will love the results

FOLIAN gives. And you’ll appreciate
FOLIAN'’s convenience

Best of all, FOLIAN makes your lawn
care service more valuable. It means
repeat business from satisfied customers
and greater confidence in you

Give FOLIAN a try and discover how
1t can mean more green for l‘(l[ll Of you

Io find out more about how to get
started using FOLIAN, call toll-free
800-228-2178 Omaha, Neb
800-446-1841/800-446-1845 Hopewell, Va
or write Allied Chemical Corporation

Dept. AG, Box 2120 ied
Houston, TX 77001 élt!‘efnical

Plant Foods

FOLIAN complete liquid fertilizer.
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Winter-kill can lose a good customer if the phenomena is not
carefully explained.

must remain completely dormant in this instance.
The application of herbicides to turf that is making
some growth is flirting with a replanting job. In
spring renovation due to winter kill, it has been
found that application of herbicides may delay the
establishment of a satisfactory turf. This may
predispose the turf to damage in the next winter.

The use of preemergence herbicides on golf
greens is a similar situation. Post-emergents should
never be used at higher rates in early spring as the
bermudagrass is emerging from dormancy. Know
the state and condition of your summer grass and
apply herbicides only when it is safe to do so and
the time and dose is right!

NATURAL PHENOMENA
There is nothing that man can do about what
Mother Nature does. He can however, anticipate
and prepare for what she does.

Dessication

At times, under low humidity, high velocity
winds may occur during the dormant season.
Dessication of this nature is more serious on green
grasses, but there is an effect on dormant grass as
well, even though indirect. Excessive transpiration
depletes the soil of water and it must be replaced,
especially on overseeded greens. Dry spots are
damaging to dormant turf if allowed to remain.
Temperature

The effect of temperature on dormant grasses
lies in the sharp contrasts that occasionally occur
between these. A sharp drop to very low tempera-
tures after a period of warmth which has
stimulated dormant grass will result in retardation,
at best. The earlier in the fall and later in the
spring these contrasts occur, the more damaging to
the grass. The damage is first invisible but becomes
manifest in the spring because damaged cells can-
not function.

Play or traffic on frozen turf must not be
allowed! Frosts, and temperatures which fall
below 32° F (0° C), cause ice crystals to form
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within the cells of all grass tisssues. When pressure
by any form of traffic is applied to these cells, they
are injured and will die. Where the soil water is
frozen in a turf it must be allowed to thaw
completely before traffic is permitted on it. Other-
wise, devastating damage to roots by shearing oc-
curs at the interface between frozen and unfrozen
soil.
Snow/Ice

Winter precipitation which lingers too long as a
cover is rare in the bermudagrass region. Its effect,
if it persists, is the prevention of gaseous exchange
in the soil and the enhancement of disease (snow
molds) with resultant loss of both dormant and
green grasses. The condition, if and when it occurs
and persists, must be alleviated.

Generally, diseases are not problems on dor-
mant bermudagrass. They do, however, affect this
grass prior to and after dormancy.

The Helminthosporiums, which affect leaves,
crowns and roots and are perpetual inhabitants of
soil and thatch, are especially active in late sum-
mer and fall and have a direct effect on entrance of
grass into dormancy. Their control should be by a
vear-round preventive fungicidal-cultural pro-
gram.

The snow molds are rarely a problem in
bermudagrass even though the causal agents
(especially of pink snow mold) are omnipresent in
our soils and thatch and are seen growing sapro-
phytically on dormant turf. There is not a snow
cover of enough duration.

Perhaps the most important disease of dormant
bermudagrass if the root rot named spring dead
spot of bermudagrass(SDS). The disease is so
named because straw-colored spots ranging from a
few inches to a foot in diameter remain as the grass
becomes green in the spring. These spots remain
dead throughout the growing season and become
green only because of encroachment by stolons
from the periphery of the spot. The disease usually
appears the third year after establishment on turf
that has been fertilized heavily and which has
heavy thatch. It affects all cultivars to some degree
and has been investigated since 1954. To date no
causal agent has been identified.

Good evidence indicates that this is a ‘manage-
ment disease” which can be controlled by sensible
turf management. Enough is not yet known to rec-
ommend fungicides for control; these have been
tested but their general use would be overly expen-
sive at the present time.

There is a mistaken notion that this disease is a
form of winter-kill. Evidence shows that this is not
so; it predominantly favors pathogenic action.

In summary, providing a suitable bermudagrass
turf on all areas from one summer to the next lies
in the best turf management procedures it is possi-
ble to apply, and requires knowlege and use of the
basic principles of turfgrass science. WTT



How Roundup helped Jim Siegfried renovate
this fairway in days,without closing it for one minute.
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Take a good look at this good
looking fairway

Last fall, Jim Siegfried found a
way to clean it up, without tearing it up

at the height of his club's busy seasor
WithRoundup* herbicide by Monsant

Jim s the Greens Superintendent
at Losantiville Country Club
Cincinnati, where bermudaqgrass had
become a serious problem on the 18th
fairway. To control it, Jim applied
[‘fumltjll[v'r‘u e while the weeds were
still actively growing—right at the
start of the LLabor Day weekend

‘That's really ‘prime time' here,
Jimtold us."But after we applied
Roundup, we kept the fairway in play
the whole weekend, and after. The
members played right over it, with no
problem?

Since Roundup has no residual
soil activity, and won't wash or leach
out of treated areas to injure desirable
plants, Jim simply took normal pre
cautions against spray drift-——and didnt
worry about damaging desirable
vegetation along the fairway

Even better, he was able to re
seed right into the dying bermudaqrass
only 7 days after applying Roundup
without loss of playing time or incor
venience to the membership

Reinfestation won't be a big prob
lem for Jim, either. He knows that
Roundup destroyed the rhizomes of
the treated weeds, helping prevent
their regrowth.

Jim thinks he'll use Roundup
again this year—and apparently some
club members hope so, too. “As soor
as they saw how good this fairway
looks, some of the members started
asking when I'm going to do the same
for =10, where we have some more
bermuda. I'll probably tackle that with
Roundup this fall

— = Monsanto

There’s never been a
herbicide like this before.






A lot of our customers have been wanting a
mid-sized mower that’s built tough to take it, and
that’s highly maneuverable at the same time.

So our engineers came up with the amazing
Turfcat.

It's amazing because it's absolutely packed with
features that help you get your medium-sized mowing
jobs done faster and better than ever.

First, you have a choice of a 50" or 60" deck.
(They re interchangeable.) Fully articulated, they
closely follow ground contours so you get a smooth,
even cut with practically no scalping.

Deck design lets you trim close, and also gives
super clipping dispersion. The deck raises and lowers
hydraulically for curb climbing and transport.

And you can adjust cutting height from 1" to 4".

Then, the three-wheel, wide track design gives the
Turfcat great stability on slopes. And the foot-operated
hydrostatic drive lets you steer and maneuver while
changing speeds or going from forward to reverse.

How about hill climbing? It's a breeze with the
power delivered by the husky 18-HP Kohler overhead
valve engine. And you can expect a long engine
life filled with good fuel economy.

Plus, the Turfcat is quiet. All controls are within
easy reach. And it might very well be the most
comfortable riding rotary in the world.

Ask your Jacobsen distributor for a Turfcat
demonstration. And have him explain about the many
fine features that customers want.

The more you listen to what he has to say,
the more you'll know we've been listening.

We hear you.

JACOBSEN

Jacobsen Division of Textron Inc
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GEOCHEMICAL FACTORS AFFECTING
PLANT GROWTH IN RECLAMATION

W. Clark Ashby, William C. Hood, and Mary L. Guerke

Reclamation under the strict requirements of the
federal Surface Mining Control and Reclamation
Act of 1977 requires a high level of knowledge of
plant growth requirements in relation to
geochemical factors on each mine site. A desirable
reclamation goal would be to consider all feasible
alternatives for creating productive soils and at-
tractive landscapes. The raw materials for achiev-
ing such a goal are the rocks and unconsolidated
overburden that are commonly termed spoil after
mining. Misdirected reclamation tasks can in-
troduce unnecessary costs, lessen success of
revegetation, and deny opportunities for building a
land better than before mining.

In this paper we focus on the geochemical pro-
cesses, to which the various minerals contribute on
an uneven scale. Sulphur-containing rocks and
minerals dominate the geochemical processes. We
do not evaluate the highly important role of soil
physical conditions in reclamation.

In many respects the soil-plant relationships on
mine spoils can be understood as an extension of
knowledge from traditional agricultural studies.
Agricultural soils are, however, composed for the
most part of materials which have been exposed to
weathering processes for thousands of years. They
typically are leached and ion-poor. Mine spoils
contain large amounts of minerals freshly exposed
to weathering; these minerals may release large
quantities of ions. Spoils underlying topsoil are
subject to these same oxidative weathering pro-
cesses, although probably at slower rates. Spoil
thus differs from other midwestern soils in that it
involves an ion-rich environment.

The Geological — Overburden is the general term
that is applied to all the materials that lie between
the earth's surface and a coal bed. A very large
variety of materials can exist as overburden. These
range from solid rocks such as shale, limestone and
sandstone through various unconsolidated surficial
materials of diverse origin, such as sediments
deposited by streams, lakes, glaciers and wind.
Soils can be developed on any of these materials.

Certain minerals or groups of minerals are com-
mon in all of these assorted earth materials. The
clay minerals make up most of the fine-grained
rocks such as shale and mudstone and are common
in limestones, siltstones and some sandstones.

The authors are respectively Professor, Department of
Botany; Professor, Department of Geology; and former
Graduate Assistant, Department of Botany. This research was
supported in part by funds provided by the USDA Forest Ser-
vice Northeastern Forest Experiment Station, Research Work
Unit NE-1605, and by the Southern lllinois University Coal Ex-
traction and Utilization Research Center. We thank Clay A.
Kolar for contributions.
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Geochemical knowledge is vital to solving complex reclama-
tion problems.

They are equally abundant in fine-grained uncon-
solidated sediments and are important constituents
of soils.

Quartz is the most important mineral in the
coarser sediments and rocks, such as sand and
sandstone, and is very common in nearly all other
types of overburden rocks. The mineral calcite is
the chief constituent of limestone and is common in
shales and as a cementing agent in sandstones and
surficial materials. Lesser amounts of the minerals
feldspar, mica, dolomite and siderite are frequen-
tly found. Manganese and iron oxide coatings fre-
quently act as cements to hold grains together.

Although generally minor in amount, sulfide
minerals such as pyrite, marcasite and sphalerite
are quite important in the geochemistry of
weathering of overburden materials. Indeed iron
sulfide, pyrite (or occasionally marcasite), is the
main geochemically active mineral in overburden
materials and any portion of the overburden that
contains this mineral may give rise to conditions
that affect plants. Because surficial materials have
frequently been through one or more episodes of
oxidative weathering, they are generally devoid of
such minerals. On the other hand, the ancient sedi-
mentary rocks may contain appreciable quantities
of sulfide minerals and may cause major
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Reclamation

geochemical changes when weathered. Last, the
salts that have been trapped within the pore spaces
of sedimentary rocks may become mobile when the
rocks are exposed by mining operations.

Sulphur in Overburden — Although sulphur in
coal has attracted a lot of attention, sulphur in
overburden rocks has only in the past few years
begun to attract the attention it merits. Smith et al.
(1976) have examined the sulphur contents of a
large number of overburden materials and report
sulphur contents ranging from 0.005 percent to
12.03 percent. Thin layers less than a foot thick oc-
casionally show much higher sulphur contents; one
such layer 0.3 foot thick had a sulphur content
exceeding 22 percent. Smith et al. point out that
nearly all of the sulphur-bearing material in the
upper six meters (about 20 feet) of most overbur-
dens has been oxidized and neutralized, and is in-
capable of producing acids. In the Midwest, total
sulphur contents of such weathered zones are
almost never more than 0.1 percent and frequently
are 0.01 percent or less. On the other hand, sulphur
contents of unweathered sedimentary rocks are
frequently in the range of a few tenths of a percent
total sulphur. Much of this sulphur is pyritic, that
is, the reduced sulfide form of sulphur present in
such minerals as pyrite and marcasite.

At present, we may be in a
prohibition era banning acidity
by liming or other means
because we do not have
enough understanding of other
indirect factors limiting plant
growth.

It is well known that the oxidation of pyrite and
related minerals generates acid mine drainage.
Some of the oxidation reactions that have been pro-
posed are:

1. FeS: + 7/20: + H:O = Fet+ + 280, = + 2H*t
Pyrite + oxygen gas + water = iron + sulfate +
hydronium ions

2. Fet* + 14 0: + Ht = Fet++ + 1, H.O
Ferrous ion + oxygen gas + hydronium ions =
ferric ion + water

3. Fet++ + 3H.0 = Fe(OH) + 3H*t

Ferric ion + water = ferric hydroxide +
hydronium ions

Equation 1 shows how one mole of pyrite can be ox-
idized in the presence of water and oxygen to
liberate ferrous ions, sulfate and two moles of
hydronium ion. Equation 2 illustrates the further
oxidation of ferrous to ferric iron, and equation 3
shows how ferric ions hydrolyze to give a
precipitate of ferric hydroxide with the liberation

WEEDS TREES & TURF/APRIL 1979

of still more hydronium ion. Equation 2, in which
hydrogen is consumed, can be combined with the
hydronium-liberating equation 3 to give the overall
reaction:

4. Fet+ + 5/2 H:0 + % O: = Fe(OH): + 2H*
Ferrous ion + water + oxygen gas= ferric hydrox-
ide + hydronium ions

It should be noted that the original oxidation of the
sulfide ion to sulfate generates two moles of
hydronium ion and the oxidation of ferrous ion to
the ferric state, coupled with the precipitation of
ferric hydroxide, generates an additional two
moles. Thus, the complete oxidation of pyrite will
generate four moles of hydronium ion, or two
moles of sulfuric acid.

The ferric ion, although not usually present in
solution in large amounts, can act as a strong
oxidizing agent on pyrite. The equation is:

5. FeS: + 14Fet++ + 8H.0 = 15Fet+ + 250.= +
16Ht

Pyrite + ferric ion + water = ferrous ion + sulfuric
acid + hydronium ions

At first glance, this equation would appear to
release much more acidity than the earlier equa-
tions. However, it must be realized that the genera-
tion of each mole of Fet++ requires one mole of
H*; there is a net gain of two moles of hydronium
in the oxidation of pyrite to ferrous and sulfate
ions, the same number as were liberated in equa-
tion 1.

The fact that pyritic sulphur is present in over-
burden rocks is not in itself bad nor does it in itself
mean the overburden will become acidic or toxic to
plant life. The form of the pyrite is an important
determinant in the rate at which the pyrite oxidizes
and the rate at which acid is generated (Caruccio
1970, 1975). Smith et al. (1976) carefully point out
that the balance between the acidity potential and
the neutralization potential is an important factor
in determining whether minespoil becomes acidic
when weathered. Present regulations require the
burial of rock which contains highly reactive forms
of pyritic material in quantities exceeding the
ability of the minespoil to neutralize the acid. Not
quite so obvious is the situation where the upper
portion of a minespoil contains reactive pyrite and
an abundance of neutralization materials. This
situation can create environments especially rich
in ions and salts, which may be stressful to plants
as discussed in a later section.

Effects of Acidity on Plant Growth — Neither the
best methods for the determination of soil acidity
nor its interpretation in terms of soil chemistry and
the effects of acidity on plant growth are agreed
upon and well understood. Most plants in the
eastern United States probably grow best from pH
5.6 to 6.5, medium to slightly acid soils.

Plant physiologists agree that only below pH 3
(greater than 0.001 molar hydronium ion) are
plants harmed directly by acidity itself (Arnon and
Johnson 1942). Indirect effects, such as the libera-
tion and mobilization of toxic elements, also may
severely limit growth below pH 3. These indirect




Carson, California, is a city that takes pride in its
appearance. Its 22 square miles include about
35,000 trees on public land, approximately 50%
planted in just the past ten years. F “Tuto”
Iglesias, maintenance superintendent of the
Carson Parks and Recreation Department, is
pleased with tree appearance and growth since
the city "gave the job to Jobe.” He says, “For

our tree maintenance in residential areas, g
we fertilize exclusively with Jobe's spikes. Fasy appllcauon

saves us money on equipment and personnel.” Carson

discovered another benefit using Jobe's spikes
— water conservation. Says Iglesias,
“We used to fertilize while watering

trees. Since starting to use Jobe's, we save

on water usage.”

Give the job to Jobe.

Whether your groundskeeping responsibilities extend over an acre or an

entire city, use JOBE'S TREE AND SHRUB SPIKES to cut out extra work

and give extraordinary results. Instead of expensive, time-consuming hole
drilling, treeand shrub fertilization can be done easily by just one man with a
hammer. Using JOBE'S spikes is like adding a gentle giant to your crew
They're a bigimprovement over old- fashioned methods

A 5" diameter tree needs only five spikes, and can be driven into the soil in five
minutes. Jobe's Spikes'exclusive patented binder makes them easy to drive
into the ground and provides extended release of 16-8-8 fertilizer

Call your Jobe's distributor to
order spikes. Or order direct.
$30 per case (105 spikes)

prepaid, 5 case
minimum. 15 or more

or more, $22.50 per case.

Also try Jobes Evergreen "
Spikes (12-6-8) and Fruit
Tree Spikes (5-15-15). ’
TREE & SHRUB SPIKES

I'he easy method for professional tree care

PO. Box 1750, Lexington, KY 40593

.the blg

International Spike, Inc.,
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For the turf you care for: proven protection
against nine damaging diseases from

America’s leading fungicide for turf. Now
a 500 gram per liter flowable formulation.
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Daconil 2787 is the broad-spec-
trum fungicide that helps youfight
such problems asdollarspot,gray
leaf spot, large brown patch and
red thread. Easy to handle with
great flowability. Disperses
quickly in the spray tank. Effective
even in hot weather. Daconil 2787
also provides effective disease
control on a number of orna-
mentals. Now in a new 500 g/|
formulation.

Diamond Shamrock gives
you all the help you need

for weed problems, too.

Dacthal® is the preemergence
herbicide that controls more than
20 weeds and unwanted grasses.
Stops early and late germinating
weeds without affecting healthy,
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growing turf grasses. Tough
weeds like crabgrass and Poa
annua can't stand up to Dacthal.

Dacamine® gives postemer-
gence control of over 70 broadleaf
weeds including dandelion,
annual chickweed, knotweed and
Canada thistle. Kills ‘em right
down to the roots so they won't
come back.

Daconate® is the postemer-
gence herbicide that knocks out
nutsedge, chickweed, wood
sorrel, sandbur and other grassy
weeds. It's a ready-to-use liquid
herbicide with a built-in surfac-
tant for uniform wetting.

For beautiful turf and orna-
mentals, count on the big four
from Diamond Shamrock to make
your job easier.
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Reclamation from page 30

effects are the cause of limited growth under acid
conditions above pH 3.

Many authors list pH 4, and others pH 4.5, as a
lower limit for reclamation plantings. They are
right only if the spoils have an ionic composition
which results in one or, more likely, a number of
toxic conditions. Under the right geochemical con-
ditions plants grow very well at pH levels typically
measured on barren spoils. For example, spoil
banks in Saline County, Illinois, which averaged
pH 3.4, much lower than the pH of many *‘toxic”
banks, were planted to 17 tree species in 1947. After
30 years those plots had a vigorous young forest
with strong invasion of oaks and other species.
Sweel gum trees averaged 9.3 inches in diameter
and were larger than the trees on the other 12 plots
of this study in Illinois, all of which were at higher
pH (Ashby et al. 1978).

Chemical tests are widely used guides for
revegelation management, and pH is the best test
we now have. Unfortunately our understanding of
the role of acidity in reclamation practice is much
like that of alcohol in society. Alcohol is generally
believed not to be harmful of itself, but it leaves a
legacy of derelict individuals, broken homes,
health problems, shortened life spans and deaths
on the highway. Acidity is widely regarded as un-

era, banning acidity by liming or other means
because we do not have enough understanding to
work out which of its numerous indirect effects
limit plant growth and could be corrected in other
ways.

Direct Effects of Pyrite Oxidation — There are four
direct effects of pyrite oxidation. First, the oxida-
tion reactions liberate quantities of hydronium ion
in proportion to the amount of pyrite undergoing
oxidation (reactions 1-4). If there are insufficient
quantities of neutralizing materials in contact with
the pyrite to counteract it, the obvious effect of the
hydronium ion is to lower the pH of the area in
which the pyrite is undergoing oxidation. In such a
situation, the liberated acid may spread the pro-
ducts of the oxidizing pyrite beyond the spoil
through surface and ground water and may be felt
many miles downstream.

The second effect is the liberation of ferrous
ion. If the oxidation potential and/or the pH of the
environment is low, the oxidation of ferrous to
ferric ion is slow and large quantities of iron may
be mobilized. Seeps emerging from pyritic spoil
materials frequently contain hundreds to thou-
sands of mg/1 of iron. Since the seeps are simply
ground water that flows onto the surface, similar
concentrations of ion may be available in the

desirable. At present we may be in a prohibition

Princeton Fully Automatic Sod Har-

It,s Lonely at the To @ @ o vester. No field crew to talk to.. just
you ... alone, harvesting up to
But Fun! 27,000 sq. ft. of sod per hour in your

air conditioned, stereo-equipped
cab.* Yes, lonely...and profitable!

rooting environment. Continues on page 36

Yes, you may be lonely in your\

Proven Reliable from the
Atlantic to the Rockies

Designed for the large volume sod producer
who wants to increase both production and
profit, the Princeton Automatic cuts, aerates,
crosstie stacks and palletizes sod all by itself.
The sod is ready to ship. All you do is steer!
Order your Princeton Automatic now and
own the “ultimate”.

*Air conditioning and stereo available on
request.

For further information or demonstration
write or call collect:

Rodger Osborne, General Manager
955 W. Walnut St.

Canal Winchester, Ohio 43110

(614) 837-9096
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A LIGHTWEIGHT HEAVYWEIGHT

The Spyder's welded tubular steel frame
gesigned for maximum strength with
minimum weight. It's load carrying capacity
53500 pounds, the capacity of most stan-
dard forklifts, but the Spyder weighs only
about 2700 pounds.

| THIS LIGHTWEIGHT CREATES MANY
BENEFITS.

EASY PORTABILITY
Traditionally, job site unloading has been
performed by truck mounted cranes, towable
or trailer transported forklifts, and even by
hand, with each method having its own par-
pular advantages and disadvantages. The
pyder, we believe, combines advantages of
gach method to provide you with a totally
8w concept in job site unloading.
~ In less than a minute the Spyder loads
liself at the rear of your truck or semi-trailer
¢d without loss of valuable cargo space,
and is transported with no road contact.
Just like a truck mounted crane, but not like
a towable forklift. When you arrive at the job
site the Spyder unloads itself, then unloads
fhe load. Pallets can be placed away from
ihe truck at whatever distance necessary,
like with any forklift, but not like a truck
gunted crane.
£ We also provide a custom-designed
ghtweight trailer for convenient towing
behind a car or truck if this method better
meets your requirements.

E BENEFITS DON'T END HERE.

;;;;;

ER SPYDER SPYDER SPYDER

SPYDER

THE SPYDER

MINIMAL MAINTENANCE

The Spyder is totally hydraulic. A 23 HP,
two cylinder, air cooled Kohler engine is belt
connected to two variable displacement
hydrostatic transmission pumps and one fix-
ed displacement gear pump. These pumps
provide oil to three hydraulic motors and
three sets of hydraulic cylinders. Any of
these components, including the engine, can
be replaced on the Spyder in about an hour.
Each machine comes with a parts manual
which lists not only our part number, but the
manufacturer's name and their part number
also. All parts on the Spyder can be shipped
air freight from the factory, if you cannot ob-
tain it locally. The idea is to minimize
downtime.

WE LISTEN TO OUR CUSTOMERS

CUSTOMER ORIENTED IMPROVEMENTS

Recent improvements include a quick ten-
sion release on the belt drive. Just pull a
lever while sitting on the operator's seat and
all tension is taken off the belt drive for easy
engine starting or belt removal. A newly
designed drive wheel hub moves the center
of the drive wheel directly over a large roller
bearing for increased load carrying capacity
and greater resistance to shock loads.

THE BEST IS YET TO COME

CREDIBLE COSTS

There are many costs involved with own-
ing and operating any piece of equipment. At
times your initial investment cost may be

SPYDER

SPYDER SPYDER

SPYDER

DO YOU PALLETIZE YOUR PRODUCTS - SOD, FERTILIZER, SEED, GARDEN PRODUCTS?
DO YOU DELIVER YOUR PALLETIZED PRODUCTS?
THEN YOU SHOULD KNOW ABOUT THE SPYDER MATERIAL HANDLER!

high, but low maintenance and operational
costs offset this. At other times it's just the
opposite.

The Spyder, compared to other job site
unloading equipment,offers a rare combina-
tion of relatively low initial cost, low
operating costs, and low maintenance costs.

NOW IT'S UP TO YOU

PROFIT POTENTIAL

When you consider all the information
written here about the Spyder, and then
consider how practical it would be in your
own application whether it be unloading sod,
fertilizer, seed etc., be sure to go one step
further. Contact me by mail or phone and let
me send you a brochure or answer ques-
tions you might have regarding your par-
ticular application.

We have sold over 500 Spyders across the
U.S., Canada, England and Trinidad. We are
establishing dealers and outlets throughout
the U. S. and Ganada. Two new manufactur-
ing facilities are currently in the advanced
planning stages. One in England and the
other in Texas. THE REASON? THE SPYDER
IS HERE TO STAY!!!

If you have delivery problems, let us show
you how the Spyder can solve them.

For more information on the Spyder call or
write: Mike Whitt - Sales Manager
Foxcroft Development Associates

5402 Edgewood Rd.

Crystal Lake, IL 60014

815-459-3351

Circle 151 on free information card

SPYDER SPYDER SPYDER SPYDER



The third direct effect is the liberation of sul-
fate ion. Again, concentrations of thousands of
mg/l of sulfate are reported in seeps from acidic
spoil materials. Hundreds to a few thousand mg/1
of sulfate can be found in seeps and streams drain-
ing non-acidic, but nevertheless pyritic, spoil
material. Similar concentrations can be expected
in the ground water and soil solutions. A recent
study by Hood and Hood (in press) suggests that
typical sulfate yields of minespoil in the southern
Illinois area are on the order of 4.1 kg/hectare/day
which would mean about one-half ton of sulfate
per year is generated and leached from each acre
of minespoil under the climatic conditions of that
area. If most of the oxidation of pyrite takes place
in the upper few inches of the minespiol, there
should be an abundance of sulfate present in the
near-surface environment. The increasingly
widespread recognition of sulphur deficiency un-
der continuous intensive agriculture would not be
a problem on soils created in mining.

A fourth direct effect is the release of trace
metals. Geologic materials are seldom completely
pure, and pyrite is no exception. Many pyrite sam-
ples contain trace elements that are released as the
pyrite oxidizes. Such elements include the micro-
nutrients cobalt, copper, manganese and zinc as
well as arsenic, antimony, cadmium, chromium,
lead and nickel (Harper 1977, Blumthal 1977).

Although present in small quantities in the pyrite,
in places where oxidizing pyrite is abundant the
concentrations of these elements in solution may
become appreciable. In southern Illinois, however,
trace elements released directly by the oxidation of
pyrite generally account for less than ten percent
of such elements in water (Harper 1977). The
remainder are leached from associated overbur-
den rocks.

Indirect Effects of Pyrite Oxidation — The sul-
phuric acid generated by the oxidation of pyrite is
a powerful agent of chemical attack on overburden
materials. These reactions take place within spoil
micro-environments. The general result of such at-
tack is the reduction of the hydronium ion concen-
tration (elevation of pH) coupled with release of
various soluble cations to the soil solution and ul-
timately, to the drainage waters.

Attack on carbonate rocks. Carbonate rocks,
such as limestone (CaCOi:) and dolomite
(CaMg(COs):), are susceptible to attack through
reactions such as:

H:S0: + CaCO:s; = Catt+ + SO:= + H:0 + CO:
The reaction for dolomite is similar, albeit slower,
and liberates magnesium as well as calcium. The
effectiveness of this means of neutralization of
acid is, of course, dependent on the availability of
the carbonate minerals, whether as discrete rock

Today's professional turf manager recognizes the value of
up-to-date turfgrass breeding and research. That's why so

PICKSIE[EID) PICSEED WESTinc
Box 888 Tangent. OR 97389 (503)926 8886

TURF-TYPE PERRENIAL RYEGRASS

TURF EXPERTS . ..

FIESTA IS THE NEWEST
OF THE IMPROVED
TURF-TYPE
PERENNIAL RYEGRASSES
AVAILABLE TODAY

many are upgrading their programs with Fiesta

Why not join them?

Thousands of growers,
nurserymen and landscapers
depend on “the protectors”

AT TRAnSAANT
o gt s o 0 CONCENTRATE
 JRANSPLANT SHOCK, o emcnes, e
‘-7‘.“% : W oaGAMIC 2R

14N s ’ ¥,

WILT-PRUF anti-transpirant keeps plantings, trees, shrubs,
sod and indoor plants healthy; protects against plant
damage due to winter kill, transplant shock, air pollution,
wind burn and drought.

SPRAY-STAY, sticker-extender sticks sprays fo frees, plants,
crops and turf protecting against costly run-off due to
rain or irrigation.

WILT-PRUF and SPRAY-STAY are both 100% organic and biode-
gradable and meets all FDA specifications for use on edible crops.
For further information call or write Dep't. WTT

NURSERY SPECIALTY PRODUCTS
P.0. Box 4280, Greenwich, CT. 06830
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® By far the fastest transplanter available

e Largest tree "spade’” on the market. 78" width handles

[7 7000 Ib. root ball! (But big as it is, it still meets standard
@ road width limitations.)
e Starts returning investment immediately because of
outstanding demand for the BIG tree!

If YOU would like to know just how profitable that money
tree can be with a BIG JOHN, you'll want
our prospectus of investment

That, plus a demonstration of
BIG JOHN'S money
making ability are
yours at no

obligation whatsoever

86" and 50" BIG JOHNSs
now being developed, for information just call or write:

big trees ....:...

5362 Clarice Circle
COdO inC Stevens Point, Wl 54481
® Telephone (715) 341-2895

Manufacturer’s Representative for Big John Tree
Transplanter and Complete Line of Arborist Supplies
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units or as accessory minerals in other overburden
rocks. The concentration of these ions in the soil
solution can become large. They affect the calcium-
to-magnesium and other ratios of calcium,
magnesium and potassium which are of impor-
tance in plant growth.

Using southern Illinois as an example, it has
been established that there is nearly a 1:1 relation
between sulfate and hardness in stream water
(Hood 1977). This relationship is little affected by
pH. Hardness, reported as CaCOs, is a measure of
Ca + Mg and can be approximated as Ca. If sulfate
is 1000 mg/l, hardness would also be about 1000
mg/l and Ca and Mg approximately 400 mg/l.
Runoff waters from coal mines frequently contain
on the order of 1000 ppm sulfate or more, so
calcium and magnesium are abundant in soil
water. These runoff waters supplied by irrigation
to soils locally deficient in sulphur or magnesium
can be expected to increase plant growth.

Attack on shale. Shale is one of the most common
overburden materials. Acids generated through ox-
idative weathering of pyrite can attack shale in a
variety of ways. In the simplest fashion, there can
be an ion-for-ion exchange of hydronium ions from
solution for exchangeable ions of the clay minerals.
This can release nutrient ions which subsequently
may enhance plant growth, or be lost in runoff or
percolation waters. The clays then become
hydrogen clays, which makes the removal of any
remaining nutrient ions by plant rootlets very inef-
fective.

A high aluminum concentration
is the most common cause of
failure of agriculture crops on
acid spoil.

It is well known that clays affected by acidity
can convert to aluminum clays, with aluminum
migrating out of the clay structure and onto cation
exchange sites. In this situation, the hydronium ion
is attacking the interior of clay, liberating alumi-
num which migrates to the clay surface and
becomes fixed, reducing the effectiveness of the
clay as an ion exchange substrate for supplying
nutrients to plants. Aluminum in the soil renders
phosphorus unavailable by forming aluminum
phosphates. Russell (1973) states,

“A high aluminum ion concentration is the most
common cause of failure of agricultural crops on
acid spoil. It probably has two quite distinct ef-
fects. A high aluminum concentration in the free
space of the root surface may prevent the root tak-
ing up phosphate, and aluminum inside the living
cell may interfere with sugar phosphorylations."

Identification of aluminum toxicity is difficult
because clear-cut visual symptoms are lacking.
Plant yields can be depressed, leaves show a pur-
plish coloration, and roots usually are stunted but
there are exceptions. These relationships are most
likely to be found on acidic mine spoils.

WEEDS TREES & TURF/APRIL 1979

Problem spots like this are understandable and
correctable with basic geochemical and soil knowledge.

Manganese oxides are common in shales, fre-
quently making up a few tenths of a percent of the

.rock. In typical southern Illinois overburden rocks

Hood and -Stepusin (1975) found 0.05 percent
manganese, of which about 60 percent is very
readily dissolved in aqueous solutions of pH 2 and
3 formed in pyrite oxidation.

Although manganese toxicity is known for
moderately well-drained agricultural soils below
pH 5 (Manganese 1973) and is enhanced by acid
soils with poor aeration, its occurrence on strip-
mine spoils is difficult to determine. Changes in the
ion balance of iron and manganese can lead to
deficiencies or toxicities of either element. In view
of the probable high levels of either iron or manga-
nese on mined lands, attention to the balance of
these ions is important. Foliar diagnoses of iron
and manganese deficiencies or toxicities are con-
fusing because of their similar appearances which
include yellow or dead spots on leaves.

Coatings of iron and manganese oxides are
rather common in earth materials. These coatings
frequently act as sinks for various heavy metals. In
association with oxidized pyrite these coatings can
dissolve, releasing iron, manganese and the adsor-
bed trace elements such as cadmium, chromium,
cobalt and nickel into solution.

Further relationships. Other minerals are
locally abundant in overburden materials in the
midwest. Sphalerite (ZnS) is one such mineral. It is
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SHADE!

Tl-“? Bal diameter, 44 in.; Ball depm 40 in.; Munmum T8-84: Ball diameter, 84 in.; Ball depth, 54 in.; Maximum  TS-86T: Ball diameter, 66 in.; ball depth, ¢a n.; Mmmum
tree diameter; 4 in. tree trunk (approx.) Ball weight,  tree diameter, 8 in. tree trunk (approx.) Ball weight, 8,000  tree diameter, 6 in. tree trunk (approx.) Ball weight, 3168
1173 Ibs. (approx.) Available as truck-mounted traller- Ibs. (approx.) Available as a truck-mounted unit only. Ibs. (approx.) Available as a truck-mounted unit only.
mounted or Vermeer M-485 tractor mounted unit

T8-30: Ball diameter, 30 in.; Ball depth, 26m Munmum T8-20: Ball diameter, 20 in Ban diameter, 18 in.; NEW! TS-44M far greater maneuverability than ever
tree diameter, 3 in. tree trunk (approx.) Ball wengm 355 Maximum tree diameter, 2 in. tree trunk (approx.) Ball before. No more guesswork. The TS-44M hydraulically
Ibs. (approx.) Trailer or tractor-mounted units. Flat-bottom  weight, 109 Ibs. (approx ’) Tractor-mounted unit, or in  extends (up to 21 in.) and shifts (up to 15% in. left and
tree spade option combination with Vermeer 1-218 Trencher. right of center). It's fast, accurate. Cuts set-up time

v“" m nls " Better yet, “instant beauty!” Nothing improves
w“ . landscape more than trees and shrubs. And no

one creates it as quickly and efficiently as The Diggin’ Dutchman and his
patented Vermeer Tree Spades. What about efficiency? Hydraulically-

operated steel spades handle the entire job quickly and gently.
“R“En No coffee breaks. No lunch hours. No overtime wages. It's a
one-man operation! Choose from six quality built machines . . .

and transplant or “package” small shrubs and trees — up to 8 inches in diameter — in
minutes. Ask your Vermeer dealer for a demonstration today.

©THE DIGGIN
DUTCHMAN

Vermeer

6304 New Sharon Road @ Pella, lowa 50219 e (515) 628-3141 @ Telex 478-309
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Read why ... this is so:
The increasing complexity of turf

management stretches your skills
to the utmost. You must have the
best products available. And know
exactly how, when and where to
use them for top efficiency.

That's why the specialized serv-
ices of your Gordon Distributorare
unique and priceless. He is not just
a source of superior, tested prod-
ucts, but arich source of talentand
information. He has a direct line to
Gordon’s Technical Service De-
LA ¢ 8 iy partment, where specialists are
) ”I N 275 ‘ constantly analyzing new data,
. ) . studying lab and field tests,
searching for improved methods
and technical advances for your
benefit.

' MECOMEC 2.5 '

YuR? HERICIOE

a SPRAY ADJUVANT

o TURE HERBICIONS
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re your Gordon Distributor as
Old Pro . . . your silent partner
.. consultant, advisor, good lis-
gner. He'll help you find the
turf problem.

Problems: He has Trimec®
dleaf Herbicide, unmatched
efficient maintenance of im-
ulate turf. Amine 2, 4-D for
eneral weed control.

Disease

Each

Problems:
fungicides include Dymec 50™,
Formec 80™, and Topmec 70W™.
is formulated to control
specific and diverse disease prob-

Gordon

lems. You can often double their

effective life by adding Exhalt®800
Sticker-Extender to the spray.

Soil Problems: Aqua-Zorb™ can
help. It's a liquid organic wetting
agent and soil conditioner that

mec™ for control of clover
and other broadleaf
weeds. Vegemec™ Vege-
tation Killer that stops all
growth in appropriate
areas. Betamec-4™ Pre-
mergence Grass Killer.
And Adjumec™, a spra
adjuvant for increased ef-
ficiency of all herbicides.

Insect Problems: Your
distributor has Carba-
mec™ Liquid SEVIN®
Spray, effective on a

broad spectrum of certain
insect pests.

improves
retards
drainage.
Sprarlng Problems: For areas too
small or inaccessible to larger
equipment, use Herbi. This light-
weight, portable, self-contained
sprayer applies Ultra-Low-Volume
Controlled-Droplet spray exactly
on target with minimal drift and
wind problems.

Ask for more information from
your authorized Gordon Distribu-
tor listed below.

*SEVIN is the trademark
of UNION CARBIDE CORPORATION

the absorption rate,
puddling and speeds

Company, Inc. e Tieco, Inc
© Marker’s of Clubview

® CASSCO e Tieco, Inc
Tex Nursery
ALASKA

Palmer © Alamasu, Inc
ARIZONA
Phoenix

om Aanxhersmca! Co
. Nursery Supply
Taeson

# (apper State Chemical Company

ARKANSAS
Neunder

® Captal Equipment Company
CALIFORNIA

Auabeim o Eagle Chemical Company
Balersfield

® Abate-A-Weed Company

Camitos © hrw Chemical Company
Ohula Vista ® Wilbur-Ellis Company
Doxchella ® Foster-Gardner, Inc
Biltoy © £ Camino Crop Supply, Inc
Manteca » | & A Enterprises

Orange ® Robinson Fertilizer Company
Qxsard © Coastal Ag Chemicals
Sacament

o

® Orchard Supply Compan
San Diego © guﬂev's 'ﬁll, rnc

Gabrel
® | Harold Mitchell Company
San Jose
® Moyer Chemical Company
® Northern California Fertilizer Company
® Pant Gro ® Target Chemical Company
a0 Leandro @ Custom Chemilene
Santa Ana ® Moyer Chemical Company
==
® Agri-Turf Supplies, Inc
.
' mical Company
Santa Rosa
. thChemu:al Products Co
South Gate
# Los Angeles Chemical Co.

COLORADO

Colorado Springs ® Gorby, Inc
Pusblo ® Pueblo Chemical & Supply

inister
® SAJ. Turf Products

CONNECTICUT

Devon © Somers Turf Supplies
Greenwich
O&Mug‘l"snemln Greenhouses & Nurs

# 0id Fox Chemical, Inc
South Windsor ® Turf Products Corp.

FLORIDA

Homestead
® Manbic Fertilizer & Chemical

for carbaryl insecticide

Jacksonville

® Bingham Seed Company

Pompano Beach

© Swift Agricultural Chemical Corp.
Pensacola ® Tieco Gulf Coast

Sanford

® Chase & Company ® Southern Chemical Co
Winterhaven

® Swift Agricultural Chemical Corp.

GEORGIA

Atlanta ® Regal Chemical Company
College Park

 Stephenson Chemical Co
Conyers ® Lawn & Turf, Inc
Doraville

® Georgia Golf & Garden

Ft. Vlller

® Woofolk Chemical Works, Inc

HAWAII

Hilo ® Occidental Chemical Company
Honolulu ® Occidental Chemical Company
Kahului ® Occidental Chemical Company
Lihue ® Occidental Chemical Company

IDAHO
Boise ® Steve Regan Company

ILLINOIS

Barrington

© Olsen Distributing Company
Chicago ® George A Dawis, Inc

W. Chicago ® Turf Products, Ltd
Decatur

© Drake-Scruggs Equipment, Inc

E. Peoria ® Leon Short & Sons, Inc
Geneseo @ C. D, Ford & Sons
Morton Grove ® V-G Supply Company
Normal

© Professional Turf Specialty
Rockton ® Turf Management Supply
Wheeling ® Arthur Clesen, Inc

INDIANA

Indianapolis

© Desco Chemical, Inc

® Cory Orchard Supply Comr.\any
Nappanee ® Desco Chemical, Inc

I0WA

Davenport ® Tri-State Toro Company

Des Moines ® Toro Service Center

W. Des Moines

© Big Bear Turf Coe  Resthaven Turf Service
Elkader ® Meyer Equipment Company

lowa City  Little Wheels, Ltd

Sioux City

® W._R. Anderson Dist. Co

Waterloo ® Foster's Inc

Waukee ® Baer Ag Supply

KANSAS

Garden City ® Pueblo Chemical Co
Kansas 61?

® Rhodes Chemical Company
Salina @ Landsco Corporation
Wichita

 Bartels & Shores Chemical Co.

© Champion Turf Equipment Co
© Robert S. Wise Company

KENTUCKY

Florence

© George W. Hill & Co., Inc
Lexington ® Fayette Seed Company
Louisville

® Bunton Seed Co., Inc

© Ky-Inna Turf Supply Co., Inc

LOUISIANA

Baton Rouge

® Gulfshore Turf Supply

® Wyche's Golf Course Specialties, Inc

Covington

© Tammany Turf & Supply, Inc

New Orleans

© Southern Specialty Sales Co., Inc
Plain Dealing

® Wyche's Golf Course Specialties, Inc
MAINE

South Portland ® Yerxa's, Inc
MARYLAND

Baltimore

© Cornell Chemical & Equip. Co., Inc

® Miller Chemical & Fertilizer

Landover

© Vaughan Seed Company ® Lofts/Maryland

MASSACHUSETTS

Arlington e Lofts/New England

Natick ® Richey & Clapper, Inc
Newton Center

® Grounds Equipment Co., Inc

West Newton e The Clapper Company
West Wareham

® R.F. Morse & Son, Inc

MICHIGAN

Birmingham ® W.F. Miller Company
Detroit

© Terminal Sales Corporation

® Turf Supplies, Inc

Grand Rapids

® Mollema & Son, Inc. ® Parmenter & Andre
Hartford ® Desco Chemical, Inc
Kalamazoo ® J. ). Dill Company
Royal Oak ® Lawn Equipment
Saginaw ® Burdick's Seed Company

MINNESOTA

Eagan

® Tessman Seed and Chemical Co
Minneapolis

® The Castle Chemical Co., Inc

® Minnesota Toro, Inc

St. Paul

® R. L Gould & Company

® Turf Supply Company

MISSISSIPPI

Jackson
© Southern Seed Company, Inc

MISSOURI
Chesterfield
® Beckman Turf & Irnigation

Grandview
® The Landsco Corporation

© Robison's Lawn & Golf Supply
Kansas City

© Bartels & Shores Chemical Co.

® Champion Turf Equipment, Inc

© Pest Control Supplies

® Standard Seed Company
Maryland Heights

© Qutdoor Equipment Co.

St. Louis

® Crown Chemical Company e Kitten & Bear
Springfield

© Champion Turf Equipment, Inc

MONTANA

Billings ® Turf Aid Dist. Company
Helena ® Mr. Turt

NEBRASKA
Morrill

© Jirdon Agri Chemicals, Inc
Omaha

® Big Bear Equipment, Inc
® Midwest Toro @ The Yard Company
Waterloo @ Simplot Soil Builders

NEVADA

Las Vegas

® Clark County Whol. Merc. Co
North Las Vegas

® Las Vegas Fertilizer Co., Inc

NEW HAMPSHIRE

Hooksett ® Turf Specialty, Inc

NEW JERSEY

Boundbrook

® Loft Seed Company

© Vaughan Seed Company

Freehold ® Green Hills Turf Supply
Maplewood ® Pierson’s Mill Company
Mountainside ® Andrew Wilson, Inc
Rahway e Fertl-Soil Company
Saddle Brook ® The Terre Company
West Caldwell

® Rockland Chemical Company
Westfield ® Storr Tractor Company
Yardville ® Jep Sales, Inc

NEW MEXICO

Albuquerque
. Alhu1uerque Chemical Co., Inc
Roswell ® Roswell Seed Company, Inc

NEW YORK

Cambridge ® Lofts/New York

Dix Hills @ Island Golf & Turf
Farmingdale Wa&ner Seed Company
Hamburg ® Eaton tw‘:rmenl Company
Hawthorne @ Metro Milorganite
Hauppauge ® Maxwell Turf, Inc.
Jamaica @ J & L Adikes, Inc

Bergen ® Lawn Medic

Latham

® Grassland Imﬁnon & Equip, Corp
Rexford @ S. V. Moffett, Inc

South Hampton ® James H. Lynch, Inc
Portchester

® Westchester Turf Supply Company
Syracuse

. Aﬁway, Inc. @ Eaton Golf & Tractor
W. Henrietta @ S. V. Moffett, Inc

NORTH CAROLINA
Charlotte

® Seedmen, Inc. ® E. J. Smith & Sons
Fayetteville ® Eastern Turf

Shelby e Porter Brothers, Inc
Winston Salem e Goltra, nc

NORTH DAKOTA

Fargo e Tessman Chemcial Northwest
OHIO

Canton e Letherman Seed Company
Cincinnati

® Century Toro Dist., Inc

© Thornton-Wilson, Inc

Cleveland

. Sldne&L Dryfoos Company

® U.S. Garden Sales, Inc

Columbus

© Century Toro Dist., Inc

® W.R. Grace & Company

Dayton e Century Toro Dist,, Inc
Elyria

© Lakeshore Equipment & Supply Co.
Findlay ® Desco Chemical, Inc
Mantua e John R. Skinner Company
Piqua

© Midwest Burlap & Grower's Supply Co.

Tiffin ® Earl J. Crane, Inc
Toledo ® Century Toro Dist., Inc

OKLAHOMA

McAlester ® Tony's Chemical House
Oklahoma City

* Estes Chemical, Inc

© Thompson-Hayward Chemical Co
Tulsa

® All Best, Inc

© Thompson-Hayward Chemical Co
® Wait Mig. & Sales Co

OREGON

Albany ® Great Western Seed Co
Portland

® The Charles H. Lilly Co

® Van Waters & Rogers

© Wilbur-Ellis Company

Salem ® Western Farmers Association

PENNSYLVANIA

Doylestown ® Philadelphia Toro
Hanover

® Miller Chemical & Fert. Corp
Harleysville ® Geiger Corporation
Horsham ® Pocono Supply Company
Lebanon

o Lebanon Chemical Corporation
Malvern o Fisher & Son Co., Inc
Philadelphia

® Farm & Golf Course Supply Co., Inc
Phoenixville ® Lawn & Golf Supply
Pittsbur,

® E H. Gnffith, Inc

® Krigger & Compan

Rudmt: Reading Bone Fertilizer
Wycombe ® Histand Supply

RHODE ISLAND

E. Providence
® 0Old Fox Chemical, Inc

SOUTH CAROLINA

Inman
© Woolfolk Chemical Works, Inc

SOUTH DAKOTA

Sioux Falls
® Dakota Turf Supply, Inc

TENNESSEE

Knoxville

® Regal Chemical Company
Memphis

® Axon Corporation

© Oidham Chemical Co., Inc
Nashville

® Central South Turf Dist

® Tieco, Inc

TEXAS

Dallas

® Chemical & Turf Specialty Co

® Van Waters & Rogers

El Paso e El Paso Turf Supply
Paris @ Estes Chemical, Inc

Waco o Estes Chemical, Inc
Wichita Falls ® Estes Chemical, Inc

UTAH
Salt Lake City
* Morgro Chemical Corp.

VIRGINIA

Chesapeake ® Turf & Garden Div
Harrisonburg ® Wetsel Seed Company
Richmond ® Wilson Feed Company, Inc
Roanoke

® Agri-Turf Products Co., Inc

© Miller Chemical & Fertilizer

WASHINGTON

Pasco ® Western Farmers Association
Renton e Pacific Agro Company
Seattle >

© The Charles H. Lilly Co

© Western Farmers Association
Tacoma ® Nulife Fertilizer

WASHINGTON, D.C.

® Lea's Green Meadows, Inc

WEST VIRGINIA

Charleston ® Youngs, Inc

WISCONSIN

Chilton ® Horst Distributing Co
Elm Grove

© Reinder Bros. Turf Equipment
Milwaukee

ilwaul
® Loft-Kellogg Seed, Inc
Sun Prairie

® Turf Management Supply

‘GORDON'S

PROFESSIONAL TURF PRODUCTS u

Pbi /cordon

corporation

300 SOUTH THIRD STREET

PO B8Ox 2276

KANSAS CITY, KANSAS 86110
813.342.8780

Trimec now recommended for brush control. See next page —>



Trimec’ is now the answer
for brush and tree control
as well as broadleaf weeds.

We heard your call for help.

You said that with today’s budg-
et squeeze you can no longer af-
ford to use expensive man hours
cutting brush and weeds and trees.

And you also said that in this
age of environmental concern, you
must be extremely selective in your
choice of chemicals.

Trimec is your answer. The very
same Trimec that has become the
number one broadleaf herbicide
in the professional turf commu-
nity is now recommended for con-
trol of brush and trees, and its ef-
ficiency in this field matches its
efficiency in the broadleaf weed
world.

We knew as early as 1969 that
Trimec was extremely effective in
controlling brush and trees, but
we made no attempt to register it
for such use because highway
superintendents seemed satisfied

with a combination of 2,4-D, mow-
ing-and-cutting machinery, and
manpower...So we diverted our
energies toward those who wanted
to maintain immaculate turf.

But by 1975 labor costs were
forcing the highway superinten-
dent to depend more on sophisti-
cated chemicals, which in turn at-
tracted more attention from the
environmentalists.

v 4 N\
Highway Superintendents:
2-4-5-T/Silvex problems?
Help has Arrived!

N V4

The chemical 2-4-5-T was be-
ing questioned; other effective
herbicides were being restricted;
new herbicides were too expen-
sive; and some of the older ones
were damaging farmers’ crops.

And thus it was that we under-
took the necessary research to get
brush and tree control registra-
tion for Trimec.

Now you have an efficient, ef-
fective, economical, environmen-
tally acceptable chemical that con-
trols broadleaf weeds, brush and
trees along highways, and encour-
ages the growth of desirable
grasses.

* Biodegradeable.

* Works in temperatures as low
as 50° and cooler.

* Snynergistic power of 2,4-D,
dicamba and mecoprop puts
less hazardous chemical in the
environment.

* Trimec formulation works
slowly and translocates to the
root system.

* Wide-spectrum control of
brush, trees and broadleaf
weeds.

A test proposal: Take your tough-
est problem—brush and tall weeds
that restrict visibility at an inter-
section. Use Trimec on one side,
any other chemical on the other
side. Record the costs and the ef-
fectiveness. If Trimec doesn't win
hands down, we'll be very much
surprised.

If there is not a Trimec distribu-
tor near you, call us direct —toll
free 1-800-255-4450. Ask for Brush

Trimec” is a registered trademark of PBI/Gordon
Corporation, U.S. patent No. 3,284,186.

GORDON’'S

Control Department.

PROFESSIONAL TURF PRODUCTS u

300 SOUTH THIRD STREET
G pbl/cordon  /soosoer:
KANSAS CITY, KANSAS 66110
corporRation/ $733525780
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present in fractures in coal, in siderite nodules,
and in other ways in the overburden. This mineral
is soluble in acids, and can also be oxidized by
ferric ions in reactions similar to the oxidation of
pyrite by ferric ions. Sphalerite frequently con-
tains appreciable quantities of cadmium; thus ox-
idation and acid leaching of the sphalerite can
release appreciable quantities of zinc and cad-
mium to aqueous solutions.

Nutrients found in minute or trace quantities in
plants in addition to iron and manganese include
boron, zing, copper, molybdenum, cobalt (required
for symbiotic nitrogen-fixing plants), and chlorine.
In the past deficiencies and toxic levels of these
and other trace elements were found on mines;
however, these are not likely to be found under the
regulations promulgated by the new federal Office
of Surface Mining.

Plant Growth on Mined Lands — Successful plant

growth results from placing each species in a-

suitable environment. Pasture and forest species
have been widely used in reclamation and have
given excellent growth. Success with these
plantings has resulted from the use of species
which were not highly bred for a local environ-
ment. Success with a variety genetically tailored
for a previous soil condition, such as hybrid corn,
cannot be expected on a newly created mine soil,
just as corn tailored for northern Illinois soils does
not excel in southern Illinois.

Fertilization recommendations
for reclaimed stripmines need
to be tentative.

Fertilization recommendations for reclaimed
stripmines need to be tentative, irrespective of
whether the surface rooting medium consists of
mixed overburden materials or of replaced soil.
Recognition should be accorded and advantage
taken of the mineral- and ion-rich environments
which can be created from overburden materials
underlying geologically impoverished soils on
unmined land in many areas (Smith et al. 1976).
Plant growth, or bioassay, will probably be a better
means for assessing fertility relationships than
chemical tests on selected nutrients.

Grandt and Lang (1958) analyzed 1,800 soil sam-
ples from 15 mining counties in Illinois. They found

most of the samples to be very high in phosphorus
and high in potassium. Test plots supported excel-
lent growth of pasture.

Plots with 17 tree species each were estab-
lished in 1947 by the USDA Forest Service on
mined and unmined land in Randolph County,
Illinois (Ashby et al. 1978). In 1976 the unmined
plots were at pH 5.0 with extractable phosphorus
(P) levels of 4 pounds and extractable potassium
(K) of 144 pounds per acre. In contrast one set of
mined plots with no previous management was at
pH 7.2 with 9 pounds P and 354 pounds K and a
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Grass grows in earthmover's tracks indicating the

compacted earth was a better growing medium than the
uncompacted on this site.

-

second set at pH 7.7 with 10 pounds P and 224
pounds K using the Bray acidified ammonium
fluoride soil extraction method. Differences in P
and K levels of the unmined and mined lands were
even more marked using the Olsen sodium bicar-
bonate soil extraction method. Loblolly and short-
leaf pine grew best on the unmined plots. These
species are common on abandoned fields in the
southeastern states. In contrast, black walnut grew
much better on the mined plots. Soil which sup-
ports good black walnut growth is considered
desirable for corn.

Until the properties of a newly-restored field
are known, some nutritional requirements may go
unrecognized. A good way to find out the nutri-
tional status of reclaimed land is to grow a select
group of indicator plants which differ in their
nutritional requirements. An initial planting of
mixed species for bioassay of the chemical en-
vironment on a mine site also serves to build
organic matter, create root channels, and condition
graded spoils for growth of later plantings.

Total Dissolved Solids — Stripmine soils and drain-
age waters commonly have high concentrations of
total dissolved solids (TDS) resulting from direct
and indirect effects of pyrite oxidation. Further
TDS may be formed from neutralization of acidity
with lime, fly ash, or other soil amendments.

Continues on page 61

APRIL 1979/WEEDS TREES & TURF

43



44

Golf professionals, golf superintendents and
weekend players alike sing the praises of Dixie
Green® overseeding mixture. Their reasons are the
same: Dixie Green® produces a smooth, true and
beautiful putting surface that will last the winter
through. Here’s what some of the professionals have
said about it:

“I mowed 15 days after sowing Dixie Green® and

was on my way to the prettiest putting surface I have
ever seen.” Bob Martin, Superintendent Clarksdale
Country Club, Clarksdale, Mississippi.

“Dixie Green® has given me a uniform, dense put-

ting surface that has putted consistently true. The
color has been outstanding . . . even though the
temperature in January dropped to 11 degrees F
Bent greens went off color. .. but Dixie Green®
came through like a champ.” Ed O’Donnell,
Superintendent Brook Valley Golf & Country Club,
Greenville, North Carolina.

Dixie Green® overseeding mixture is a premier mix
of Highlight Chewings-type red fescue which was
judged World Champion at the 45th Annual Royal
Agricultural Show in Toronto, and Derby turf-type
perennial ryegrass. This fine mix has proven a win-
ner for winterseeding of greens, tees and aprons all

over the South. Dixie Green®*—a great mixture
for you and your members.

For further information and free brochures write:

g INTERNATIONAL SEEDS, INC.

Dept. D * P.O. Box 168 * Halsey, Oregon 97348

* (503) 369-2251 « TWX 510/590-0765

Circle 114 on free information card
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THATCH SYMPOSIUM

Latest Thatch Information
Is Helpful But Controversial

R. C. Shearman, Turfgrass Specialist, Department of Horticulture, University of Nebraska, Lincoln, Nebraska.
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Thatch is a management problem on many turf-
grass sites. The turfgrass manager is faced with
maintaining turf on these areas under difficult and
sometimes impossible conditions. In many cases,
the turf manager is unaware of the integrated and
complicated factors that are related to thatch ac-
cumulation and its influence on turfgrass stress
and culture.

Considerable advances have been made in our
knowledge about thatch during the past few years.
We have learned new aspects about thatch, and its
chemical and physical nature, causes, problems,
benefits and prevention. Although considerable
knowledge about thatch has been gained, more is
needed and controversy exists over the knowledge
we have gained so far. This is substantiated in the
following articles included in this Symposium.

Thatch has been defined as “An intermingled
organic layer of dead and living shoots, stems, and
roots that develops between the zone of green
vegetation and the soil surface.” Careful examina-
tion of this definition indicates that emphasis is
placed upon the intermingled layer of dead and liv-
ing organic matter comprised of shoots, stems, and
roots. In thinking this over, soil on a thatch-free,
turfgrass site consists of living and dead organic
matter comprised of shoots, and roots. The above
definition of thatch therefore, is not entirely satis-
factory. Thatch is a media located above the soil
surface and is comprised of undecomposed and
decomposed organic matter that is capable of sup-
porting turfgrass plant growth. Mat is an additional
term that adds confusion to the situation. Mat is not
synonymous with thatch. Mat consists of a tightly
intermingled layer of soil and decomposing organic
matter. The added soil factor makes mat a more
desirable growing media than thatch alone.

The chemical composition of thatch is mostly
cellulose, hemicellulose, and lignin. Lignin is par-
ticularly prominent in the lower thatch where
decomposition is more advanced. Turfgrass clip-
pings contain very little lignin and decompose
rapidly. As long as an adequate mowing frequency
is maintained, clippings do not contribute signifi-
cantly to thatch accumulation. Thatch may ac-
cumulate in intensively managed turfs such as
creeping bentgrass or bermudagrass or it may ac-
cumulate in low maintenance turfs such as
creeping red fescue or zoysiagrass. The vause of
thatch accumulation, therefore, is not just the pro-
duction of organic matter versus the rate of
decomposition, but also the chemical composition
of the plant materials comprising thatch.

The causes of thatch accumulation are equally
as controversial as the definition of thatch. One can
readily accept that if organic matter production ex-
ceeds the rate of decomposition then the net effect
should be thatch accumulation. Factors that en-
courage organic matter production and discourage
organic matter decomposition favor this accumula-
tion. Cultural practices must be adjusted to avoid
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TABLE 1. Advantages and disadvantages of thatch
in a turfgrass community.

Advantages (When present in moderate amounts):
1. Insulates the soil surface beneath the
thatch layer
2. Reduces soil compaction
3. Increases the resiliency or cushioning
effect of the turf
4. Increases turfgrass wear tolerance*

Disadvantages (When present in excessive amounts):

. Increases turfgrass environmental stress

. Reduces turfgrass tolerance to heat, cold,
and drought

. Increases disease incidence

. Increases insect activity

. Increases puffiness, scalping, foot-
printing, and spiking

. Increases proneness to localized dry
spots

. Increases susceptibility to iron chlorosis

. Reduces activity of certain pesticides

. Increases phytotoxicity of certain
pesticides

(2] [S 00 A ) N -
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*Research at the University of Nebraska indicates that
wear tolerance increases with thatch accumulation until
a critical point is reached, when wear tolerance
decreases.

excessive organic matter production, and to pro-
vide an environment conducive to thatch
decomposition. Earthworms and some insects are
known to digest portions of the organic malter.
They are important in relocating organic matter
throughout the soil profile with their movement up
and down in the soil. Certain pesticides reduce
earthworm populations and induce thatch ac-
cumulation.

Contradictions also exist concerning the role of
turfgrass cultivars, nitrogen, and mowing height in
the accumulation of thatch. The turfgrass cultivar
and mowing height may play a more important role
in thatch accumulation then excessive nitrogen fer-
tilization. Regardless of the cause of accumulation
thatch is involved in beneficial and detrimental
aspects in the turfgrass community (Table 1.).
These factors are covered in detail in the subse-
quent articles.

In the past ten years we have gained consider-
ably in our knowledge about thatch and its interac-
tion with turfgrass culture and stress. As turfgrass
managers we need to become more aware of the
causes -of thatch; its detrimental and beneficial
aspects; its prevention; and perhaps most impor-
tantly, its modification to a more desirable growing
media. The articles included in this Symposium
will inform the reader of the present state of
knowledge about thatch and will give the reader a
better background for coping with this mainte-
nance problem.
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THATCH SYMPOSIUM

Influence of Thatch on Soil
Is Both Positive and Negative

A. J. Turgeon, Associate Professor of Turfgrass Science, University of lllinois, Urbana, IIl.
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Thatch is a frequently observed phenomenon in
turf. It is generated by the plant community and, in
turn, influences turfgrass response to environ-
mental conditions and cultural practices. Its
presence in a turf is considered to contribute both
positive and negative influences toward turfgrass
persistence and quality. Much confusion exists
over factors contributing to thatch formation and
the impact of thatch in turf; therefore, this paper
will attempt to provide insights into the signifi-
cance of thatch and its derivatives as edaphic
features in turfgrass ecosystems.

Thatch has been defined in various ways
depending upon the perspective of the observer.
Ledeboer and Skogley (1967) simply referred to it
as an “excessive accumulation of undecomposed
surface organic matter.” Beard (1973) defined
thatch as “a tightly intermingled layer of dead and
living stems and roots that develops between the
zone of green vegetation and the soil surface.”

The principal difference between these repre-
sentative definitions is the role of living plant
organs in the composition of thatch. Upon examin-
ing the thatch from a bentgrass turf profile, Lede-
boer and Skogley (1967) reported that live roots,
crowns, and stolons were found along with
sclerified fibers from supporting tissues, and other
undecayed organic residues. Others have inter-
preted this to mean that thatch is actually com-
posed of living and dead plant material; thus, the
contemporary definition offered by Beard (1973),
and supported by the Crop Science Society of
America, provides this perspective.

Examination of the surface soil layer of a
thatch-free turf would show that it, too, is com-
posed of live roots and stems from the plant com-
munity growing in it; yet, soil is usually not charac-
terized the way thatch is. Soil analyses are
typically conducted with the live plant community
removed even though root and subsurface shoot
growth undoubtedly influence soil physical and
chemical properties.

Separation of live and dead components of a
thatch layer is more difficult, so it usually is not at-
tempted. In fact, the growth of plant organs within
the thatch clearly shows that thatch is not simply a
surface mulch; rather, it is a surface medium sup-
porting the plant community and, as such, is
analogous in function to the surface layer of soil
from a thatch-free turf.

In the author’s view, thatch is most appropri-
ately defined as a layer of residual biomass gener-
ated by the turfgrass community, situated above
the soil surface, and constituting an important por-
tion of the edaphic medium-supporting turfgrass
growth.

Thatch Formation

The exact mechanism of thatch formation is not
clear. Typical explanations of this phenomenon
cite an imbalance between primary production
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(plant growth) and decomposition of organic resi-
dues. Thus, any factor which stimulates growth
rates beyond decomposition rates, or which
depresses the decomposition rate below that of
plant production, leads to the formation of thatch.
Of course, organic residues at the soil surface are
not thatch.

A stable thatch layer must be stabilized by the
plant community; otherwise, it can quickly become
fragmented and decomposed, especially during
winter in cold climates. Turfgrass-induced stabili-
zation of thatch can occur in several ways: crowns
can form from emerging rhizome terminals once
light is intercepted near the thatch surface, existing
crowns can continue to develop upwards into the
thatch, and adventitious roots, rhizomes, and
stolons emerging from these crowns can grow in
the organic debris to form an interlocking network
of live material.

Research at the University of Illinois has shown
that certain pesticides, which inhibit earthworm
and microbial activities, can induce thatch on sites
where it otherwise would not form (Turgeon, Free-
borg and Bruce, 1975; Cole and Turgeon, 1978). The
amount of thatch which develops, however, is in-
fluenced by the turfgrass genotype and cultural
practices. In field tests with over 50 cultivars of
Kentucky bluegrass, the range in thatch depth,
three years after establishment, was between 0.7
(Park) and 2.0 cm (Touchdown). In a cultural study
comparing seven cultivars, two mowing heights
(0.75 and 1.5 inches), and four fertilization pro-
grams (2, 4, 6, and 8 Ib N/1000 sq ft/yr), only culti-
var and mowing variables were found to influence
thatch depth; higher mowing generally resulted in
more thatch while increased use of nitrogen had no
significant effect. Since the lack of any differential
response to nitrogen in this study is inconsistent
with many reports in the literature, it would seem
that other conditions would have to exist in order to
predispose the turf to nitrogen-induced thatch
formation.

Edaphic Characteristics of Thatch

Since thatch constitutes an important growth
medium for turfgrasses, attempts should be made
to characterize it in much the same way as is done
with soil media. Based upon work conducted at the
University of Illinois, Hurto (1978) reported that
“clean” thatch is a highly porous medium with a
predominence of large (aeration) pores; therefore,
its water-retention capacity is low compared to a
well-structured Flanagan silt loam soil.

The cation exchange capacity (CEC) of thatch
samples has averaged approximately 50 milli-
equivalents per 100 grams (me/100g) which is
substantially higher than that of a Flanagan silt
loam. As long as different media have similar bulk
densities, comparisons of CEC's provide indica-
tions of relative nutrient-retention capacities.




Lighter colored material just beneath grass
is sometimes referred to as “pseudo-thatch”.

Bulk density (BD) determinations with clean
thatch samples have yielded very low values,
usually less than 0.25 g/cc. Since plants grow in a
given volume of a medium, rather than in a given
weight, CEC comparisons should be made only af-
ter multiplying by BD as in the following example:

Thatch CEC @ 50 me/100g and BD @ 0.25
g/cc yields 12.5 me/100 cc

Soil CEC @ 30 me/100g and BD @ 1 g/cc
yields 30 me/100 cc.

In this comparison, the volumetric CEC of soil is ac-
tually over twice as much as that of thatch. Given
the low BD, the very porous nature of thatch and,
consequently, the rapid percolation rate of water
and dissolved nutrients through its profile, reten-
tion of cationic nutrients (NHs+, Ca++, Mg++,
K+, Fe++, etc.) by thatch would be low compared
to many soils.

Another notable feature of thatch is its resili-
ency. With the application of a downward force,
thatch compresses. Once that force is removed, the
thatch springs back to its original state. Therefore,
unlike many fine-textured soils, thatch resists com-
paction.

In summary, a thatch medium is well aerated
and resistant to compaction, but is also charac-
terized by poor nutrient- and water- retention
capacities. When comparing the relative advan-
tages and disadvantages of thatch to those of many
fine- and medium-textured soils, it would be
logical to conclude that an integrated medium, in
which soil and thatch are blended together, would
incorporate the desirable features of each compo-
nent while compensating for various undesirable
features. Integrated thatch-soil media will be dis-
cussed further under Thatch Control.

Influence of Thatch on Turfgrass Quality

Turfgrass quality is a function of genotypic and
environmental conditions. Thatch, although
reflecting in part some features of the turfgrass
genotype, is an environmental (specifically,
edaphic environment) feature in the turfgrass eco-
system. If a pure, coarse sand was used as the
growth medium, sustaining the turf would require

more frequent irrigation and fertilization than
where a finer-textured soil were used. Thatch is, in
some ways, analogous to coarse sand.

Field studies have shown that thatchy Kentucky
bluegrass was more wilt prone, and had a higher
irrigation requirement, under mid-summer stress
than thatch-free turf in Flanagan silt loam
(Turgeon, Freeborg and Bruce, 1975). Laboratory
studies by Falkenstrom (1978) have shown that ni-
trogen retention by thatch is much less than in soil
following applications of urea. This was due to
rapid leaching of the nitrogen under moist con-
ditions, and substantial volatilization of nitrogen as
ammonia (NHs) under dry conditions.

Other influences of thatch include higher dis-
ease incidence, reduced rooting, and lower water-
infiltration capacities (Turgeon, Freeborg and
Bruce, 1975). Jansen and Turgeon (1977) found that
where water infiltration was lower in Kentucky
bluegrass turf with a pesticide-induced thatch, the
reduction was not due to the thatch layer but,
rather, was associated with an altered physical
condition of the underlying soil. Restriction of root
and rhizome growth to the thatch layer and ab-
sence of earthworms in the underlying soil were
factors accounting for higher soil bulk density,
lower hydraulic conductivity, and reduced infiltra-
tion capacity in thatchy turf.

In herbicide studies, Hurto (1978) found that
some preemergence herbicides were more phyto-
toxic when applied to thatchy than to thatch-free
Kentucky bluegrass. He attributed this to greater
downward mobility of the herbicides in thatch than
in soil, and the inherent susceptibility of Kentucky
bluegrass to herbicide injury when the herbicide is
allowed to come into direct contact with the root
system.

In a similar field study with non-selective herbi-
cides for turf renovation, he found that paraquat
residues in thatch were highly phytotoxic to over-
seeded perennial ryegrass. However, where soil
was incorporated into the thatch or where the
study was performed on a thatch-free site, little or
no inhibition of ryegrass germination occurred
from prior paraquat applications.

Thatch Control

Traditionally, thatch control has been synony-
mous with either mechanical removal, or topdress-
ing (primarily greens) to favor decomposition.
Results from recent and continuing research
suggest that an alternative method should be
considered. This involves thatch modification. A
particular operation, or sequence of operations,
which effectively blends soil and thatch into an
integrated medium would almost immediately
reduce many of the problems associated with
thatch.

Although experience with topdressing greens
has shown that soil inclusion favors decomposition
of organic residues in thatch, this result is not
immediate while many of the benefits of top-
dressing are apparent soon after the operation has
been performed. On fairways in which core culti-
vation is practiced routinely, presumably to allevi-
ate the effects of soil compaction, thatch is usually
not a serious problem.

Again, soil inclusion in the thatch layer reduces
thatch-associated problems and, eventually, favors
thatch decomposition. In this case, soil from the
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THATCH SYMPOSIUM

Relationship of Thatch to
Disease and Insect Stress

B. G. Joyner, Plant Pathologist, ChemLawn Corporation.

Most turf will remain trouble-free the first few
vears after establishment. A few problems may oc-
cur, but diseases and insects are actually minimal
those first few years, especially on home lawns.
The length of time from establishment to the time
when problems begin appearing varies depending
on such factors as soils, turfgrass variety, mainte-
nance and environmental conditions.

One factor generally associated with older es-
tablished turfgrass is thatch, but this does not imply
that turfgrass without a thatch problem is always
disease and insect free. Thatch free turfgrass may
also have disease and insect problems but not to
the same extent. A turfgrass with a severe thatch
accumulation will generally have more disease and
insect associated problems.

The influence of thatch accumulation on dis-
ease and insect problems actually makes sense
when the condition of turfgrass and factors in-
volved with disease and insect problems are con-
sidered. Heavy thatch accumulation causes the
turfgrass to grow under a stress situation most of
the time.

Heavy thatch often results in many of the turf-
grass crowns and roots growing in the thatch layer
rather than in the soil. Because thatch does not
have the moisture holding capacity that most soils
do, turfgrasses growing in it are more prone to
drought stress. Since the turfgrass crowns and roots
are elevated in the thatch layer, the turfgrass also
becomes less tolerant to temperature extremes and
more prone to traffic stress. In addition, the turf-
grass will have fewer roots into the soil to receive
nutrients it requires to remain vigorous. Pesticides

Turgeon from page 49

same system is cycled while, with topdressing, a
foreign soil source is used. Core cultivation, then,
can be regarded as a comparatively efficient proce-
dure for cycling soil and converting thatch to an
integrated medium which is no longer thatch, but a
derivative similar to what Beard (1973) describes
as mal.

Depending upon the thickness and density of
the thatch layer, once over with a core cultivator
may not be sufficient to convert thatch to a mat-like
derivative. In some cases, it may be necessary to
remove a portion of the thatch and open up the
remainder via vertical mowing before proceeding
with core cultivation. Each site will have to be
examined and a suitable procedure determined.
However, the objective is clear; only the method
for accomplishing the objective is site dependent.

Evidence to date suggests that the results are
highly beneficial. Reduced disease, improved
water relations and aeration, reduced pesticide-
induced phytotoxiciiy, and generally superior turf
are obtainable where thatch modification, rather
than removal, is practiced.
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applied to a “thatchy” turf are generally rendered
ineffective by the thatch.

Turfgrass in a weakened condition is more
susceptible to disease and insect problems, while
vigorously growing and healthy turf is better able
to resist insect invasion or an attack by a disease
causing organism. Healthy turfs can also tolerate
higher populations of disease-causing organisms
and insects without showing damage and recover
from the damage more rapidly. Therefore, disease
and insect problems occur when there is a suscepti-
ble host, a favorable environment, and a causal
organism.

The host, of course, would be the turfgrass. For
an attack by a disease causing organism or insect to
occur the host must be susceptible to that attack.
Most turfgrasses are tolerant or resistant to a dis-
ease or insect problem to a certain extent but
certain turfgrass species and varieties are more
tolerant or resistant than others. This tolerance is
minimized, if the turfgrass is in a stress condition,
or if populations of the disease causing organisms
or insects accumulate to damaging levels.

Thatch accumulations may be involved with
both factors, of creating stress conditions and pro-
viding a place for disease causing organisms or in-
sects to thrive.

Environmental Conditions

The resulting environmental conditiens of

heavy thatch is ideal for many disease causing

organisms and insects. This thatch environment
provides an excellent place for the turfgrass
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crowns, stems, roots and even the foliage to be at-
tacked. The moisture, humidity, nutrition, and tem-
perature of the thatch layer make conditions more
favorable for the growth of certain organisms, but
not ideal for the growth of turfgrass. Therefore, dis-
ease and insect problems may occur more readily
on thatch stressed plants.

Pest (or Pathogen)

The third factor involved in a disease or insect
problem would be the presence of a disease
causing organism or insect that is capable of in-
citing a problem. The thatch layer may provide an
ideal place for the growth and reproduction of the
pest, allowing pest population to increase to a
damaging level.

The thatch layer offers protection for the pest.
This is especially true when considering chemical
control because thatch forms a barrier to penetra-
tion of certain pesticides used to control disease or
insect problems. The pesticide is either unable to
penetrate the thatch layer, or it is absorbed by the
organic matter of the thatch, making control of dis-
eases or pests futile.

It is a generally accepted assumption that as
thatch increases, disease and insect problems also
increase, but research documentation is sparse.
Perhaps the reason for this is the difficulty of work-
ing with thatch in trying to establish a cause and ef-
fect relationship. Let's look at a few examples in
the literature dealing with thatch and disease and
insect problems.

Disease

It is believed that many of the facultative
parasitic fungi that cause disease on turfgrass are
favored by a thatch accumulation. Apparently
these fungi are capable of living on dead or
decaying organic matter (thatch) as well as upon
live turfgrass. Therefore, thatch is an ideal growth
media for the establishment of this type of
pathogen. Within this group are such fungal
pathogens as Fusarium, Rhizoctonia, Helmin-
thosporium and Pythium species. An increase in
the incidence of the diseases caused by these
pathogens has been noted with an increase in
thatch accumulation.

Pythium Blight: Many turf specialists have
associated Pythium blight with thatch accumula-
tion. Research by Hall, Larsen and Schmitthenner
(3) indicated that populations of Pythium species in
the thatch increased approximately ten times over
that of soil, indicating that there is a potential for
increased Pythium blight with thatch accumula-
tion.

Helminthosporium Leaf Spot: Several researchers
have shown a relationship between thatch and leaf
spot. Healy (4) has shown that Helminthosporium
species can produce large quantities of spores
(inoculum) while growing on thatch. Thatch
accumulation favored greater incidences of Hel-
minthosporium leaf spot in studies conducted by
Murray and Juska (5). Work by Colbaugh and Endo
(1) indicated that thatch accumulations may favor
or inhibit the incidence of Helminthosporium leaf
spot, depending on the moisture condition of the
thatch.

Fusarium Blight: Fusarium blight is another dis-
ease that is often associated with thatch accumula-
tion. There seems to be some correlation, as it oc-

curs primarily on aged turfgrass (3 or 4 years old).
The causal organism is also a fungus that can live
off organic matter such as thatch. This disease has
been shown to be more severe on turfgrass under a
drought stress (2). Therefore, a greater potential
exists for Fusarium blight to occur in turfgrass with
a thatch accumulation. Recent research by Smiley
(8) may indicate a somewhat different correlation
between this disease and thatch. In this case, the
thatch decomposition itself may be more important
than the amount of thatch accumulation.

Control of Diseases: Disease control would depend
on the pathogen and the chemical used. Some of
the chemicals are held in the thatch layer, while
others may leach through the thatch. The materials
bound to the thatch may give better control to those
organisms in the thatch, but, if the pathogen occurs
on the foliage or within the soil, then these
materials would not be as effective. So there could
be differing effects depending on the specific dis-
ease and the type materials used. This is a
relatively uninvestigated area which may explain
some of the erratic fungicide responses.

Insect Problems

As with disease causing organisms, an increase
in insect problems depends on the type of insect
and how thatch may influence its activity. Thatch
layers seem to make little difference on population
of soil inhabiting insects. However, with surface in-
habiting insects, thatch may have significant in-
fluence on their activity. Again, as with diseases,
the turfgrass is better able to tolerate a population
of insects when in a healthy condition. Therefore,
if thatch is severe and causing stress, then the turf
is more prone to insect damage.

Soil Inhabiting Insects: Thatch does not seem to af-
fect the activity of soil inhabiting insects. These in-
sects (grubs) cause problems on thatched turfgrass
as well as thatch-free turf. Since these insects live
in the soil, thatch does not affect their develop-
menlt.
Surface Inhabiting Insects: This group of insects in-
cludes the sod webworm, chinch bugs, adult bill-
bugs, and army worms. Thatch provides an ideal
habitat for the overwintering of these insects, as it
gives protection from the low temperatures, which
appears to be the only direct influence that thatch
may have on these insects, with the exception of
the sod webworm. Sod webworms survive best in
the cover of thatch and are seldom a problem on
thatch-free turfgrass. Sod webworms have real dif-
ficulty in surviving in bare soil, so thatch is very
important to continued populations of these in-
sects. Thatch does not appear to be as important
with the other insects within this group.
Control: Control measures are affected by the
thatch, as it inhibits the penetration of insecticides,
not allowing the chemical to reach the soil below.
Control of the soil inhabiting insects would defin-
itely be less effective with a thick thatch cover (6).
However, thatch may improve the effectiveness of
control of insects that remain on the surface or
within the thatch. Many of the insecticides are ab-
sorbed by the thatch, making them more likely to
come in direct contact with the surface feeding in-
sects (7).

Continues on page 54
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THATCH SYMPOSIUM

Changes in Management Needed
Due to Thatch Accumulation

Jack D. Butler, Department of Horticulture, Colorado State University, Ft. Collins, Colo.
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The influences of thatch on turfgrass manage-
ment are many. The effects of a layer of undecom-
posed organic matter no more than ' to 'z inch
deep on irrigation practices and water availability
can be noticeable. Also, serious disease and insect
problems may be directly associated with thatch
accumulation. Mowing, aerification and fertiliza-
tion practices may be affected by thatch.

Thatch problems seem to become more evident
when management is directed toward production
of an excellent turf. In some instances thatch prob-
lems can be associated with low growing, dense,
heavy organic matter producing cultivars. In other
instances heavy thatch may be related closely to
stoloniferous grasses or to those of a strong
fiberous nature.

Heavy fertilization programs were thought to
cause serious thatch problems. However, field ob-
servations do not necessarily bear this out. One fer-
tility trial area that received up to 20 pounds of ni-
trogen per 1000 sq. ft. per year for several years
developed no noticeable thatch. Thus, it became
more and more evident that heavy thatch ac-
cumulation on many turf areas, even where
management levels were high, was not “natural”.
Rather it resulted because of specific environmen-
tal conditions or management practices.

Turfs growing on soils that are wet and cold,
very acid, sandy or heavy clay may have noticeable
thatch accumulations. Whether such site conditions
exist naturally or are caused by man - acid soils

Joyner from page 51

Another important aspect of thatch and control
relates to the various organisms that live in the
thatch. The thatch layer is an ideal environment for
organisms that may reduce insect populations.
There are many predacious insects, mites, and
other animals in the thatch that feed on insects.

Certain fungi living within the thatch may also
be involved in reducing insect populations, there-
fore, the thatch may in some cases, be helping the
turfgrass manager.

Conclusion

It is apparent that thatch and its affects on dis-
ease and insect problems is complicated. It is not
simply an increase in thatch and an increase in
problems relationship. There are other factors in-
volved making this area very difficult to study.
However, it can be said that there is often a
relationship between disease and insect problems
and thatch accumulation. It can be further stated,
that if thatch is causing turfgrass stress then the
turf is more prone to disease and insect problems.
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from use of acid-forming fertilizers, or use of
“pure” sand medias for athletic fields — they may
contribute to thatch build-up. It is apparent that
where these factors exist to cause thatch build-up,
management, topdressing, aerification,
dethatching or treating with a wetting agent to
counter the problem will be needed.

For many years pesticides were widely used in
the turfgrass industry with almost total attention
given to the control of specific pests. Ultimately,
field observations began to suggest that thatch
problems were sometimes severe where pesticides
had been used. Such observations indicated that it
was time to begin long-term field investigations of
some commonly used pesticides to determine if
they contributed significantly to thatch problems.

The role of microorganisms, especially bacteria
and fungi, in organic matter breakdown indicate
that the routine use of fungicides might greatly in-
fluence thatch build-up. This has been substanti-
ated in a recent report (5) that indicates that long-
term fungicide programs can materially influence
thatch accumulation. This investigation reports
that the physical depth of noncompressed thatch
was significantly greater following application of
certain fungicides, but not others.

Another factor, earthworms, should be con-
sidered as it influences thatch accumulation. Some
early work (3) that influenced pesticide use and
thinking was summarized as follows.

Continues on page 56
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“Use of certain pesticides over a 3-year period
caused a marked build-up of plant debris (thatch)
of ‘Kentucky' bluegrass (Poa pratensis L.) turf
above the soil surface. Applications of the chlorin-
ated hydrocarbon insecticides, dieldrin and chlor-
dane, resulted in a thatch layer of 20 mm or more.
The use of the carbamate insecticide, carbaryl,
caused an average thatch thickness of 1.3 mm. The
plots that received no insecticides or the mercuric
fungicide, phenyl mercuric acetate (PMA), had no
measurable thatch. The thatch depths were closely
associated with plant debris weight.

In this study as the number of earthworm
burrows increased, the amount of thatch
decreased. Where earthworms were present to any
extent, thatch was virtually non-existent. This
research reitereated that earthworms are impor-
tant agents in organic litter decomposition. Earth-
worms can influence decomposition in several
ways. Among these are organic debris breakdown,
giving greater surface area for increased microbal
activity; they also mix organic litter with the soil.

It should be noted “that where earthworms
flourish the amount of organic matter they con-
sume is limited by the availability of supply rather
than their capacity to ingest it (4). Thus, it seems
that increased organic matter production —
through the use of more fertilizer and faster
growing cultivars, may be offset by earthworms to
the point that thatch build-up would be little, if
any. Also, other benefits from earthworms such as
their burrowing, which considerably improves soil
aeration and drainage, should be noted.

In the early 1970’s pesticide influence on earth-
worm populations and associated thatch problems
began to be considered more often by turf profes-
sionals. Earthworm control recommendations were

" deleted from many published turf pesticide recom-
mendation lists. A critical evaluation of whether or
not earthworm control was necessary or desirable
began to receive more attention. Earthworms on
golf greens are often considered undesirable. How-
ever, many different kinds of earthworms and
macrofauna occur in the soil, and many of these
could be desirable, even on golf greens. Generally,
a rough soil surface caused by earthworms (“night
crawlers") is most common in areas of low soil fer-
tility and shade. Proper fertilization, use of better
cultivars and shade reduction are possible means
of developing a better cover over the casts to
reduce or elminate the rough surface problem.

Since research (3) had indicated that certain
turf insecticides might induce thatch, it seemed
possible that other type pesticides might also cause
a thatch. A few turf pesticides, especially of the
1960's and early 1970's had dual use. For example,
an insecticide might be used at a very heavy rate
for crabgrass control. Also, long term pesticide use,
often at high rates, might be expected to reduce
earthworm populations and cause thatch ac-
cumulation. Consequently, investigations (6) were
undertaken to study the influence of six
preemergence herbicides (bensulide, calcium ar-
senate, DCPA, bandane, siduron and benefin: on
thatch accumulation. This work revealed that in
the fall following 2 successive spring applications,
thatch had accumulated to a depth of 1.4 cm (.6 in)
where calcium arsenate had been used, and to 2.1
cm (.8 in) where bandane had been used. No thatch
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had accumulated from the use of the other four
herbicides. Also of interest in this study is the fact
that ‘“essentially no thatch accumulation was
observed following the first series of herbicide
treatments”. This observation could help explain
the lack of close association of pesticide use with
thatch development.

In another report (7) it was noted that four an-
nual applications of the six preemergence herbi-
cides mentioned above had thatch accumulations
only in bandane and calcium arsenate treated
plots. Samples taken from the plots treated with
bandane and calcium arsenate revealed no earth-
worms; whereas, there was no great difference in
earthworm counts made in plots treated with the
other materials or in areas not receiving treatment.

It has been reported (2) that “annual applica-
tions of insecticides to bluegrass turf over a three-
year period did not create a thatch build-up.
Diazinon, Gardona, trichlorfon (Dylox), fenthion
(Baytex), and carbaryl (Sevin), were investigated
in this study. It was also noted that when dieldrin
and chlordane were applied 3 times a year over a 5
year period insecticide levels in the thatch layer
were very high as compared to that in the soil.

It appears that adequate research has been
done to demonstrate that certain pesticides may in-
duce thatch. Also, thatch has been observed to ac-
cumulate rapidly where earthworms were not pre-
sent. However, it has been noted (5) in a report that
“thatch accumulation was not considered to be due
to inhibitory effects of fungicides toward earth-
worms'".

With these aspects in mind, it appears that
thatch problems could sometimes be reduced or
perhaps eliminated by using pesticides that have
not demonstrated a significant influence on thatch
development. More testing to determine the in-
fluence of existing and experimental turf pesti-
cides on thatch development could provide useful
management information for professional turfmen.

Some of the pesticides used in the past appear
to cause long-term turf problems by influencing
thatch accumulation. One area, where pesticides
were applied some 20 years earlier, had distinct
thatch accumulation; whereas, adjoining untreated
areas had none. In this area, thatch was associated
with a serious winter drought or desiccation prob-
lem.

Activated charcoal has been useful in inac-
tivating certain pesticides, and certainly more
research is needed on “turning-off” pesticides.
Removal of thatch and working the soil might
remove or dilute pesticides to the point where
earthworms might reinfest, or be introduced into
the soil. More work is needed on this possible
means of thatch control. However, some work in
this general area has already been done. It was
reported (1) that where earthworms had been in-
troduced the surface mat as a discrete layer
disappeared.
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THATCH SYMPOSIUM

Integration of Control Methods
Necessary to Prevent Thatch Buildup

R. N. Carrow, Assistant Professor, Horticulture Department, Kansas State University, Manhattan, Kan.

Excessive thatch accumulation results in
degradation of turf and increases maintenance.
Turfgrass cultural problems associated with thatch
are: (a) greater susceptibility to heat, cold, and
drought stress, (b) localized dry spots, (c) increased
insect and disease incidence, (d) scalping, (e)
reduced effectiveness and penetration of fertil-
izers and pesticides, (f) more wilt, (g) greater iron
chlorosis, and (h) increased time, labor and money
to maintain an acceptable turf.

Thatch control is not a once a year project. In-
stead it requires an integrated approach involving
prevention, biological control, and mechanical
removal. Each of these aspects requires a basic
understanding of how thatch forms and how it is
decomposed.

Prevention

Thatch develops in turfs because shoot growth
results in organic matter accumulation at a faster
rate than decomposition occurs. One approach to
thatch control is to reduce accumulation by
restricting excessive shoot growth. Factors which
contribute to unnecessary shoot growth are dis-
cussed below.

Vigorous turfgrass cultivars: Turfgrass species and
cultivars utilized for recreational turf are often
vigorous. While this characteristic is important for
persistence and recuperation from use, it also pro-
motes rapid tissue production. Where feasible, the
turf manager should use cultivars less prone to
thatch development.

Excessive nitrogen fertilization: Thatch consists of
an intertwined layer of living and dead stems,
rhizomes, stolons, leaves and roots of grasses. Ade-
quate nitrogen is required for acceptable turf
quality and recuperative potential; however, ex-
cessive nitrogen increases shoot production which
contributes to thatch accumulation.

Excessive irrigation: Applying excessive irrigation
enhances shoot production and therefore results in
thatch buildup.

Mowing and collection of clippings: Thatch ac-
cumulation can be reduced in bermuda and zoysia
turfs by mowing closely. This retards total shoot

Butler from page 56
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production. For cool season turf, clipping removal
has little influence on thatch accumulation since
the leaf tissues easily degrade. Clippings contrib-
ute more to thatch buildup in bermuda and zoysia.
Removal will aid in preventing thatch in these
turfs; however, clippings only contribute 15-25% to
the thatch.

Biological Control

The decomposition process for thatch normally

involves digestion and mixing with soil by earth-
worm and insect activity. At the same time fungi,
bacteria, actinomycetes and other microorganisms
are active in decomposing various constituents
within the thatch. Any factor which interfers with
this natural decomposition pathway will enhance
accumulation.
Promoting microorganism activity: Degradation
will occur at a rapid rate if microenvironmental
conditions within the thatch are suitable for a
large, balanced microorganism population. The
primary environmental variables influencing
microorganisms are moisture, aeration, tempera-
ture, pH, organic matter, and inorganic nutrient
supply. When a turf manager topdresses with a
well-composted topdressing mix, he is adding
microorganisms to the soil. However, more impor-
tantly he is changing the microenvironment to
favor sustained microorganism activity. With top-
dressing soil well intermixed with thatch, moisture
retention is improved. Also, due to a denser and
moister environment temperature, variations are
decreased. Thus, improved moisture and tempera-
ture conditions aid in maintaining an active micro-
organism population within the thatch.

Thatch and its decomposition products consist
of a wide variety of organic compounds. To ade-
quately degrade such a diverse assortment of com-
pounds requires a very diverse microbial popula-
tion including fungi and bacteria. Thatch tends to
become acidic even if the underlying soil is
alkaline. Exception to this would be if irrigation
water is alkaline. When the thatch pH reaches 6.0
or less many bacteria involved in decomposing
resistant components of thatch are no longer active.
Thus, a light application of lime to keep the thatch

6. Turgeon, A. |., T. D. Hughes, and ]. D. Butler, 1972.
Thatch accumulation in bluegrass after applying
preemergence herbicides two years. 12th Ill. Turf. Conf.
Proc. p 19-20.

7. Turgeon, A. |., R. P. Freeborg, and W. N. Bruce. 1975.
Thatch development and other effects of preemergence
herbicides in Kentucky bluegrass turf. Agron. |. 67:563-
565.




Mechanical dethatching brings thaicn to the surface for
removal

pH at 6.0-7.0 will aid in maximum thatch break-
down. Generally, 5-10 1bs. CaCo,/1000 sq. ft. once a
vear on heavily irrigated turf is sufficient. Also,
maintaining a soil pH of 6.0-7.0 will help insure a
good natural microorganism population.
Cultivation practices, such as coring and groov-
ing, improve moisture and temperature relations
by mixing soil into the thatch. Improved soil aera-
tion from cultivation coring, grooving, slicing,
spiking — will aid in the maintenance of an active
microorganism population. Adequate irrigation
also favors microbial activity.
Promoting earthworm activity: On golf greens
earthworm casts are objectionable, they do not in-
terfere to a great extent on higher cut turf. A good
earthworm population is often the cheapest and
most efficient control for thatch. Earthworms
digest thatch, integrate soil into the thatch, and
carry some of the organic matter down into the soil.
Promoting earthworm activity is best achieved by
avoiding pesticides detrimental to earthworms and
maintaining a favorable pH range of 6.0-7.0.
Cultivation on compacted soils will aid in creating
a loose, friable physical condition for earthworms.
Biological dethatching materials: Several bio-
logical dethatching agents are commercially
available which consist of a dry or liquid media in-
oculated with specific microorganisms. These are
applied to the turf and when exposed to a favor-
able environment the microorganisms are ac-
tivated and reportedly decompose thatch
Research studies conducted at several universities
(Georgia, Hawaii, California, at Riverside,
Nebraska, Michigan State) have not shown any
beneficial affects from these materials. Innocula-
tion with a specific microorganism population will
have little affect if the microenvironment is
unfavorable for sustaining the population. Natural,
as well as added, microorganisms require correct
moisture, aeration, pH, etc. conditions, if they are
to persist at a high enough level to influence thatch
decomposition.

Mechanical Removal

Vertical mowing is the most common method
used to remove thatch. On golf greens or close cul
turf, vertical mower attachments are available for

Damage to turf and shrubs caused by burning thatch as a
method of removal

riding greens mowers. This allows frequent, light
vertical mowing without disruption of the playing
surface. However, on higher cut turf vertical
mowing is normally done once or twice a year, if
thatch accumulation requires it. These can be
severe and result in at least some disturbance of
the turf surface.

When a severe vertical mowing is necessary, at
least 3-4 weeks of good growing weather should
follow in order for turf to recover. For example,
with a cool season grass early fall would be a good
time to verticut, while mid-spring would be accept-
able for a warm season turf. Care should be taken
not to severely verticut just prior to annual grass
germination. If it is necessary to vertical mow at
that time, a good preemergence herbicide for an-
nual grasses should be applied to prevent severe
weed encroachment. Do not verticut after applying
a preemergence herbicide for annual grasses or the
herbicide zone will be destroyed. Maintain good
nutritional, moisture, and other growing condition
after vertical mowing to insure rapid turf recovery.

Sometimes when a turf with rhizomes or stolons
has developed a thick thatch, the turf can be strip-
ped and allowed to recover from rhizomes or
stolons that remain. Turning the sod under is
generally not desirable since mixing it into the soil
is difficult. This method is unsightly and requires
several weeks for recovery.

Burning is sometimes used to remove thatch,
particularly on bermuda. This method can reduce
thatch but it is not without problems. If a thick
thatch exists, the plant crowns may be elevated
into the thatch. Burning can then result in high tem-
perature kill of the crown, even on dormant turf. If
burning is used it must be rapid and preferable
with a moist soil. Burning should not be attempted
around houses or where evergreen trees and
shrubs are present.

Thatch is not a desirable turfgrass growing
media. The turf manager should not consider me-
chanical removal as a routine maintenance prac-
tice. Instead he should give careful attention to
preventing excessive shoot growth and promoting
maximum decomposition. Mechanical removal is
expensive and time consuming and should be used
only as a last resort.
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Reclamation from page 43

Although some of the soluble sulfate may then
precipitate out as gypsum (CaSO:2H:0), high
levels of calcium and sulfate remain in solution.
Much of the iron may precipitate out as iron
hydroxide.

Soils workers commonly measure salt levels,
which can be equated to TDS, as electrical conduc-
tivity (EC) and plant physiologists interpret salt ef-
fects in terms of osmotic pressure (Salinity Hand-
book 1954). A large osmotic disparity between the
soil solution and plant cells can lead to unfavorable
water relations and consequent impaired growth
and photosynthesis, and even plant death.

Drought markedly increases
the effects of dissolved ions.

Plants differ markedly in their tolerance to salt
levels. As reported by Jackson (1958) EC may affect
germination at 1 mho/cm, reduce growth of some
“salt’-sensitive plants at 2, and result in severe in-
jury to many species at 3 mho/cm. Some plants can
grow at much higher salt levels. Plants adapted to
high-salt soils have been found to increase their
cell-sap concentration and maintain a favorable os-
motic gradient and water supply (Ashby and
Beadle 1957).

Salinity problems have been reported chiefly in
relatively arid climates where pH, EC, and soluble
sodium content are associated. Most natural soils
of the humid, midwestern United States have low
EC values irrespective of pH, and low sodium con-
tent. In contrast, midwestern mine spoils often
have high TDS/EC values from sulfate, calcium,
and iron.

Drought markedly increases the effects of dis-
solved ions. As soil moisture is depleted by evapo-
ration and transpiration, the concentration of dis-

solved ions becomes progressively greater and
some may even reach saturation. Roots thus may
actually encounter concentrations of dissolved ions
much more limiting than those measured using lab-
oratory procedures.

Use of high-salt plants may be the most success-
ful means of coping with TDS/EC levels. An estab-
lished cover of adapted plant species will mitigate
salt problems by reducing salt levels through ion
uptake, and by furnishing a mulch on the soil sur-
face and developing root channels which improve
water movement down through a soil to hasten
leaching losses of excess salts. Subsequent effects
on stream quality must be considered.

Halophytes, or plants adapted to salts in soils,
are characteristic of western areas with low
precipitation. Some western species such as kochia
which have flourished as weeds on midwestern
stripmines may scarcely be present on adjacent
farmlands. Their vigor may be related to an ability
to compete favorably with typical midwestern
species on mined soils with high TDS. The value of
hardy pioneer plants in re-establishing vegetation
should be recognized. Use of suitably adapted
plants, within the constraints of management, is a
key to successful reclamation.

Conclusions — Many stripmines differ from sur-
rounding agricultural lands. The degree of differ-
ence is a variable related to type of overburden,
climate, and other factors. Agricultural lands are
typically ion-poor, and stripmines ion-rich. These
ions are released from sedimentary rocks and min-
erals brought to or near the surface where oxida-
tion and other weathering processes can take
place. Iron sulfide (pyrite) is the dominant
geochemically active mineral in overburden
materials. It may be present in small but important
amounts.

Pyrite oxidation liberates hydronium, ferrous,
sulfate and other ions directly and calcium, mag-
nesium, manganese, iron, aluminum, and other
ions indirectly. Under present regulations acidity
from pyrite oxidation which is not neutralized by
basic materials in the overburden is controlled by
applications of lime and other soil amendments.
Some ions such as iron precipitate out at higher pH.
Many ions such as sulfate or calcium remain in
solution and are measured as high levels of total
dissolved solids typical of mined areas. As soils are
leached these ions move from sites of production to
drainage waters. The loss of ions may be slow com-
pared to the production.

Plant growth depends on a supply of ions from
the soil and may be enhanced by the increased
availability of minerals on mined lands. Acidity is
not necessarily harmful to plant growth. An im-
balance of ions, an excess of one ion, or a very high
level of total dissolved solids can be deleterious to
growth of some species. The plants to be used in
reclamation should be carefully chosen for the site,
particularly if the site cannot readily be changed to
suit a certain species. Both native and introduced
species or varieties may have suitable ranges of
ecological tolerance for use in revegetation.
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JAPANESE BEETLE CONTROL.:
BIOLOGICAL AND CHEMICAL

While control of Japanese beetle larvae is a
significant aspect of turf management in many
areas, the larvae are only one type of several
“white grubs” that may be inhabiting the soil.
When applying a specific control for Japanese bee-
tle larvae, specific identification is necessary.

The presence of grubs in general may be indi-
cated by feeding activity of such animals as moles,
armadillos, skunks, or large flocks of birds. The
only way to specifically identify a grub problem,
however, is to expose a portion of the turf rootzone
and visually inspect it. The recommended manner
is to expose a square foot of turf, two to four inches
deep, and examine it for larvae. Several samples
should be taken in any one area.

Japanese beetle larvae are white with a brown
head. They are found, curled in the typical “C”
position, in the soil around grass roots. They are
distinguished from other grubs by the rastrel pat-
tern.

The life cycle of the Japanese beetle is com-
pleted in one year. Adults lay eggs in mid-summer.
By August, the larvae have hatched and are ac-
tively feeding on turf roots. The larvae then over-
winter in the soil, and in the spring they rise to the
surface again and feed. Adults emerge in June or
July.

Milky Spore Disease

In 1933, scientists with the United States Depart-
ment of Agriculture in New Jersey discovered a
number of Japanese beetle larvae to be filled with
a milky white fluid teeming with bacterial spores.

The spores were identified as Bacillus popilliae. It

was found that grubs infected with this disease
died and left disease spores in the soil that would
infect other grubs feeding on grass roots in that
vicinity. The spores were found to be very resis-
tant to dryness, cold, heat, and moisture, and
remained viable in the soil medium for years.
Milky spore disease powder is prepared in the
laboratory by growing numbers of infected grubs.

The spores are mixed with a dust-type base and

packaged. The powder is then spread over a grub
infested area and washed in.

Recommended rates of application vary accord-
ing to source, but it is generally agreed that the
powder is placed in teaspoon heaps at distances of
three to ten feet apart. Applied at the rate of one
teaspoon per four feet, treatment equals ten
pounds per acre. That rate is recommended by
Reuter Laboratories, one producer of the disease
powder.

Although the disease spores begin working
immediately upon contact with feeding grubs, it
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BEETLES FEED ON FOLIAGE AND FRUIT

Grubs (larvae) feed on turf roots from August to winter and again in the spring.
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'Which aeration hole
is better for your greens?

The answer, if you haven’t
already guessed, is the

Greensaire Il hole. And for good 3

reasons.

One, it's deeper. The
primary objective of aeration is
to help air, water and fertilizer
penetrate the soil. The
Greensaire Il removes cores up
to 3" deep, allowing these vital
nutrients to reach the root zone
where they're needed.

The fact that there are 36 of
these deep holes per square
foot means that you also
remove more soil. This not only
relieves the toughest
compaction problems, but it
also allows you to replace more
of the ‘'old, depleted soil.

The Greensaire Il hole is
precise. It won't affect the roll of
a golf ball, so your green is back
in play sooner. You can aerate
most greens in 45 minutes or
less.

And when you use the
Greensaire I, you can also use
the unique Ryan Core Processor
attachment. It catches the
vl 24 »
& vy X >

Nt
.

cores, separates good soil from
debris, puts the good soil back
on top, and bags the debris. You
aerate, top dress and collect
thatch in one operation.

If you want these same fine
aerating qualities, but on a
smaller scale, choose the
Greensaire 16. It aerates a 16"’
swath instead
~ofa24”, uses

s the same se-
g = lection of tines

.

S
L

=

e

= Ryan
Greensaire L.
. The turfman’s

and has a convenient windrow
attachment that makes core
removal easy.

Of course, like all Ryan
equipment, these machines are
built to last. So when you aerate,
don’t just scratch the surface.
Get the deep penetration you
need with the Greensaire II,
Greensaire 16 and Core
Processor.

Write for your free Ryan
catalog today.

Circle 157 on free information card

® OMC-Lincoln, a Division of

Outboard Marine Corporation
6711 Cushman

P.O. Box 82409

Lincoln, NB 68501

78-CUR-1

63



(

TOUCHDOWN
| Kentucky bluegrass

Times have changed and so has the grass that Mil
Smilsky grows.

Mil Smilsky and sons, Larry and Jim, grow sod at
Cookstown, Ontario, 40 miles north of Toronto. They've
been sod growers since 1947. They run a big mechanized
operation, growing sod on 1400 acres. They hate waste,
both in the field and on the job.

Larry says “Touchdown is our most important variety of
Kentucky bluegrass. It grows the way we like. Germinates
fast and develops roots and rhizomes quickly. We run our
own landscape crews and need a strong sod that knits quick-
ly on the site.”

Touchdown’s record assures Smilsky’s customers of grass
that's disease free, dense and holds color throughout the
growing season.

Larry concludes “good seed varieties are one of the best in-
vestments we can make and we figure that Touchdown is
one of the best grasses available.”

Like the Smilskys grow great grass with Touchdown.

We've just prepared an up-to-date summary of Touch-
down’s performance across America. Write for your free
1
copy today.
PICKSEEDWEST Inc.
Box 888, Tangent, OR.97389 (503)926-8886
Awallable from Lofts: In Canada:
Otto Pick & Sons Seeds Ltd.
Lofts Pedigreed Seed Inc Lofts Kellogg Seed Co Lofts/Maryland
Bound Brook, N.J. 08805 Millwaukee, Wis. 53201 Landover, MD. 20785
(201)356-8700 (414)276-0373 (301)322'8111
Box 126, Richmond Hill Box 4, Grp. 200, Box 151
Lofts/New England Lofts New York Great Western Seed Co Ont. L4C 4X9 RR. 2, Winnipeg. Man St. Hyacinthe, Que
Arlington, Mass. 02174 Cambridge, N.Y. 12816 Albany, Ore. 97321 (416)884-1147 R3C 2E9 J2s 5J9
(617)648.7550 (518)677-8808 (503)926-2636 Telex: 06 986612 (204)633-0088 (514)799.4586

\ PLANT VARIETY PROTECTION CERTIFICATE No. 7400066
-—
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Japanese Beetle Control

can take up to three years for full distribution
within a turf area. The first symptoms of the dis-
ease should appear in grubs during the first one to
two weeks, depending upon temperature. The dis-
ease will not develop at temperatures above 97
degrees F, and therefore cannot infect warm-
blooded animals with higher body temperatures. It
should be emphasized that milky-spore disease is
not an insecticide, but a biological control agent.

The bacteria have two stages in their life cycle.
During the spore stage, the bacteria are inactive
and in a resistant condition. Once the bacteria are
ingested by a feeding grub, they become active and
multiply rapidly. Upon death of the grub, five
billion or more spores may be released in the soil
to infect other grubs. The length of time for disease
spores to be distributed throughout an area de-
pends upon natural movements of the grubs. The
more larvae in the soil, the faster the disease
spreads.

Some judgment is needed to decide whether to
apply a chemical insecticide along with the milky-
spore powder. Obviously, a high grub population
will rapidly decimate a turf area. Some grub ac-
tivity is necessary, though, to spread the disease
spores. Milky-spore disease will remain, however,
to prevent future crippling attacks by Japanese
beetle larvae.

Adult

Grub

Chemical Control

Chemicals for control of Japanese beetle larvae
include: chlorpyrifos (Dursban), diazinon
(Dizazinon, Spectracide), fensulfothion (Dasanit),
and trichlorfon (Dylox, Proxol). Refer to labels for
specific labeling use directions.

Adult beetles can cause problems by skeleton-
izing foliage. Their control is more difficult, as new
beetles are constantly flying from plant to plant.
Most controls last only three to four days and must
be repeated as necessary. Chemicals include: car-
baryl (Sevin), methoxychlor (Marlate) and
Sevimol. Again, refer to labels for specific direct-
tions. WTT

Snowco Utility Trailers

...NOW even more versatile!

Division of Beatrice Foods Co.
4386 McKinley, Omaha, Nebraska 68112

Ideal for hauling grounds maintenance equipment, golf cars
and other bulky, hard-to-handle items, the proven Snowco line
includes eight flatbed trailers with loading ramps or tilt decks, plus
a box bed trailer with tailgate.

The design of the popular ramp loading trailers—with
perforated steel decks—has been improved for increased versa-
tility. Three models are offered with capacities of 1,150 and

2,100 pounds.

Five tilt trailers with perforated steel decks are offered with
capacities of 1,000 to 3,500 pounds.
.. The steel box bed trailer—capacity 1,200 pounds, is available
% Wwith an optional canvas or fiberglass cover.

SEND COUPON TODAY

Please send Utility Trailer information.

Name
Organization
Address Phone.
. City State______Zip

Circle 137 on free information card
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With Exhalt 800

78% of your fungicide
is still working

even affer a
2-inch rain...

}:‘

-

» Unique

G encapsulating
" ~ action makes
it possible.



Fungicide
alone

No rain

2' rain

5 rain

Chart shows how Exhalt 800 resisted wash-off in a lab-
oratory test. Spray coatings were applied to glass
panels and dried 10 minutes atapproximately 70° F. Re-

Percentage of fungicide retained after rains,
Exhalt 800 versus Brand X:

Fungicide and
Brand X

Norain 2’ rain 5" rain

tention after erosion by rain was measured by solvent
stripping the panels and determining the residual fungi-
cide by quantitative ultraviolet spectroscopy

Fungicide and
Exhalt 800
No rain 2°'rain 5 rain

See how Exhalt 800’s encapsulating action
guards against costly fungicide wash-off:

This test with Exhalt 800 shows 78%
of fungicide was still intact after
a 2-inch rain. Even after 5 inches
of moisture, 60% was still in place.

We're painfully aware that you may
be disenchanted with spreader-
stickers, so we want to emphasize
that Exhalt 800 is not a spreader-
sticker. Rather it is a Sticker-
Extender, and there's a world of
difference!

The spreader part of a spreader-
sticker is a detergent that actually as-
sists in wash-off. Exhalt 800, on the
other hand, has a unique encapsu-
lating action that causes fungicide to
resist wash-off.

Simply stated: Spreader-Stickers
assist wash-off; Exhalt 800, a unique
Sticker-Extender, resists wash-off.

Defies Rain

To illustrate its clinging power,
let's suppose you have added Exhalt
800 to your fungicide and treated 18
greens. An hour later a dark, men-
acing cloud rolls in; in the next 45
minutes it dumps two inches of rain
on your treated greens. What now?

Obviously, some of your treatment
is washed away. But the silver lining is
. . .some 78% of it is still in place and
working. Thanks to Exhalt 800's
unique encapsulating power, you
won't have to repeat the whole costly
process again tomorrow.

Even in arid regions plagued with
occasional fungus flare-up, Exhalt
800 pays. It lets you spray and, after
an hour, irrigate. With no more worry
about losing your greens to either
fungus or drought.

The Exhalt 800 difference

Unlike spreader-stickers that wash
off with the first rain, Exhalt 800 (a
sticker-extender) clings with encap-
sulating power. It's an extremely
sticky, flexible, fabric-like protector
that encases every fungicide particle,
keeping it in place and working de-
spite rainfall.

A closer look at Exhalt 800’s
unique encapsulating action:

One miniscule
fungicide particle,
greatly magnified.
Countless millions
of such particles in
water become the
spray solution.

Exhalt 800 enters
spray tank.
Hydrophobic
(repelled by water),
it breaks into myriad
of tiny droplets and
attaches to
fungicide.

Tiny Exhalt 800
droplets form a
porous “fabric” that
encapsulates every
fungicide particle,
causing ittocling to
turf or foliage

To get a clear picture of Exhalt
800's superiority, study the chart
above. This test, important though it
is, is just one of many. Our files hold
much other massive evidence of Ex-
halt 800’s unique encapsulating
power: the field-test data from many
leading universities (test results avail-
able on request).

While Exhalt 800 is used extensive-
ly on turf, it also is registered for use
with insecticides for trees and orna-
mental shrubs. In every use, it lets
plants “breathe,” grow and develop
normally. It's economical and easy to
use.

Exhalt 800 is effective with most
brands of wettable-powder and flow-
able fungicides, including Gordon's
Dymec 50™, Formec 80™, and
Topmec 70W™.

Try Exhalt 800 now

The evidence is clear and over-
whelming — Exhalt 800 doesn't cost,
it pays. Don’t you owe it to yourself
and your greens committees to give it
atrial? One gallon will prove itto you.
If your distributor doesn’t have Exhalt
800, or if he's out of reach, order a trial
gallon direct from us. Send a check
for $28, we’ll rush a gallon postpaid.
Send to PBI/GORDON Corporation,
g.O. Box 2276, Kansas City, Kansas

6110.

'\GORDON'S

IV AR

PROFESSIONAL TURF PRODUCTS
Pbi /cordon

300 SOUTH THIRD STREET
P.O. BOX 2276

corporation

KANSAS CITY, KANSAS 66110
813-342-8780



TREES AND SHRUBS RECOMMENDED
FOR HARDINESS IN THE NORTHEAST

A speech presented during the
March meeting of the New York
State Nurserymen's Association by
William H. Collins, staff horticultur-
ist, American Garden Cole, Inc. Per-
sons interested in membership in the
Association may contact Daniel
Perkins, 144 Southern Parkway,
Rochester, NY 14618.

Hardiness zones are probably the
best single indicator for judging the
general adaptability of trees and
shrubs to a specific area. We would
all feel more confident if there were
similar but additional data that
individually covered other weather
factors such as the seasonal changes
in rainfall, humidity, wind, eleva-
tion, days of sunlight and the like.

Most of us are further stymied by
trying to fit into our U.S. hardiness
zones, the many exotic (introduced)

trees or shrubs for which there are,
so far as I know, no easily accessible
maps that permit us to say for exam-
ple that the range of the Norway
Maple of Europe corresponds to
zone numbers so and so of the
United States. It's true the Norway
Maple has been planted extensively
in North America and that through
trial and error we can set up a pretty
valid comparison. But what of the
many Asian introductions whose
origins and climatic conditions we
know even less about. Where they
were first collected may not be a
total indication of their full range of
adaptability in this country. Some of
the Asiatic maples and birches are in
this category and perhaps some of
the elms and lindens.

Having lived along the south
shore of Lake Erie and Lake Michi-
gan and the north shore of Lake On-
tario, I can understand that the evi-
dence of what is, and what is not

hardy depends additionally on a
number of localized weather and
site factors. Some of these factors
are, number of miles inland from the
shore, direction of prevailing winds,
amount and duration of snowfall,
elevation, and the nearness and size
of adjacent wooded or open space
areas. By and large these areas
bordering large bodies of water are
favored areas plant-wise. The exten-
sive variety of plant material in the
Morton Arboretum near Chicago, the
Holden Arboretum near Cleveland,
the Hamilton, Ontario Botanic Gar-
dens and the notable woody .plant
collections in the Rochester area,
both bordering Lake Ontario, indi-
cate their more stable climates.
Region 5 of the New York State
Nurserymen’s Association (Genesee
Finger Lakes Nursery Association)
corresponds to a similar sized area
in Ohio extending about halfway
down the state from Cleveland.

fMowing Faster with a (irasshomnrN
Cuts Lawn Maintenanc

Zero turning radius maneuverability of an out-front,
full-view mowing deck moves mower operators on
and off lawns in up to half the time spent with con-
ventional equipment . . . a big labor savings at
every mowing.

Drive Wheel Hydrostatic Steering Can

Instantly Forward One Wheel While the
Other Reverses. Compare the potential ma-
neuverability of forward/reverse drive wheel
steering with conventional single wheel pivot
steering and you _— . .
begin to understand
how Grasshopper units
have consistently out-cut
and out-finish-trimmed other industrial mowers. §

e Costs

Rugged, All
with the reliability of a shaft-driven 44", 52", or
61" mower deck assures daily-use dependabil-
ity and consistent cutting performance.

Call us now . .. (316) 345-6304

(316) 3456304 / P.O. Box 810 / Moundridge, Kansas 67107

.

Steel Construction combined

Wi’

THE GRASSHOPPER COMPANY
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You Get Much More With Dedoes!

SEE A DEDOES DEMONSTRATION BEFORE YOU DECIDE ON AN AERATOR.

. TCA 551 offers close to 2" spacing between holes.
2. We offer a wide 5-drum unit with 6’ swatch.

3. Mounts quickly to most any vehicle.
4. Operates forward and backwards.
5. Fast, positive hydraulic up and down action.

6. Hinged tine principal gives you round, clean holes.

So Why Limit Yourself?

—Da{oas ‘nlus'ﬁtes Inec.

1060 W. Maple Road West, Walled Lake, Michigan 48088 (313) 624-7710
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THE PULSER

GROUND
FAULT
LOCATOR

High Resistance Ground Faults are no
problem for ““The Pulser.”

FEATURES
®* High voltage breaks down high resistance faults
which may have reinsulated themseives
Lightweight, most compact unit on the market
Self Centering - Never a need to adjust the re-
ceiver meter
Rechargeable - Can be recharged on 110 volt
or automobile charging system
Safe, low amperage/high voltage finds the fault
easily and quickly
Low Cost - Lowest cost unit on the market
with these features

Products Designed With You in Mind . . .

PROGRESSIVE ELECTRONICS INC.
432 S. Extension, Mesa, Arizona 85202
(602) 834-4308 or (800) 528-8224

Circle 139 on free information card

lawn genie’

72" PTO Model

The _
Pick- Up Mower '/

Mow smoothly and pick up
clippings in one pass! The .
rugged, versatile Lawn Genie
thatches lawns, verti-cuts
greens, tees and fairways,
sweeps leaves, wades
through high weeds and
empties easily from the
tractor. It's the pick-up
mower that cleans, mows
and sweeps.

36", 60", 72" cutting widths -
with or without loading hopper

Mathews Company
BOX 70, CRYSTAL LAKE, IL 60014, PHONE: 815-459-2210
Circle 160 on free information card
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Hardiness

There is one major difference. The
New York area is one hardiness zone
colder. Fortunately they're still able
to plant most of the species we con-
sider choice ornamentals.

We recognize that the growing
conditions existing at some sites may
contain specific physical or stress
restrictions that limit the successful
use of an otherwise adaptable
variety. Conversely we have the
opportunity to extend the land-
scaping palette by using some plant
material tagged one or two zones less
hardy if we provide the conditions
needed for acceptable growth. A few
examples of site modification are the
use of protection afforded by north-
ern and eastern exposures; improv-
ing drainage by tiling, mounding or
amending the surface soil layer;
planting or building windbreaks;
establishment of overhead plantings
to create filtered or high shade; and
the use of ground covers. We fre-
quently place Magnolias, Azaleas
and Rhododendrons, Oriental
maples, and great many of the broad-
leaved evergreens in this category.
The landscape architect, landscape
contractor, retail nurseryman and
garden center manager coopera-
tively share tremendous pride with
the client when “ify" plant material
is successfully established. Prestige
in the plant business results from
continuously doing most things a lit-
tle better than your competitors.

With the exceptions noted, the
following in small to medium sized
trees are considered dependable in

Region 5: Maples, Amur and
Japanese: Hawthorns, many but
especially Washington, Cockspur,

Dotted, Toba and English. The thorn-
less form of the Dotted Hawthorn,
‘Ohio Pioneer’ and the Cockspur
Hawthorn ‘inermis’ are especially
suitable where the situation calls for

Put a WHIRLWIND FORCE to work

to SWEEP UP LEAVES, LITTER, etc!
.

8 inch hose

TAKE-ALONG ‘BIG JOB’ LOADER reaches
HAUL THIS 16 horsepower Mi-T-VAC on any \ t 20
truck (or trailer we make) and clean up wet or ou

dry problems. Fills dump truck with leaves feet
in 25 minutes!

LO.BI0, the Air TR0

HEAVY DUTY BLOWER-SWEEPER helps a small &
Crew gather more leaves, trash, clippings in less %
time. For details on today's 5 to 45 horsepower
models, call Area 216 947-2344

ATWATER STRONG °'V!s!en /17
BOX 68 - ATWATER, OHIO 44201 ||

LAWN EQUIPMENT SINCE 1949

¥
VACUUMS 3400
CU. FT. PER MINUTE
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~ ticides. This residual

|t also saves you
"~ money. In fact,

THE INSECTICIDE
THAT LIKES TO
WORK OVERTIME.

TS
-~

[/:/\' LJJ&<‘}

( \r\r
./
DURSBAN* brand t . DURSBAN insecti-
insecticides provide un- e PP Ny cides cost less
surpassed residual con- ‘ L k‘ “&d i\ &'4\ than most other turf
trol of cutworms, chinch {r//\\” v RN insecticides.
bugs, sod webworms, and a dozen Ask your supplier for the turf insec-
other turf pests. Both DURSBAN ticide that works over-

Y

N time for you. Get
¢ DURSBAN 2E

2E Insecticide and
double-strength

4

DURSBAN 4E Insecticide or
Insecticide keep \ double-strength
working a lot DURSBAN 4E

longer than Insecticide. Just be
other turf insec- \‘ D““SBA"ZE sure to read and follow
s, all label directions and
precautions. Agricul-
tural Products Depart-
ment, Midland,
Michigan 48640.

+Trademak o The Dow Chemical Company 4@} DOW CHEMICAL U.S.A.

Circle 156 on free information card

action saves you time,
trips, and labor.



Professionals
Use o

Bob Cats

with

If you are using one of our 10 Bob Cat mowers,

vou know what we mean by ‘Purr-r-fect Pride’. If

you haven’t tried a Bob Cat yet, maybe now is the Free
time to do it. You'll find out what durability,
dependability and purr-r-fectly mown grass
really are. Let us show you why Bob Cats are
becoming the biggest names in lawn care.
?—//Ai The 10 models range from the 18" push to the 74" rider

;?‘T Wisconsin Marine. Inc.

o Lake Mills, WI 53551
Circle 122 on free information card

Brochures

Dealer Inquiries Invited

(414) 648-2331

ALMOST MAINTENANCE FREE

Here is the ideal solution for hedges and screens. TALL-
HEDGE™ grows fast and thick with minimum care. It ma-
tures into upright four-foot wide columns, twelve feet high
with lustrous dark green leaves. If desired it can be shaped
into a formal hedge. During the summer months attractive
berries add color.

Ask for the true “cutting-grown’ TALLHEDGE™ Excellent
for all types of landscape screening, property line separa-
tions and backgrounds. There is only one TALLHEDGE™ . . .
from the Originators, American Garden Cole.

GARDEN

30627 Orr Road/Circleville, Ohio 43113
Phone 614-477-1671

Where great new plant ideas take root.

Circle 162 on free information card
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Hardiness

a thornfree form. Neither are yet
used to the extent we believe they
will when better known.

Flowering crabapples are a top-
ranking group all across northern
areas. To our benefit most of the
newer flowering crabapple varie-
ties are improvements over previ-
ously introduced selections. These
better varieties have greater resis-
tance to disease and most bear
smaller sized fruit, two of the very
best reasons to consider switching to
some of them. Nurserymen in Region
5 are uniquely well situated to use
the flowering crabapple perfor-
mance data published annually by
Professors Nichols (Plant Pathology)
and Brewer (Horticulture) of The
Pennsylvania State University. Their
1978 report “Flowering Crabapples
in Central Pennsylvania' was
released earlier this year. It's easy to
see the landscaping advantages of
small fruit, so why not select the best
from among them, those that give
vou greater mileage in beauty
because the fruit persists attrac-
tively on the trees for months longer.
Malus ‘Red Jewel' was rated in this
report — “Excellent, showy red fruit
by 11/21". Fruil size was as small or
smaller (%4-% inch) than any of the
10 kinds whose fruit did persist as
late as November 21, 1978. No apple
scab reported on Red Jewel for 1978
at the Rock Springs Research Center.

European Mountain Ash is es-
pecially colorful in northern areas,
including all the Great Lakes region
Fruit appears to color brighter and
the foliage is freer of the shabby look
the leaves take on in areas having
warmer and drier growing seasons.

Japanese Tree Lilac with cherry-
like bark on older trunks is at least a
three season beauty creamy-
white, cone-shaped flower clusters,
heavy textured leaves all season and
the cherry bark winter color. Where
grown and planted on sites requiring
5 feet or more of clearance, they are
customarily “spec.-ed’” single-stem,
tree form, but specimens with 2 to 5
trunks limbed up to a corresponding
height are just as useful and much
more attractive. One other advan-
tage. If one trunk is lost by injury, the
top in several years will still “round-
out”

The Sheridan selection ‘Ivory
Silk" introduced through the Cana-
dian Ornamental Plant Foundation is
described as a sturdy, compact tree-
form selection flowering at an early
age. This is exactly the type needed



In larger trees, we can never
seemingly over plant the sugar and
red maple. Both mature into large
specimen trees. When we crowd
either the roots or tops, but espe-
cially the root area, the trees may
show stress symptoms leaf
scorching at first, then slowed an-
nual growth, then twig die-back
starting on the extremities of the top
and outer branches. When either of
these trees are to be planted in some
kind of man-made root area, pit or
above ground, argue persuasively
for the largest soil volume possible
with square footage of surface area
predominately important. The up-
right, columnar to narrow pyra-
midal forms are best where space
between trees or other features is
minimal.

Among exotic (introduced) trees
that we feel quite comfortable with
are European Beech, Norway Maple
and Little Leaf Linden. Natives we
continue to plant are Pin and Red
Oak, White and Green Ash, Honey-
locust, and the several birches.
A number of nurseries and govern-
mental institutions are working to
determine which of the so-called
white barked, borer-resistant birch
species from Asia are best. Seedling
populations of several kinds are just
now becoming available in the trade
and more will be soon.

Back to the smaller trees, Japa-
nese maple properly sited gets more
beautiful and more valuable each
year it ages. The species and its
selections in large sizes seem to be
continually in short supply. Redbud
is a perennial favorite. It is unfortu-
nale more growers are nol propagat-
ing the white and pink forms, but
especially the pink. An eight to ten
foot specimen of Wither's Pink
Charm is breath taking.

With promising new Magnolias
coming from the efforts of The
National Arboretum and dedicated
Magnolia breeders both here and
abroad, it could easily be worth your
while to try some of them even if
available only in small sizes. Do
what many nurserymen do. They
plant them in their own landscape
plantings until large enough to move
B&B to a permanent site where they
can be further observed and photo-
graphed.

We presume that Golden Rain-
tree, Yellow-wood and Japanese
Pagoda still head the list of summer
flowering trees if there is evidence
in your area that flowering age trees
are doing just that. WTT

04 o
XOra civy, nemmasxar. ¥

With mechanical or jet agitation.

1950

Call or write today for complete informati

>

Turf Sprayer

Broyhill’s outstanding value in an all-purpose sprayer. The 1950 Turf
Sprayer is available as a skid or trailer unit with 100, 150 or 200
gallon polyethylene and stainless steel tanks. Choose the pressure
and gallonage performance you need from three pumping systems

451/452

SOLO’s modern PTO-powered
451/452 high-concentrate Mist Blow-
ers were designed to move easily
through narrow crop and tree rows,
yet have enough capacity to do a pro-
fessional job of applying insecticides,
fungicides, and herbicides. The fruit,
vegetable, berry, flower, and orna-
mental tree growers appreciate
SOLO’s fine engineering, which com-
bines great performance with a most
compact package. And, its cost is low!
 Provides ideal coverage and saves

through high-concentration, low-
volume application

tank; 12.5-hp

o
&  TRAC-819 Mist Blower;
self-contained module,
mountable on truck bed,
trailer, jeep, small tractor;
12-5-hp engine; adaptable
to any size formula tank

TRAC-419

Model 426 self-propelied
Mist Blower; 32-gal. formula _ i

high-performance engine;
standard cleat or ATV tires

When the row
gets narrow

< its a spot for

« 53, 80, or 105-gal. formula tank
* Hundreds of pounds lighter than air-
blast sprayers
* Economical discharge through 8
nozzles, adjustable in flow rate and
direction
* Add TELEBLAST nozzle for up to 50-ft
coverage in any direction
« Choice of centrifugal or heavy-duty
diaphragm pump
» Compact, easy to store
Send for free brochure or ask your
dealer for SOLO
SOLO INCORPORATED
Box 5030
Newport News, VA 23605
In Canada: Box 464

@ Burlington, Ont. L7R 3Y3
1S

4Q26RF

DEALERSHIPS AVAILABLE
IN CERTAIN AREAS
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VEGETATION MANAGEMENT

By Roger Funk, Ph.D., Davey Tree Expert Co., Kent, Ohio

Q. On lawns with a pH of over 8.0, what is the
best way to bring down the pH of a satisfactory
level?

A. The standard recommendation for lowering
the pH of soil solution is applications of elemental
sulfur or sulfur-containing compounds such as iron
sulfate and aluminum sulfate. Applications of sul-
fur to established turf are best limited to five
pounds of sulfur per 1000 square feet per applica-
tion during the dormant season to minimize the
potential for “burn.”

Although we have successfully corrected alka-
line conditions in sandy soils, fine textured soils
that are inherently calcareous may resist acidify-
ing treatments because of their tremendous buffer-
ing capacity. It is often more feasible to modify the
fertilizer treatments to compensate for alkaline-
induced deficiencies rather than to attempt to
correct the pH.

Q. I have been told that I can scalp turf in the
spring to help eliminate thatch, but I thought that
scalping injures the grass.

A. Turfgrasses can be scalped in early spring
before greenup since most of the existing leaf
tissue will be replaced with new spring growth.
However, after growth has occurred, scalping will
upset the equilibrium between the root and shoot
systems and cause a stress condition. Also, as the
temperature gets warmer, scalping can expose the
turfgrass crown to excess heat and drying, which
could seriously injure or kill the turfgrass plants.

Q. Is it true that liquid fertilizers are absorbed
by turfgrass leaves and do not promote root
growth?

A. Some of the liquid fertilizers will be absor-
bed by turfgrass leaves, but it is not true that lig-
uid fertilizers promote foliage growth without a
supporting root system. In fact, granular fertilizers
must dissolve in soil solution to form the same
nutrient ions that are in liquid fertilizers before the
plant root can absorb them. The major difference
between a liquid and a granular fertilizer is the
rate at which these nutrient ions are released and,
therefore, available for root absorption.

Q. Last year many of the lawns we serviced had
snow mold and it left bare spots. If the same thing
happens this year, should I put down a fungicide?

A. Applications of fungicide for the control of
snow molds must be made in late fall before snow
cover. Chemical treatments in the spring — after
the damage has been done — are not effective.

Since snow molds usually kill only the turfgrass
leaves, the crown area of the plants will produce

new leaf tissue if the dead, matted grass is raked
up. This should be done before spring green-up
and before pre-emergent crabgrass herbicides are
applied.

Q. What should be done for ornamentals that
have been injured by the cold, winter weather.

A. Prune out the dead wood, lightly fertilize
and keep the plants well watered (don't overdo it)
during the summer months. Mulch applied over the
root system in the fall will help keep freezing
temperatures from penetrating into the root zone.

Q. I need current information on options for
control of poison oak, also remedies for skin
contamination from poison oak.

A. Compounds such as Amitrol-T and Weeda-
zol, which contain aminotriazole, are labeled for
the control of poison oak. Be sure to read the label
to determine if these products can be applied un-
der your conditions.

The potential for skin contamination with
poison oak can be minimized if protective clothing
is worn and laundered immediately after applica-
tion. A number of non-prescription creams and lo-
tions which contain drying agents and relieve
itching are available at drug stores. Among the
most common products are Ziradryl, [Varest, and
calamine and caladryl lotions. Severe allergenic
reactions should be referred to a physician.’

A. What type of agitation — mechanical or Ven-
turi — is more effective for wettable powders, and
why?

A. Mechanical agitation is usually more effec-
tive in suspending wettable powders. Hydraulic
agitation will provide adequate suspension if the
pump has sufficient capacity. Placing jets on the
end of a separate pressure line for recirculation of
10% of the tank capacity per minute is usually
recommended.

Q. What green dye product can be mixed with
Trimec weedkiller to give the lawn a better appear-
ance?

A. There are at least a dozen dyes or pigments
on the market that will safely color turfgrasses. The
dye formulations have a shorter residual than the
plastic or latex pigments because they fade in the
sun and wash off with water.

Among the products we have tested are Green-
zit (W. A. Cleary Corporation), Winterlawn
(Virginia Chemicals), and Ever-Bright (Davis Paint
Company). All of these materials will stain pave-
ment, etc., unless precautions are taken; and if ap-
plied during the growing season, they will be
mowed off as the turfgrass grows.
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ARBOTECT 20-S
The strongest Dutch elm disease
protection you can give a tree.

ARBOTECT 20-S fungicide helps make it
possible to save many elm trees that otherwise
would be lost.

Injected into the trunk of the tree, ARBOTECT
builds a barrier against Dutch elm disease inside the
tree itself. It helps prevent the disease in healthy
elms, and can often save infected trees if they are
treated early enough.

Used along with sanitation, insect control, and
root graft elimination, ARBOTECT can significantly
improve the effectiveness of a Dutch elm disease
control program.

ARBOTECT differs from other elm fungicides in
several important ways:

«It is registered at rates high enough to be
effective.

«It is concentrated, requiring much less water for
injection, so trees can be treated much faster.

* Thiabendazole, the unique active ingredient
in ARBOTECT, is highly effective against

Ceratocystis ulmi, the fungus that causes
Dutch elm disease.

* Even though it is more effective and convenient,
ARBOTECT costs about the same to use as
other elm fungicides.

This year, put ARBOTECT to work in your disease
control program. It's the strongest protection you
can give an elm against Dutch elm disease.

Arbotect

- Strong
Wi protection
for elms.

M Agricultural Products
E Merck & Co. Inc. PO. Box 2000

Rahway, New Jersey 07065

M E R C K ARBOTECT (thiabendazole) is
X a regstered trademark
AH & e

Circle 163 on
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Kawasaki Motors Corp. is now
marketing their small air-cooled
engines in North America. The small
two-cycle engines are from .8
through 4.3 horsepower; four-cycle
engines range from 2.3 through 20
horsepower, and larger two-cycle
engines are available through 70
horsepower.

All Kawasaki four-cycle engine
models are suitable for industrial
and commercial use. They include
such standard features as: ball
bearings on both ends of the crank-
shaft and camshaft, mechanical
governor, stellite-faced exhaust
valve, cast-iron cylinder or cylinder
liner, and high quality air and fuel
filtration systems. All help to in-
crease engine life. The 8 through 20
horsepower models also include
counter balance shafts and the 14
and 20 h.p. models have an internal
trochoid oil pump.

All two-cycle engines aré equip-
ped with ball or needle bearings on
each end of the crankshaft, chrome-
plated or cast-iron cylinder liner and
forged steel connecting rod with
bushing or needle bearings on each
end. All engines are quiet and
smooth running.

Circle 701 on free information card

A new model, featuring a liquid-
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cooled industrial engine has been
added to Excel Hustler line of com-
mercial mowers built by Excel In-
dustries, Inc.

The significant difference be-
tween the new model 295 and the
acre-proven 285 is its engine. Unlike
automotive type engines commonly
installed on mowers, this 2-cylinder,
long stroke Continental engine
develops high torque at lower RPM,
which adds to engine life and
delivers superior performance. Its
manufacturer claims easier
servicing, lower upkeep, and less
downtime; Excel engineers are
enthusiastic, viewing it as the ideal
choice to meet market demands by
groundskeepers whose specs require
a liquid-cooled engine.

Dual hydrostats move each drive
wheel independently, with twin
hand levers that control both the
speed and direction of movement,
including the start and stop as well
as reverse. The big 72" mower can
perform intricate turns without time-
consuming antics that mark ordinary
mower operation; this also relieves
operator fatigue, a claim based on in-
put from present Excel Hustler
owners.

The line is built with a full safety
package, and attachments that per-
mit year-round use of the tractor are
available. Excel Hustler mowers
qualify for GSA and HUD purchases.

Circle 702 on free information card

A large capacity roller pump capable
of delivering up to 80 gpm at speeds
to 600 rpm and pressures to 150 psi is
being manufactured by Hypro Divi-
sion of Lear Siegler, Inc.

The Series 1100 pump is designed
for operation at 540 rpm tractor
power take-off speeds and combines
the performance range of multi-stage
centrifugals with pressure advan-
tages of positive displacement
pumps. It is available with 6-spline

Embark®
Plant Growth
Regulator

is available at these locations:

Wilbur-Ellis Co.

696 Naplus Street
PO. Box 935

Chula Vista, CA 92012
Attn: Ralph Cramer

Wilbur-Ellis Co.
P.O. Box 1286
Fresno, CA 93715
Attn: Don Niboli

VanWaters & Rogers

1363 South Bonnie Beach Place
Los Angeles, CA 90023

Attn: Paul Sanders

Moyer Chemical Co.
1310 Bayshore Highway
P.O. Box 945

San Jose, CA 95112
Attn: Donald Meyer

VanWaters & Rogers
2256 Junction Avenue
San Jose, CA 95131
Attn: Bevan Cates

Moyer Chemical

230 East Dyer Road Unit
Santa Ana, CA 92707
Attn: Pat Sano

Wilbur-Ellis Co.

14111 Freeway Drive

Santa Fe Springs, CA 90670
Attn: Mike Bell

Walter W. Fuchs

Turf Products Limited
2N255 County Farm Road
West Chicago, IL 60185

Riley Lawn & Golf Equip. Corp
6810 Guion Road
Indianapolis, IN 46268

Attn: Robert Scobee

The Dalton’s Incorporated
U.S. 30 East

PO. Box 246

Warsaw, IN 46580

Attn: Don Dalton

W. F. Miller Co.

1593 South Woodward
Birmingham, MI 48011
Attn: Russ Hancock

R. L. Gould Company

3711 Lexington Avenue North
St. Paul, MN 55112

Attn: Gordon Miller

Turf Supply Company
2970 Dodd Road

St. Paul, MN 55121
Attn: John Kolb

VanWaters & Rogers

3950 Northwest Yeon Avenue
Portland, OR 97210

Attn: Romeyn Kruiswyk

Wilbur-Ellis Co.

P.O. Box 8838
Portland, OR 97208
Attn: Gordon Hidman

VanWaters & Rogers
8201 South 212th
Kent, WA 98031

Attn: John W. Barber

Wilbur-Ellis Co.

1200 Westlake Avenue North
Suite 10000

Seattle, WA 98109

Attn: Jack Fisher

Reinders Brothers, Inc.
13400 Waterwon Plank Road
Elm Grove, W1 53122

Attn: Ed Devinger
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isTurfgrass Managmg You"

Embark Plant Growth Regulator
PutsYou In Command-

Slows Turf Growth When and Where You Need It.

This spring and summer, you decide when to send your mowers
into actlon'

“Embark” Plant Growth Regulator reduces turf growth without
injuring grass or inhibiting root development. That means less mowing
and more time for other 1obs

. A spray application of “Embark” Plant Growth Regulator on
Embark 2S actively growing turf lasts up to eight weeks.

For hard-to-mow areas——roughs along fences, highway
embankments —Embark” Plant Growth Regulator keeps most
commonly-grown species* of grass on hold. Saves equipment and
labor. Plus takes the pressure off a busy season.

This year make “Embark” Plant Growth Regulator part of your
turf management. It's the common sense way to cut mowing and
trimming cpsts.

Distribution of “Embark” Plant Growth Regulator for commercial
turf is planned for many areas of the country this season. For a listing
of “Embark™ Plant Growth Regulator distributors in your area,

y write: Agrichemicals/3M
b b s g 223-6SE, 3M Center

“Embark” is a registered trademark of St. Paul, MN 55101
the 3M Company




INTRODUCING CHIPCO:
THAT WILLOUTPERFORM
WITH ABOUT HALFTI

|
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Here’s a new fungicide that could change your whole way of thinking
about broad-spectrum fungus control and spray intervals. Because new
Chipco 26019 gives more control with fewer sprays than any of the old fun-
gicides you've had to use.

It stops the major turf diseases—dollar spot (including benomyl-resist- -
ant dollar spot), brown patch and Helminthosporium (leaf spot). And it does
it for up to three weeks, at low, economical rates.

It’s a nice material to handle, too. It mixes well, with no residual left in
the tank. It also presents no problems of phytotoxicity to turf. .

Last year was a wet one, with unusually high disease pressure in most
areas. Yet, Chipco 26019 performed beautifully in wide-spread tests. This
year, you'll have the chance to see how well it can perform for you. So ask
your chemicals distributor for this welcome addition to the popular Chipco



019. ATURF FUNGICIDE
NYTING ELSE YOU CAN USE,
:NUMBER OF SPRAYS.

line of turf fungicides and herbicides. It will outperform anything else you
can use, with about half the number of sprays.

“YOU FOLKS HAVE SOMETHING GOOD HERE.”

~ "The main reason I'll use Chipco 26019 is to control dollar spot. Pick-
ing up brown patch and the others is gravy, as far as I'm concerned. This is

areal good new chemical.” —Bob Dickison, golf course superintendent
Upper Montclair Country Club, Clifton, N_J.

“I feel very good about this product. We tested it during one of the
roughest summers in my memory. I think, over a 14-day period in August,
we had very close to 10 inches of rain. It was an acid test for the material.
These chemicals come and go, and some of them are short-lived. But you
lolks have something good here. The sprayability of Chipco 26019 is very
mpressive. And you only need six to 10 hours of drying time, which helps a
10t during rainy periods. Some other materials require at least 12 hours.”

—Paul Boizelle, golf course superintendent,
and John Fenwick, foreman,
Fiddler's Elbow Country Club, Far Hills, N.J.

. "We started using Chipco 26019 in June of 1977. Before we started
using 1t, we had very little luck with our other contact and systemic fun-
sicides in certain areas. We were applying some con-
lact fungicides at preventative and curative rates, and
still only getting two or three days control, with the
sual cold fronts coming through, followed by large
uthreaks of dollar spot. Since we started using
Chipco 26019, we haven’t found dollar spots in these

areas at all.” —Randy Wabhler, golf course superintendent
’ Glen Flora Golf Course, Waukegan, IlI.

Rhone-Poulenc Inc. Agricultural Division,
Monmouth Junction, New Jersey 08852.

P

hone-poulenc inc.




hollow shaft for direct pto mounting Terrain King Corporation. Off-Set

or 1% inch solid shaft for coupling to has a cutterhead that delivers a full
pto tumberod. 5% foot cut and utilizes a unique
The pump's positive displace- float system that allows this cutter-
ment design, providing high pressure head to follow the contour of the
performance, makes it ideally suited terrain without operator control.
for servicing long dischage lines on One feature is its exclusive,
transfer equipment and large scale patent-pending shock absorbing
spray rigs which require higher system. This system acts as a release
pressures to supply extra boom noz- mechanism, allowing the cutterhead
zles and check valves. The pump to move rearward when obstructions
handles a full variety of agricultural are hit. By doing so, it is both an ac-
chemicals including plain water. An cident preventor and cost eliminator.
added benefit is its self-priming The action gives the operator added
ability. It is self-priming to 10 ft. (lifts time to react and avoid sudden,
22 ft. primed). dangerous jolts. And it protects trac-
Circle 703 on free information card tor frames and bell housings from

costly damage and repairs.

A second feature is the parallel
linkage system. This system makes
the Off-Set the only machine of its
type that can lift the cutterhead over

obstructions without tilting the out- Solo announces the availability of its
side edge upward and exposing the new Floating Pump, Model 830.
rotary blades. It can lift the cutter- Powered by one of the company's
head from 5 inches below grade to 13 time proven 4 hp, 2-cycle engines (92
inches above grade while main- cc) displacement, 5.6 cu. in., it
taining a constant relative angle to delivers up to 5,800 gallons per hour
the ground. This not only means (22,000 litres per hour) to a total head
added speed advantages, but overall of 100 feet (30m).

, g machine safety. Encased in a unique plastic

The Off-Set is now offered by Circle 704 on free information card floating body; this pump is buoyant
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RELIABILITY

JUST ONE OF THE REASONS
SOD GROWERS IN 11 COUNTRIES WORLDWIDE PREFER THE BROUWER

SIMPLE DESIGN and few moving parts provide the most
efficient maintenance program on the market.

® PROVEN, DEPENDABLE, ECONOMICAL standard farm
tractor and parts are used, greatly reducing obsolescence,
depreciation, maintenance and down time.

® DEPENDABLE and Consistent Performance, cutting in ALL
SEASONS, ALL GRASSES, ALL CONDITIONS — wet,
dry, hard, soft, rough and even weak sod, day or night, rain
or shine.

® Cuts a UNIFORM THICKNESS that's adjustable for
minimum top soil removal.

® ROLLS, SLABS or FOLDS in accurate widths of 15", 16"’, L’
18"’ or 24''.

® TROUBLE FREE ADJUSTABLE LENGTH CUT-OFF pro- |4 «
duces consistently clean, square cuts. E % A T

® REDUCED FIELD WASTE and NO TURF DAMAGE.
Operates off the turf, follows field contours and cuts to fences,

irrigation pipes and ditches. (
® DEPENDABILITY that SAVES you TIME and MONEY. :

YOU OWE IT TO YOURSELF TO INVESTIGATE NOW. CALL OR WRITE TODAY.

BROUWER

TURF EQUIPMENT LIMITED

THE ULTIMATE IN RELIABILITY, VERSATILITY & ECONOMY
Manufacturer: Woodbine Avenue, Keswick, Ontario, Canada L4P 3E9 Telephone (416) 476-4311
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and most important derives the li-
quid from the cleanest area — only
inches below the surface, reducing
priming time to almost nil. Suction
hoses are not needed. The pump's
central intake port is away from mud
and grit and a screen protects the in-
ternal parts, which are made of high
impact plastic.

Weighing only 26 lbs., this pump
is easily transportable and was
designed for its practicability and
economy.

Circle 705 on free information card

Vertifiers and Aerifiers

MC-5C Vertifier

Fast, straight-in, straight-out
coring. Core catcher. High
speed. Minimum surface
disturbance. Hydraulic lift for
easy maneuvering.

TM-140 Aerifier @

JR-3 Aerifier®

Self-propelled aerifier for greens and
general purpose. Fast, maneuverable,
low maintenance. Scoops out small,
pear-shaped, loose-walled cavities to
admit air, water, and fertilizer

to grass roots.

Easiest, fastest, most maintenance free aerifier. Built-in weight
racks. Rigid frame construction. Aerifying spoons or double-point
diamond slicing blades available for double duty. Patented
Flexi-press springs fit over spoons to prevent turf tearing. Models
for 3-point hitch or pull-behind, hydraulic lift.

Ask your Hahn Distributor about other Hahn Turf Products.

“ ann TURF PRODUCTS DIVISION
1625 N. Garvin, Evansville, Indiana 47711
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The newest and smallest member of
the Water-Winch traveling sprinkler
line is announced by Ag-Rain, Incor-
porated. The WW-1400M is designed
specifically for use on small acreage,
and should be of interest for
farmers; flower, fruit and vegetable
growers; athletic fields and parks;
sod farms and golf courses.
Powered by A-Rain's exclusive
patented radial inflow turbine drive,
the WW-1400M has infinitely
variable travel speeds with 1000 foot
maximum travel distance. This com-
pact traveling sprinkler has wide
flotation tires and uses 212" hose that
can be reeled onto the built-in hose
spool by attached PTO shaft. The
WW-1400M has a flow capacity of 60
to 150 gallons per minute and incor-
porates most of the proven features
of the larger Ag-Rain travelers.
Circle 706 on free information card

The new Davis W4, a compact 'z yd*
articulated loader with standard
features normally found on larger
equipment, was recently introduced
by The Davis Division at ] I Case.

The economically-priced W4 is
powered by a standard 26.4 kW (35
hp gross) 4-cylinder liquid-cooled
diesel engine, and was designed to
handle a wide range of construction
and utility loading jobs. Other stan-
dard features include 4-wheel
hydrostatic drive with- mechanical 2-
speed transmission, a mechanical
self-leveling bucket, bucket level in-
dicator gauge, power steering, easy
loader controls, and an electric cold-
start preheat system.

Center-pivot steering allows 70°
total hydraulic articulation — the
front and rear wheels always follow
the same track. Combined with total
frame oscillation of 16°, the W4 pro-
vides stable ground contact over
rough terrain.

The new loader has a total break-
out force of 2381 kg (5250 lbs) and
total hydraulic lift capacity of 2858 kg
(5700 lbs) at ground level. Maximum
loading height for the W4 with full
dump clearance is 3121 mm (91.4").

Circle 707 on free information card
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The Musser Foundation. ..
An Investment in the Future

We are a non-profit, tax-exempt, charitable and educa-
tional, IRS approved corporation. We are building a
fund that perpetually will create income which will be
used through graduate fellowships to train and edu-
cate leaders in the turfgrass field who will fill vacancies
created when our active scientists retire. For some of
our top leaders that time is NOW! Fellowships involve
closely supervised original basic research at a recog-
THE nized experiment station and the writing of a learned

thesis.
MUSSER =
INTERNATIONAL Our officers, directors and advisers are qualified to of-
fer assistance in several categories:
TURFGRASS e AR
FOUNDATION Benefit Tournaments can be structured to help state
‘ experiment station research as well as MITF.
g{&“’“- Bﬁ,hﬁ‘;’“& Memorial Funds honor the dead with a Living Fund
grass Fellowship, Inc. },.¢ cypports higher education in turfgrass forever.
- Several currently are in existence.

Trusts can be developed by our specialists to benefit
both the donor and MITF.

Contributions always are welcome in any amount.
Donations will be gratefully acknowledged and the
donor’s name will be permanently inscribed on the
Fellowship rolls.

For further information please fill out the coupon
below.

Mail to: Mr. Ben O. Warren, Treasurer, 8400 W.111th St.,
Palos Hills, IL. 60465.

Check appropriate box(es) and a brochure will be sent with further infor-
mation.

O Benefit Golf Tournaments

O Memorial Funds

O Charitable Remainder Trusts

O Contributions: ( ) $1,000; ( ) $500; ( ) $250; ( ) $100; ( )

Name

Club or Organization
Address

City State and Zip Code

———— — —————— — — — —

Telephone
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PHYTAR 560" + BROADSIDE™
'.”

GENAL NON-SELECTIVE HERBICIDES

For general post-emergent weed control in non-crop
areas Crystal Chemical Company makes Phytar 560 and
Broadside. Both are Cacodylic Acid type herbicides,
and Broadside also contains MSMA. Both products can
be used for fast knockdown of weeds along high-
ways, rights-of-way, around buildings, fence rows,
playgrounds, drainage ditches, golf courses, and
railways. Phytar 560 is safe for use around ornamentals
and non-bearing citrus orchards, while Broadside’s
effective root-kill is ideal for controlling tough peren-
nials. Both provide complete weed control without
soil sterility. So don’t let unsightly and hazardous
weeds control you. Control them with Phytar 560 or
Broadside.
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Massey-Ferguson introduces six new

compact tractors designed to meet THERE'S NO

increasingly important uses for trac-

auTo tors in the smaller size range. The SUBSTIT T
new line features high cubic-inch- U E

displacement diesel engines ranging '
from 20 to 31 engine horsepower (16 Y FOR THE BEST.
g to 26 PTO hp). Three of the six are ‘

among the few four-wheel-drive

WE WROTE machines available in North
America in this power range.
The six tractors are the 20-hp MF
’rllE BOOK | 205, the 25-hp MF 210 and the 31-hp {

MF 220 plus their four-wheel-drive
ON CONTROLS counterparts, the MF 205-4, the MF
210-4 and the MF 220-4.

The MF 210 and MF 220 two- B Model #PC 1200 fiberglasstank equipped
wheel-drive tractors feature ad- I with fiberglass pump cover, Model #D 200 gal-
justable, swept-back front axles as lon mixing tank shown mounted on a custom
standard equipment. The other four B truck body by Strong Enterprises
models have standard axles. Differ- \
ential locks and both hand and foot
throttles are standard. |

All models are equipped with a ‘

\
|

Weather-matic controllers can oper-
ate any size sprinkler system ef-
fortlessly and automatically, on al-
most any type of watering program.
Our reliable electronic controllers
offer automatic, semi-automatic or
manual operation; variable timing,
14-day calendar programming, dry
indexing; Rain-Stat®; modular ex-
pandable and command/satellite

540-rpm, transmission-driven rear
PTO with overrunning clutch. Front
PTO capability will be available on

models. all models. ‘
' The new small tractors feature
THE TURF large-capacity hydraulic pumps.
IRRIGATION These provide position control for
,:"Ut‘L . the hydraulic linkage on the MF 205
efinitive ref- - 2
e Dook (m((:‘l xllol 7-(:)]806n free information card ;
rc
I"rrr‘l ';?::caups‘i Bottom view of the Model #PC 1200 tank
pugllshed J by showingto best advantage the integral molded

mounting base and steel hold-down lugs
designed for ease in mounting on your truck
and eliminating costly installation

Telsco. Copies
may be or-
dered from the

l
!
l factory.
l
|
|

THE Tuflex Manufacturing
process allows a five year

| MAL TO: Weather-matic Division Telsco | warranty on all tanks.
I Industries ® Box 18205C e Dallas, Texas 75218 I
B send me #formialion on | (M? =~ is the only manufacturer to
| () Residential controllers | specializeinseaml/ess fiberglass spray
(o) Heavy-duty industrial controllers | tanks specifically for the pest control and
l ) (%o:'n{nand/salal:le control systems lawn care industry. Remember when crafts
{ ) Turt Irmgation Manua -
3 : I manship was an art...at Tuflex it still is!
| NAME | The exclusive Tuflex process carries a full
COMPANY five year warranty on all handcrafted seam-
1 R oRESS I less fiberglass tanks
| CITY | For economy prices and more
T . Vandermolen’s new Windmill 55 information on our complete
| state z | tige line of tanks, write or call now
4 | Backpack Blower features a “tilt- -
l | proof' fuel tank. T.he unique shape Tuflex Manufacturing Company
we 'l‘er mc'ic of the fuel tank with its downward Post Office Box 13143
| o o | sloping bottom, feeds fuel to the car- Port Everglades, Florida 33316
| | buretor even when the blower is (305) 525-8815
R | tilted sideways or forward on the
APRIL 1979/WEEDS TREES & TURF 87
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1S INSIDE
ITABET

If you're hardnosed about business decisions, you want to get the in-depth facts on a product before you
buy. That's why we've put together this head-to-head comparison between the insides of an E-Z-GO and a
Cushman. We took comparable top-of-the line models, E-Z-GO’s GT-7 and the Cushman Turf Truckster.

Here's what we found.

Power Source: 18 horsepower OMC engine, tightly compartmentalized. Ground speed 0 to 22 mph.

Braking: Hydraulic internal expanding.
Payload: 1000 pounds.

Suspension System: Torsion bars, leaf springs, front and rear shocks.

Dump Construction: Single wall.

Headlights: Single.

Seating: Single seat for one passenger with back rest and hip restraint.

Price: Virtually the same.
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AN EZGOMAKES
'ERBUY.

Power Source: A rugged, reliable 18 horsepower Onan engine with the power to carry a full payload up
to 24 mph. Substantially larger engine compartment for easier maintenance.

Braking: Improved hydraulic internal expanding.

Payload: 1500 pounds. A massive 50% greater carrying capacity than Cushman. More cubic space for
greater material volume.

Suspension System: Heavy duty torsion bars, leaf springs, front and rear shock absorbers, designed to
support the bigger payload.

Dump Construction: Heavy duty diamond plate steel with rugged rear bumper for heavier loads and
longer life. Easily convertible to flat bed.

Headlights: Dual lights for greater night vision.

Seating: Dual seats for two passengers with individual back rests and hip restraints, constructed for
larger men, greater comfort.

Price: Virtually the same.

Summary: E-Z-GO carries a greater payload, is easier to maintain, is larger, more durably built, and safer
with a wider wheel base. E-Z-GO uses top quality components from companies such as Bendix, Borg
Warner, Dana, Onan, and Rockwell International.

For the complete story on the E-Z-GO GT-7, a demonstration on your

course, contact your E-Z-GO distributor. For his address check your

Yellow Pages or call or write Mr. William Lanier, el [

E-Z-GO, P.O. Box 388, Augusta, Georgia 7 /

30903, at (404) 798-4311. 4

E-2-GOLELET

Polaris E-Z-Go Division of Textron Inc
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The 2 cycle, 22.5¢cc

engine, can be operated

in any position.

Total wgt. 13¥2 Ibs.

1. Monofilament
trimmer head

2. 8” Tri-Kut blade

3. (optional) 8”-44
tooth brush blade

Write for free brochures & name of Distributors in your area. . .

HOFFCO -

Whizz Witch

A tough 85cc engine stands be-
hind trimming head and 2 cut-
ting blades.

® Tri-line, heavy duty monofila-
ment trimmer head.
® 11" Tri-Kut weed blade cuts

heavy weeds, briars and bram-
bles.

® 10” 44 tooth brush blade (op-

tional) cuts up to 3” diameter
saplings at ground level.

HOFFCO-P10-A
BRUSHCUTTER/POWER SCYTHE

Offers the same equipment
package, but the trimmer head
is optional.

10"1-nch
44 tooth
brush blade

11 inch tri-line
Tri-Kut monofilament
blade trimmer head

HOFFCO

Brushette

Special merchandising displays available.

»» CHAIN SAW ATTACHMENT
" Also attaches easily to most light-
weight chain saws. ® 8” Tri-Kut weed
blade ® 8” 44 tooth brush blade

® optional monofilament trimmer ® Use

for overhead tree and brush trimming.

HOFFCO'S “HUMAN ENGINEERING"

The carrying harness and handle-
\bars with anti-vibration grips can

be adjusted for the comfort,
balance and separates
operator from
cutting and
trimming heads.
-

3

1,000 Ibs. of pulling power
Does the work of 10-20 people
14’ of working cable

HOFFCO |
PH 977-A -

A true ONE MAN post hole drill
Full wrap-around handles
*deadman throttle control and

kill switch on handle *Comet auto
*centrifugal clutch *18.1 power
ratio 2 to 8” earth bits “8” ice
bit available. Drill to 30" (4" with
extension accessory).

HOFFCO PH 1100-A 2-man
4-cycle engine. Special throttle
control and auto. centrifugal

clutch.

DEPT. WTT-379 « 358 N.W. “F” STREET * RICHMOND, IN 47374
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back of the operator.

The Windmill Backpack Blower is
designed for commercial use. The
“tilt-proof" fuel tank has over a '
gallon capacity for 2 to 22 hours of
continuous operation. This blower
has the features that professional
users want on a backpack blower:
powerful airblast, rugged build,
dependable performance, and full
control of airblast direction.

Circle 709 on free information card
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The Model 300 Shredder-Mixer, a
high capacity organic materials pro-
cessor, has been introduced by the
Environmental Products Division of
Royer Foundry & Machine Co,,
Kingston, Pa. The new unit is sized
for processing topsoil, composted
leaves and sewage sludge, peat, and
other organic materials.

The all-hydraulic, diesel-
powered Model 300 features Royer’s
patented cleated-belt which pro-
vides continuous four-step pro-
cessing that shreds, mixes, and
aerates up to 75 cubic yards of
material per hour while auto-
matically separating non-
shreddables.

The power system on the Model
300 combines a 58 hp diesel engine
with hydraulics to produce smooth
performance. Hydraulic controls
permit the operator to govern the
speed of the conveyor as it feeds
material to the shredding belt.

Loaders of 1% or 2 cubic yards
can be used to fill the shredder-
mixer’'s 2.34 cubic yard receiving
hopper. In operation a 20-inch
inclined conveyor belt, built into the
large hopper, delivers material to
the machine's high speed, patented
shredding belt. Thousands of tem-
pered steel cleats on the belt shred
the material in an endless raking ac-
tion, and discharge it through adjust-
able, variable sweep fingers. Re-
jected sticks, stones, woodchips and
other trash roll back to a refuse
chute for separate discharge. The
high discharge of the shredder-mixer
permits stockpiling or direct loading
of trucks.
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MROKOR
TREE DIGGERS

PRECISION-BUILT FOR DEMANDING PROFESSIONALS

MODEL TD-32. Weight—1,070 Ibs. Digs a
420 |Ib. ball; a true 32" wide and 28’ deep;
trees up to 3” diameter. Complete with
hydraulics and adapter for skid loader or
tractor mounting. As shown.

MODEL TD-40. Weight—1,600 Ibs. Digs a
950 Ib. ball. Ball is a true 40" wide; 38"
deep. Handles trees up to 4" in diameter.
Furnished complete with hydraulics,
adapter and lift attachment, if required.

MODEL TD-54. Weight will vary depending
on choice of type of truck or heavy loader
mounting. Digs a 2,100 Ib. ball that is a
true 54” wide and 46’ deep. Designed to
handle trees up to 6” in diameter.

* Rokor Diggers are light in weight to ex-
tend your mounting options but are de-
signed stronger and tougher by Rokor
Engineers to withstand the most rugged

operating conditions.

Curved stems require less operating
space and can work the more heavily
planted areas. The TD-32, for example is
only 71%.” wide when open and can
plant or dig within 36" of a wall or fence.

Spoon-shaped blades produce a true
nurseryman’s ball and opposite-side
blade sharpening means tighter cones
and clean root shear. Computer pro-
grammed to insure uniformity. Choice
of sand or clay blades with quick blade
change in the field.

DISTRIBUTED EXCLUSIVELY BY
Spartan Tree Equipment Company
16084 South Chandler Road
East Lansing, Michigan 48823
517/351-1370

MANUFACTURED BY ROKOR, INC.*P.0. BOX 1409°*WILSON, NORTH CAROLINA 27893
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Diazinon is labeled for
How many wiill you

Diazinon” not only controls, label in the business.
but is labeled for more turf insects You'll count 24 turf insects in
than any other turf insecticide. all. Including white grubs, sod

Just take a look, it’s the biggest webworms, cutworms, chinch bugs,




every insect on this page.
face this season?

armyworms and ants. business to work for you.
This season, be sure to ask your Ciba-Geigy, Ag. Div., Box
local supplier for Diazinon. 11422, Greensboro, NC 27409
And put the biggest label in the Diazinon by CIBA-GEIGY
The biggest label in the business.

CIBA-GEIGY
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Proven over 15 years

A better way to
remove sand
from water.

The old hydrocyclone (left) did a good job. But our separator
(at right) is better. No high speed abrasion. No plugging
the apex. No screens or filter elements to clean or replace.
No downtime or A

routine mainten-

ance. No con-
tinuous loss of
water and no high
pressure losses.

It’s simply a better
way to protect
irrigation equipment
and pumps from sand
and grit by removing
up to 98% of all par-
ticles as small as 325
mesh. There’s nothing
else quite like it.

b

deserves a new
name all its own.

It just seemed the easiest way to make sure you won’t confuse us with
anyone else. So now it’'s Lakos Separators instead of Laval Separators.
Same people . . . same dependable equipment . . . new name. Through
four generations, 39 patents and spanning over 100 years, the Laval
family name is still one you can trust. . . now in sand separation with
Lakos Separators. Free literature and the name of your nearest distrib-
utor are yours for the asking.

SEPARATORS

Claude Laval
Corporation

1911 N. Helm ® Dept. * Fresno, Ca. 93727 = (209) 255-1601
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THEES Continued from page 15

grown seedlings are not always
superior. In fact, survival and subse-
quent growth have sometimes been
less than with standard nursery-
grown seedlings.

At the same time, the basic prob-
lem is one of cost, Dr. Hutnik
observed. To compete with nursery-
grown seedlings, containerized
seedlings must be grown for no
longer than one year prior to
transplanting, in contrast to the two
to four years normally needed to
produce certain conifers in nur-
series. The older seedlings, it was
noted, are better able to withstand
competition from other vegetation
and tolerate late frosts and droughts
that often occur following spring
planting.

“If the springtime has sufficient,
well-distributed rainfall and no
severe late frosts, and if weed and
grass cover is not too dense, contain-
erized seedlings survive as well or
better than bare-root stock,” Dr. Hut-
nik affirmed.

“This apparently explains the
good results we had with our
container-grown seedlings in 1978, as
compared to relatively poor results
in 1977," he added.

The container-grown method has
several attractive features, it was
pointed out. It conserves seed that is
expensive or in short supply, such as
seed from genetically superior trees.
It improves flexibility in planning
and in responding to unexpected
developments, since the time from
sowing of seeds to ocutplanting is
shortened by a year or more. And it
permits the planting season to be ex-
tended later than normal into the
growing season, since the roots in
containers are disturbed only
slightly.

“For these reasons, more and
more containerized seedlings are
likely to be planted as part of
reclamation programs on newly
mined land as well as to rehabilitate
old strip mines lacking adequate
vegetation,” Dr. Hutnik predicted.
He indicated, however, that bare-
root nursery stock will continue to be
the chief means of reforesting strip-
mined land, at least in the near
future.

Meanwhile, research is un-
derway at Penn State to develop and
evaluate new or improved con-
tainers and methods of handling
them. Experiments are seeking
improved greenhouse environmen-
tal systems. The latter stress interac-
tion of various types and combin-
ations of irrigation, fertilization, sup-
plemental night lighting, and supple-
mental cooling and heating.



IT'LL FIGHT ALLYOUR BATTLES.

When your job is battling tough
grass and weeds, you need THE
ULTIMATE WEAPON: a WEED
EATER brand gasoline trimmer.

Rugged, reliable, and ready-
to-go, WEED EATER trimmers
have powerful 2-cycle engines
and heavy-duty nylon cutting
line. So they'll fight your tough
cutting battles. Anytime, and
every time.

Model 609ls|!ghtwexght and e e
maneuverable.

When you need a quxck
clean-up of small areas, use
the new lightweight, compact
WEED EATER trimmer Model
609. It weighs just 12 Ibs., and
has a Tap-N-Go™ head that feeds
out cutting line when it is
tapped on the ground. V

e

If you're facing heavy brush,

or you need to prune vines or tree

limbs, reach for Model 698. It
has a big 21.2cc engine and two
cutting lines. And its straight shaft
and gear reduction unit lets you
switch from the nylon line head
to a metal Tri-Kut™ or sawtooth
blade. It's the perfect trimmer for
parks, schools, or commercial
and industrial areas.

The biggest battles call for the
biggest trimmer: Model 657.
You can handle any cutting mis-
sion with its 85cc engine. It's
equipped with a shoulder har-
ness, four-line cutting head and
has a metal blade capability.

- », From golf courses
- to overgrown
roadsides, this
Tk 3 i trimmer mows
Ay down the thickest
" grass and weeds.

Quickly and easily.

Model 657 handles the hxg;obs easily
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So, when you're faced with a
tough grounds maintenance mis-
sion, get aWEED EATER trimmer:
THE ULTIMATE WEAPON. It'll
fight all your cutting battles.

Model 698 trims vines and limbs,
For a full briefing on WEED
EATER gas trimmers, write:
WEED EATER, Inc., PO. Box
37347 Houston Texas 77Q 6

THE ULTIMATE WEAPON IN |

| THE WAR ON GRASS AND WEEDS.

WEED EATER, Inc., asubsxdlary Qf

Emerson Electric Co \ i

‘:' *_, |

\
\

! l
.
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N EWS Continued from page 15

were quite common and some
varieties showed over 50% damage.
In the same test, Enmundi was one of
the few varieties classed as showing
good resistance to striped smut.

In a study commissioned by turf-
grass interests to do a compre-
hensive Fusarium study at Cornell
University in New York, Enmundi
was included in bluegrass trials and
showed unusual resistance to
Fusarium blight.

Another serious bluegrass dis-
ease, Helminthosporium, has not
troubled Enmundi anywhere. It also
has exhibited excellent resistance to
rust and to brown patch, according to
NAPB.

In studies at Penn State, Enmundi
was singled out as having a more
pronounced horizontal growth habit
than is usually observed in blue-
grasses. This characteristic generally
associated with the ability of grass to
perform well under low mowing
heights.

Limited stocks of Enmundi blue-
grass seed are now moving into dis-
tribution channels.

1
DICAP MD

The Efficient Way to Combat
Nutrient Stress in Trees.

Combat nutrient stress by
treating trees with MEDICAP
MD Systemic Implants now.
Then, when trees become
active, they'll take full advantage
of a special formulation of
water-soluble, concentrated
nutrients. MEDICAP MD
releases nutrients directly into
sap flow to promote dark, green
leaf development and stimulate
feeder root growth.

Small MEDICAP MD
cartridges are applied easily in
one step. They deliver a high
nitrogen, phosphorus,
potassium analysis, as well as
iron, manganese and zinc.

Don't wait for trees to exhibit

stress. Turn to MEDICAP
MD now.

TREE SYSTEMS® \*, Creative Sales, Inc.
222 N. Park Ave.

Fremont, Nebr. 68025
SYSTEMIC TREE CARE cg (402) 727-4800

|
\
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Take the dependable, reliable Rain Bird®
Our brand new line of super economy
controllers.

commercial or industrial (maybe even a large
residential) job with 17 stations.

series (a little growing room never hurts).
The savings per station for both you and

the cost of one big 18-station controller.
a custom controller package.

No sense paying more for rain than you
really need to.

RaN I BIrRD
Bringing new ideas to life.

7045 N. Grand Avenue, Glendora, CA 91740

We're putting our brains together to
save you money. |

RC-7A, RC-1230 and RC-1260 — mix them up in any
double combination — and what have you got?

Here's how it works. Say you've got a light

We'll give you a custom package complete
with Heavy Duty Metal turf cabinet, one RC-7A
and one RC-1230, for 18 total stations hooked in
your customer can be substantial. Nearly half

So think about Rain Bird next time you need

1 15 2 registered trademark of Rain Bird Sprinkler Mfg Corp . Glendora, California © 1978 Rain Bird Sprinkier Mfg
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Comprehensive
Practical
Instruction

for All Turf
Professionals

W. H. Daniel
R. P. Freeborg

Harvest Publishing Company, 1979

Ordering Information Signature :
Please send copies of the hardback ($18.95 each*). Name (Print) I
—copies of the solfback ($14.95 each*) Address |
*A shipping charge of $1.25 per book must be added. City State. Zip. I
A check or money order for is enclosed. | would like to use l
my Master Charge Acct. No. or My Visa Published by ’ |
Acct. No. | understand that delivery Bt#‘l:ons: Publlgg'oah I?Ivls(l:on “ I
rvest ng Co.
take six to eight weeks.
vaad 9 9800 Detroit Ave. HARVEST l
Cleveland, Ohio 44102
PUBLISHING I
ATTN: Book Dept. COMPANY
---—_——_—_—_——-_—-——_---_—_—_—_——_—J
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W/ el

When answering ads where box number only is
a’van. lease ad as foll Box ., c/o

eeds gtm and Turf, Dorothy Lowe, Box 6951, Cleve-
land, Ohio 44101.

Rates: All classifications 65¢ per word. Box number,
$1. All classified ads must be received by Publisher the
5th of the month preceding publication date and be ac-
companied by cash or money order covering full pay-
ment. Mail ad copy to: Dorothy Lowe, Weeds, Trees &
Turf, P.O. Box 6951, Cleveland, Ohio 44101,

USED EQUIPMENT

2 — 50’ AERIAL BASKETS,brush chipper,
stump cutter, 2 sprayers, small crane.
Parkway Tree Service, 12026 West Cherry
St., Wauwatosa, Wisconsin 53226. 414 257-
1555.

5 TON NATIONAL CRANE, 85 ft. on 1971
GMC with 5 yard Heil dump body, excel-
lent condition and hardly used. Used
spray equipment. 1973 Bean Mist blower
(new). gal P. C. Gould Sales Co., Mid-
dlesex Turnpike, Essex, Conn. 06426. 203
767-1636.

USED LOG TRUCKS FOR SALE: 1975
IHC F-1800 with V-8 gas engine, 5 speed
trans. with a 2 speed tandem axle,
Prentice loader and log bunk, 1200 Ib.
F/A, 34000 1b. rear axle, good condition.
$12,900.00 as is. 1968 Dodge D-900 with 250
horsepower Cummins diesel engine, 5
speed with 3 speed tandem axle, air lift
tag axle, Prentice loader and log bunk.
Walking beams just rebushed, new rear
brakes, rearend just overhauled. Body is
a little rough, but trucks runs very good.
$7,200.00 as is. 1969 Ford F-8000 with new
paint, Barco loader and pulp rack, factory
rebuilt 225 horsepower Cat. diesel
engine. Dahl Ford, Inc., 3rd and Division
Streets, LaCrosse, Wisconsin 54601.
Phone 608 784-9600 ask for Harry Burden,
Stan Hauser or Verne Burke.

STUMP GRINDERS, chippers, log split-
ters, sprayers, bucket trucks, all recon-
ditioned. Let us know your needs. Essco,
5620 Old Sunrise Hwy., Massapequa,
N.Y. 11758. 516 799-7619.

1-60’ HI-RANGER, 2-53” Hi-Ranger, 1-
Mitts Merril chipper, 2-Prentice loaders,
1-35 g.p.m. John Bean sprayer, 1-10 ton tri-
axle trailer, 2-chipper trucks. 414 255-6161
or 354-8730 eve. A?Iied Enterprises, Inc.,
W 204 N11509, Goldendale Road, Germ-
antown, Wisc. 53022.

CLASSIFIEDS

wheel irrigation. Also "4 mile of 8" un-
derground plastic pipe. 815 963-5015.

Box 6951, Cleveland, Ohio 44101 for com-
plete details enclosing your resume.

M-50 VERMEER TREE TRANSPLANTER
and front end loader, 4 wheel drive,
diesel engine, 1'% years old, excellent,
priced to sell. Call 616 984-2381.

2-47" ASPLUNDH bucket trucks also 2 M
& M brush chipgers. Dickey Tree Service,
302 East 19th, Caruthersville, Mo. 63820.
314 333-4046.

GROUNDS MAINTENANCE AND
LANDSCAPE FOREMEN needed for es-
tablished firm. Experienced preferred
but will train. Excellent compensation
and benefits for qualified persons. For
confidential consigeralion send resume,
including qualifications to the attention
of Terry Stout, 1285 N. Cleve-Mass Rd.,
Akron, Ohio 44313.

1973 PRINCETON 4020 sod harvester,
self-propelled, advanced suspension,
dual drive wheels, industrial gasoline
engine, excellent condition. Phone 206
863-1261, Sumner, Washington.

72" LOCKE MOWER, used only 300
hours, reverse, cast block, $1,450.00.
Dank, 5800 Old Sunrise Hwy., Massape-
qua, N.Y. 11758. 516 799-1331.

SEMCO ROTARY GRAVE DIGGER, like
new condition, 65 inch cutting depth. Phil
Cooling, P.O. Box 517, Durand, Illinois
61024. 815 248-2775.

SUPERINTENDENT FOR ESTABLISH-

ED tree service. Must be familiar will all

aspects of tree service and equipment.

Resume required. Salary $18,000.00.

Reply to A-1 Expert Tree Service, 1001

David Drive, Metairie, Louisiana 70003.
504 455-4066.

GOLF COURSE WORKING SUPERIN-
TENDENT for 53 vear old golf course,
southwest suburb of Chicago. Excellent
opportunity. Salary open. Call or send
resume: Old Oak Country Club, P.O. Box
181, Orland Park, Illinois 60462. 312 349-
3344.

LANDLEVELER — Eversman model 329,
$1,500.00. 12 ft. I.H. disc, no. 45, $1,500.00.
Green Acres Turf Farm, 517 676-2362.

1972 VERMEER STUMP CUTTER. Model
630, $3,500.00. 814 838-2119.

1977 PRINCETON uelf-proﬂelled sod har-
vester, diesel engine, 506 hours. 402 624-
6385 Mead, Nebraska.

SOD QUALITY Seeds: Adelphi, Glade,
Cheri, Nugget, Merion, Fylking, Majestic,
Baron & Touchdown bluegrasses, also
fine fescues. Manhattan ryegrass. Custom
mixing available. Michigan State Seed,
Grand Ledge, Michigan 48837. Phone 517
627-2164.

LAWN SEED. Wholesale. Full line of top
quality grasses. Improved bluegrass
varieties, fine fescues and fine bladed
ryegrasses. We specialize in custom mix-
ing. Oliger Seed Company, 2705 Wingate
Avenue, Akron, Ohio 44114. Call collect
216 753-2259.

HELP WANTED

USED HI-RANGER and other bucket
trucks, Bombardier muskegs, Asplundh
chippers, 100 ft. cranes anc small‘er and
hydro-ax's. Please call or write P. C.
Gould Sales Company, Box 178, Essex,
Conn. 06426. Phone 203 767-1636.

FOR SALE SKYWORKER model 1035 on
1965 Chev. truck, good condition, $4,500.
Vermeer root cutter model T200 like new,
$4,500. Dahse Tree Service, 2120 Crane
Street, Oshkosh, Wis. 54901. Phone 414
231-5025.

USED BAKER FORK LIFT, excellent con-
dition $14,000.00. Two 4" and one 5"
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HELP WANTED Manager for Landscape
Maintenance Department of landscape
contracting firm established in
Philadelphia area for 51 years. Minimum
4 years college in related field, 5 years ex-
perience. Salary plus commission, com-
Fany car and benefits. Contact: Heyser
.andscaping, Inc., 400 N. Park Avenue,
Norristown, Pa. 19403. 215 539-6090.

SECURITY AND OPPORTUNITY. We
can offer you both in an industry that has
no time limit. A large Chicago area
cemetery has an opening for a
superintendent-manager of operations.
Write Box 220, Weeds Trees and Turf,

LAWN SPRAYING AND HYDRO-
SEEDING COMPANY needs service
manager and foremans. Starting in April.
Send resume to C & H Spraying Co., 4720
Hatchery Road, Drayton Plains, Michigan
48020.

GOLF COURSE TURF PRFESSIONALS:
An opportunity to sell Pro Turf’ products.
ProTurf Division of O.M. Scott & Sons,
the nation's leading manufacturer and
marketer of professional, turf products,
has openings for Technical Representa-
tives in several territories. The Tech Reps
selected will call on golf course superin-
tendents, requiring a knowledge of turl
management and an understanding of
these professionals’ needs. Applicant
should have a BS degree or equivalent in
one of the agronomic sciences. Excellent
starting-salary plus bonus, automobile,
and a comprehensive benefits program a
no cost to employees go aloag with these

ositions. Send resume in confidence to

ick Stahl, Director of ProTurf, O.M.
Scott & Sons, Marysville, Ohio 43040. An
equal opportunity employer.

POSITIONS OPEN NOW Leading hor-
ticultural services company in Houslon,
Texas (established, 1959). Major expan-
sion program requires experienced work-
ing crew supervisors and assistants in
Landscape Maintenance Division
(leading to superintendent positions).
Chemical Division (industrial weed con-
trol and chemical lawn maintenance) and
Landscape Division — experienced all

levels. All divisions, inlcuding Indoor
(plant leasing & greenhouse) offer career
opportunities for untrained, but willing to
learn. Apprentice program, promotions,
excellent fringes. Year round, no layoff
jobs. The Spencer Company, P.O. Box
16113, Houston, Texas 77002. Call Len
Spencer (713) 691-3991.

IMMEDIATE OPENING for an Industrial
Continues on page 100




In a tight economy; it’s right to in-
sist on fertilizer that lasts longer
and works harder That’s why
Nitroform® slow-release nitrogen

Use Nitroform and give your
members a golf course with
lasting beauty. Use Nitroform and
keep you and your crew looking

1s right on the money for your good between applications.
turf budget. You and your club members
The 38% nitrogenisreleased work hard for your money.
slowly and steadily tostretch time Let Nitroform work hard and
between applications. Nonleach- long for you. Order it today:
ing, it stays to feed. Non- Ty Choose Blue Chip®
burning, Nitroform _® i U ) LD for spreading,
- 4 )

canbe applied 4 \“

or Powder

with ease by 4 '. { ‘ _ Blue™ for

any member ’ o N\ Gf'(' @ ey // R y liquid ap-

of the Crew./ i ?@\ i‘ Bt A %% plication.
Jo .,;. ;

'

X

WHEH MONEY'S 'I'IGI'I'I'
| NITROFORM IS RIGHT.

HERCULES INCORPORATED

Agricultural Cherpicals, Wilmington, Delaware 19899 Phone (302) 575-5000

®Registered Trademark of Hercules Incorporated, ™ Trademark of Hercules Incorporated.

STH79-1

Circle 109 on free information card
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HELP WANTED from page 98

Weed Control Manager. Small rapidly
growing company needs manager to run
this division of our company. Must have
sales experience, minimum five years ex-
perience in weed control, and willingness
to be cross-trained for work in other divi-
sions. Company car or truck, salary plus
commission, health insurance, please
send resume and salary requirements to
Industrial Weed Control Co., 4811 Car-
negie Avenue, Cleveland, Ohio 44103.

BUSINESS |
OPPORTUNITIES

WANT TO BUY OR SELL a golf course?
Exclusively golf course transactions and
appraisals. McKay Golf & Country Club
Properties, 15553 N. East St., Lansing,
Michigan 48906. Phone 517 484-7726.

LEARN LANDSCAPING and the
Growing of Plants at home. Start a
satisfying business or hobby. Free
booklet. Lifetime Career Schools, Dept.
A-603, 2251 Barry Avenue, Los Angeles,
Ca. 90064.

CLASSIFIEDS

LANDSCAPE CONTRACTING FIRM
FOR SALE. Well established. Profitable.
Good expansion opportunities. Will train.
Long Island, New k'()rk. Box 219, Weeds
Trees and Turf, Box 6951, Cleveland,
Ohio 44101,

s FOR SALE

NURSERY — LANDSCAPE CON-
TRACTING — lawn sprinkler installation
business. Huntington, L.I., N.Y., large
beautiful house, lathe house, 1% acres,
established 1945, selling due to retire-
ment, excellent location and reputation, 2
trucks, miscellaneous, tools and equip-
ment rototiller, Pied Piper pipe puller,
sprayer, etc. Main highway. Phone 516
692-5084. Box 181, Weeds Trees & Turf,
Box 6951, Cleveland, Ohio 44101.

16" ASPLUNDH JEX chipper; 12"
/\S))lun(lh chipper; 1975 Ford 2000 tractor
w/3 pt. hitch; 1976 Ford 3550 w/loader.
716 297-6831.

FOR SALE: Gull pulverizer, model
20A200, 6 ft. wide, $450. 406 228-2625.

N

MANAGER
WHOLESALE
DISTRIBUTORSHIP

We are an established distributorship repre-
senting the leading manufacturer of turf,
residential, and agricultural irrigation equip-

ment in Phoenix.

Our positions call for management experience
in building trades, pltmbing, hardware, or turf
related business, plus a familiarity with
budgeting and projections, warehousing,
purchasing, inventory control, etc. Strong
customer and sales orientation also important
in the direct, inside and outside sales efforts.
Knowledge of irrigation, pipe fittings, and

related items helpful.

This is an excellent opportunity for a self
sufficient manager with good human skills
and the potential for further career growth.

Please send resume with salary history to:

Box 221

% Weeds, Trees, & Turf
Box 6951, Cleveland, Ohio 44101

Equal Opportunity Employer M/F
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HiLine Landscaping, 14 Heather Place,

Glasgow, MT 59230.

WIRE STAPLES, 11 guage, 1000 per box,
send $21.00 per box, F.O.B., Annapolis,
Maryland. Wm. H. Foster Landscaping
Company, 10 N. Taylor Ave., Annapolis,
Maryland 21401.

WAYNE THREE WHEEL streetsweeper
model 1-980, four speed two range
transmission, six cylinder Chrysler in-
dustrial engine, three yard capacity, ask-
ing $3,000.00, call TRCT 609 443-1113.

JACOBSEN F20 tractor with blitzer
mowers, 3 years old, excellent condition.
Gem Sod Farms Ltd., R.R. 6, Edmonton,
Canada T5B 4K3, 403 973-3311.

WANTED TO BUY

LAWNMAKER 67, tractor mounted lawn
seeder or equivilent. Send description of
condition and price wanted. Write R.
Ross & Sons, P.O. Box 47, Shady, New
York 12479. 914 679-7641.

LINDIG OR ROYER soil shredders. 50
yards an hour or larger. Art Lewis, Taylor
Rental, 355 5th Street, S.W., Winter
Haven, Florida 33880. 813 299-2106.

WANTED TO BUY: Aerial baskets, 50 {1
minimum, used chippers, 12 in., used
Bombardier equipment. Contact Glenn
Bennettat O. T. Corp. 313 727-7558.

NEW OR USED DRAWBAR TYPE 5 or 6
foot Brillion seeder. P.O. Box 134,
Gaylord, Mich. 49735. Lappan's
Landscaping, 517 732-3274.

TREE SEEDLING PLANTER for 3 point
tractor hitch. Al Luciano 406 889-3742, R1,
Eureka, Mt. 59917.

WANTED: Ryan riding sod cutter. 312
349-3470.

EQUIPMENT FOR SALE

NEW PRINCETON TOW boy sod har-
vester, $9,900.00. Jerr.\‘ Bellini, 302 478-
2660. Wilmington, DE.

ASPLUNDH CHIPPER 16 inch V-8
$3500.00. Vermeer stump machine model
2465, $4000.00. Joe Little, 918 743-8434,

MISCELLANEOUS

START YOUR LANDSCAPING CAREER
NOW! Write: School of Landscape Design
& Sales, Lake City Community College,
Lake City, Fla. 32055. Fully accredited
and V.A. approved.

REAL ESTATE

FOR RENT approximately 70 acres of
river bottom [lam(l zoned for sod farm.
Contact David E. Tardif, 41 Centre Street,
Concord, New Hampshire. 603 225-6628.
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istributed by:
(HITNEY-DICKINSON SEEDS INC.

STILL THE LEADER

, There are many fine leafed perenmal ryegrass varieties but only one
ertified Manha , . St|||aleader because
hosewho work W|th grassona professmnal basis know -
Ftrue to variety.
Each lot of . nis tested for %eedlmq fluorescence. If itis
bver two percent, it cannot be rtified as . Fluorescence
bdlca es contamination by annual ryegrass or other unwanted vanetles So
[mth all the new fine leafed ryegrasses on the market . atta
still the leader. What's more, we believe the hlgh quality standards of

sanhattan will keep it “the leader”.
; | RMATI MANHATTAN RYEGRASS
OR MORE INFO ATION GROWERS ASSOCIATION

tle 145 on free information card F‘ '[’F TAL N.E
>ALEM, OREGON 97303

TURF TYPE

PERENNIAL
RYEGRASS

* Wear Tolerance . ..

Tests at Michigan State University
using both a wheel and sled, ratec
Manhattan best for wear tolerance ove
the other fine leafed perennial rye
grasses tested.

Cold Tolerance . ..
Michigan State cold tolerance test:
ranked Manhattan as one of the mos
cold tolerant of all the new turf typ:
perennial ryegrasses tested.

Cutability . . .

Cutability tests at the University o
California, Davis, placed Manhatta:
number one in cutability of the popula
varieties of fine leafed perennial rye
grasses tested.
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EVENTS

1979 Arizona Turfgrass Conference. Tuc-
son, Ariz., May 9-10. Contact: Prof.
William Kneebone, The University of
Arizona, College of Agriculture, Depart-
ment of Plant Sciences, Tucson, AR 85721.

A Symposium on Turfgrass Diseases,
Ohio State University, OARDC, &
Chemlawn Cong.. University Holida

Inn, Columbus, Ohio, May 15-17. Write: K
Symposium of Turfgrass Diseases 1979,
2865 E. Orange Rd., Galena, OH 43021, or
vhone: Dr. P. O. Larsen, 614/422-6987, or

r. B. G. Joyner, 614/885-9588.

Western Chapter, International Society
of Arboriculture, Rochelle's, Long Beach,
Calif., May 17-18. Contact: E. C. Bundy,
phone: 217/328-2032,

Texas A&M University Turfgrass
Research Field Day, TAMU Turfgrass
Field Lab, Agronomy Road, TAMU
Campus, Colleée Station, Tex., May 24.
Contact: Dr. Richard Duble or James
Beard, Department of Soil and Crop
Sciences, Texas A&M University, College
Station, TX 77843.

Quebec Chapter, International Society of
Arboriculture, Laval University, Quebec
City, Quebec, Canada, May 25-28. Con-
tact: E. C. Bundy, phone: 217/328-2032.

The Fertilizer Insititute Marketing Con-
ference, The Greenbriar, White Sulphur
Springs, W. Va., June 10-13. Contact:
Doug Culkin, TFI, 1015 18th St., N.-W.,
Washington, DC 20036, 202/466-2700.

Texas Chapter, International Society of
Arboriculture, La Mansion Motel, San
Antonio, Tex., June 15-17. Contact: E. C.
Bundy, phone: 217/328-2032.

1979 Rutgers Research Field Day, Adel-
phia Research Center, Adelphia, N.J.,
June 20. Contact: Ralph Engel, phone:
201/932-9427.

American Seed Trade Association, An-
nual Conference, Hyatt Regency Hotel,
Washington, D.C., June 24-28. Contact:
\ssociation, Executive Building, Suite
164, 1030 15th St.,, N.W., Washington, DC
0005.

i lichigan Turfgrass Field Day, Crops
B rn, Michigan State University, East
L. ing, July 10. Contact: [)r.{uhn E. Kauf-
m 1n, 322 Agriculture Hall, MSU, East
Lasing, MI 48824.

Penn Allied Nursery Trade Show,
Hershey Convention Center, July 24-26.
Contact: S. Howard Davis, 169 W. High
St., Carlisle, PA 17013, 717/243-1786.

Massachusetts Turf Field Day, South
Deerfield Turf Plots, July 25. Contact: Dr.
Joseph Troll, Stockbridge Hall, Univer-
sity of Massachusetts, Amherst, MA
01003, 413/545-2353.

American Sod Producers Association,
Summer Convention and Field Days,
Hilton Inn East, Columbus, Ohio, July 18-
20. Contact: Bob Garey, ASPA, Associa-
tion Building, 9th and Minnesota,
Hastings, NE 68901, 402/463-5691.
The current issue of WEEDS TREES & TURF carries
ing dates beginning with the g month. To
insure that your event is included, forward it, 90
m in advance, to: WEEDS TREES & TURF Events,
Detroit Ave., Cleveland, OH 44102.
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- WE’RE STEPPING UP OUR RPM!

Grass seed production and marketing is a complicated and competitive business these
days. We must continually increase our “RPM s” to keep ahead of the game. At TURF-
SEED, INC., we have three departments: Research, Production and Marketing (RPM). We
are constantly researching new varieties that show superior characteristics in the turf
categories. We test these new varieties for performance. If they show improved perfor-
mance, we place them in production. We know how to grow high quality grass seed, and
when you have outstanding research and production . . . the marketing of top quality turf
seed is a most satisfying step in our RPM. Call us if you want to REV-up your turf program.

Certified Oregon-Grown Grass Seed from Turf-Seed.
These brands and varieties are immediately available.

A

TURF-SEED, INC.
Box 250

HUBBARD, OR 97032
503/981-9571
TWX 510-590-0957

Circle 168 on free information card



Arnold Palmer has confidence...
in his game and in Lofts seed. |

.

e Baron Kentucky Bluegrass
¢ Yorktown Perennial Ryegrass
¢ Jamestown Chewings Fescue

Everyone recognizes Arnold Palmer for his golfing ability.
However, few know Arnie as a golf course turf specialist. But
he is. As a perfectionist he personally makes sure each of his
privately-owned courses has a well-designed turf program. ..
a program that includes Lofts. ‘

We at Lofts Pedigreed Seed are proud that on Arnold Palmer’s
Bay Hill Club and Lodge in Orlando, Florida, he uses Lofts J
Yorktown Perennial Ryegrass and Lofts Jamestown Fescue.
Jim Ellison, Golf Superintendent at Bay Hill, claims, *There’s
nothing better for our overseeding program, particularly
when you consider this turf has to stand up to the abuse of
300 rounds of golf daily.”
At Arnold Palmer’s Latrobe golf club in Pennsylvania, he uses
another winner in its field. . .Lofts Baron Kentucky Bluegrass.
You may consider Arnold Palmer’s swing as the ultimate to
strive for. Take his lead, too, when you choose grass seed. If an
expert like Arnold Palmer uses Lofts Yorktown, Jamestown
and Baron, maybe you should too:.

Lofts Circle 141 on free information card
Pedigreed Seed, Inc.

Bound Brook, N.J. 08805/(201) 356-8700

Lofts/New England Great Western Seed Co, Lofts Kellogg Seed Co.
Arlington, Mass. 02174  Albany, Ore, 97321 Milwaukee, Wis. 53201
617-648-7550 503-926-2636 414-276-0373
Lofts/New York Lofts /Maryland
Cambridge, N.Y. 12816 Landover, Md, 20785
518-677-8808 301-322-8111

Arnold Palmer discusses his overseeding program
s at Bay Hill with Peter Loft.
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Hill Club and Lodge will host
lorida Citrus Golf Classic.



