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How to unlock
your growth |
potential (]

Do you have at least 3,000 customers?
Are you and your staff overwhelmed with paperwork?

Wish you had time to manage and plan for growth —
instead of constantly “putting out fires”?

Then it's time for you to think computer! Business growth is out there waiting — but to
unlock this potential, you need a computer and softwear developed especially for your
needs.

Or perhaps you're already computerized with a “canned" system but what your com-
pany needs is “specialized” programs. Either way, based on our own experience, we at
Mobile Automation can provide a customized total system for you.

What Is Mobile Automation’s Customized Total System?
Accounting: Accounts Receivable, Accounts Payable, Payroll, General Ledger

Management Reports: Production, Cost and Revenue, Sales and Marketing, Com-
missions, Special Customer Service

Management Control Programs: Invoice Printing, Reminders and Overdue Notices,
Customer Status Reports, Treatment Scheduling and Analysis, Selective Mailing
Lists including Labels

You don’t need specialized knowledge. Your present personnel can use our softwear
programs, which are compatible with most computers. (Sperry Univac BC7-700 and Sperry
Univac BC7-800, IBM-32, and IBM-34)

Mobile Automation's expertise comes from on-the-job development of a total system
for Keystone Lawn Spray, Inc. that has enabled this Pennsylvania-based corporation to
grow to the second largest chemical lawn care company in the tri-state area of Penn-
sylvania, New Jersey and Delaware with unlimited future growth potential.

Their growing pains were the same as yours. Mobile Automation’s solutions to these
problems will work for your business too.

Please call or write Tony Ciarlone for more information:

1051 RADNOR ROAD, WAYNE, PENNSYLVANIA 19087 (215) 687-6007

mpbile suipmsion

Circle No. 1 on Reader Reply Card
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Editorial

‘It was the best of times, it was the
worst of times ...”
Charles Dickens
A Tale of Two Cities
1859

ith apologies to Mr. Dick-

ens, | might describe the

conditions of our industry
something like this: it is the best of
times, it threatens to be the worst of
times.

On one hand we see the continued
growth and maturity of many chemical
lawn care companies. There are constant
refinements of techniques and equip-
ment. New materials which promise to
solve many of the old problems are
introduced regularly.  Educational
programs and professional associations
have raised standards and contributed to
a widespread ‘“professional” attitude
toward this business. And, most im-
portantly, the American homeowner con-
tinues to perceive the value of our
existence.

However, there is the other hand
to reckon with. The opposing forces of
inflation and recession put a tremendous
strain on the economy. The costs of
money, chemicals, labor, and fuel climb
at an unbelievable rate. The disappear-
ance of chemicals such as Silvex reduces
our effectiveness. Governmental regu-
lations, such as the bill now under con-
sideration in Ohio, complicate and frus-
trate. Chemical companies talk about
the fast approaching day when they
won'’t be able to afford to develop new
pesticides for our market. Construction
of new homes has slowed to a crawl.
And finally, lawn care people have be-
gun to question whether our increased
costs can be passed along indefinitely
to a consumer who, pressed from all
sides, may have to make some diffi-
cult choices. Interesting, but nervous,
times indeed.

S_ teve Brown
Editor

Many lawn care businessmen are ex-
pressing concern about what the next
few years will bring. Should they ex-
pand? Buy new equipment? Diversify?
What chemicals should they use? Must
economics outweigh agronomics? The
list of questions is long and serious.

And so we introduce ALA at this
time in an attempt to make a small
contribution toward finding some an-
swers. As someone who has been in the
chemical lawn care business for more
than a decade told me recently, “We not
only have to work harder, we've got to
work smarter.”

It will be our purpose to present in-
formation that will help you ‘“work
smarter” in the coming years. If you have
ideas about articles you would like to see
in ALA drop us a line. We’ll see that
the article gets written.

And one more thing .... remember
that ALA subscribers use our classified
section for free.

In this issue of ALA you will find in-
formation about an electrostatic spraying
system. This device, which is the brain-
child of a University of Georgia professor,
could someday save lawn care businesses
a significant amount of money. The prob-
lem is that the FMC Corporation, who is
marketing electrostatic sprayers, is not
planning to produce that equipment for
our industry. At this time they don’t
think we would buy enough to make it
worth their while. We disagree with
FMC’s assessment of the situation and, as
a result, have decided to ask for your o-
pinion. If, after reading the article, you
think that the electrostatic system sounds
like something you'd be interested in, let
us know. We will carry the message to
FMC and, maybe, they will change their
minds.
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Lawn Care Businessmen
discuss Computers ., e wow:

ome ideas die hard. A perfect | } } '

example is the notion that com- ‘ ' 2771

puters are terribly expensive, to- % | / ;
tally incomprehensible, and thoroughly [ - Nl
impractical for all but a handful of high-
powered scientists and businessmen.
The facts are that truly sophisticated
computers have become quite afford-
able in the past few years and many
lawn care professionals are finding them
to be useful, even essential, tools of the
trade.

ALA talked with four of these busi-
nessmen to find out just how a com-
puter can be used in the lawn care
industry. The experiences and insights
these men have shared with us should
be very useful to anyone contem-
plating computerization in the near
future.

Jim Kelly is the General Manager = e
DEORRRRE

4 1!

of Keystone Lawn Spray, Inc., a Wayne, ‘:‘:1:
Pennsylvania based company which has SR
used a computer since 1977. Keystone p——
had 3100 customers when they pur-
chased their Sperry Univac BC 8. They
have since increased their customer Burrough'’s Model L9000 Computer in use at Atwood Lawn Spray.
count to 11,000.
Regarding that growth, Kelly says,
“It was due to an aggressive marketing
program but the computer helped a
great deal in directing that program.
Our computer was a very valuable
vehicle for getting there.”
Bob Brown owns Michigan Lawn
Spray Service, a Sterling Heights
company which had just over 900
active customers in the spring of 1979
when Brown decided to buy a Radio
Shack computer. This TRS80 com-
puter, made by the Tandy Company,
has helped add about 700 customers in
the past year.
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When we asked if this growth was
due to a new marketing strategy, Brown
replied, “Well, there are probably a lot
of things involved. One is that the
computer made handling larger numbers
of accounts easier. And it helped us
justify adding customers. | had intend-
ed to be a little more aggressive last
year at any rate. The computer made
things so easy that we thought nothing
of increasing 80 to 100%. And we are
considering doing it again this year. We
have the capacity to do it, and it doesn’t
create a real hardship.”

Tom Brune is the owner of Atwood
Lawn Spray, also of Sterling Heights,
Michigan. Brune purchased a Burroughs
L-6000 mini-computer in 1975 when he
had approximately 1000 customers.
Last spring he traded up to a Burroughs
L-9000 model. Is there any connection
between the use of a computer and the
growth of his business?

“I think there is. I've always felt
that there is a very definite correlation
between business practices and the
size of a person’s business. | believe
there are businessmen around who
artificially limit the size of their
company by limiting their ability to
process paper,” says Brune.

Radio Shack’s Model TRS80
Computer eases task of hand-
ling large numbers of accounts
at Bob Brown’s Michigan
Lawn Spray Service.,

Allen Dall, of Lawnco, Inc., bought
an IBM 5110 in March, 1979. Lawnco,
which operates in the Cleveland, Ohio
area, had about 5000 customers at that
time. Dall feels that when a lawn care
company is servicing 2000 customers
from a single location, it is time to
computerize.

“There is just so much to be gained
in speed and accuracy, not to mention
the office space that is saved,” says Dall.

(Continued next page)
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"You've got to keep
the computer
occupied”

For many people the accounts
receivable and routing functions will be
the computer’s most important duties.
As Allen Dall says, “You've got to keep
the computer occupied with your most
important tasks, and keeping track of
your money is the most important of
those tasks.”

Tom Brune's experience in the area
of accounts receivable shows what the
computer, coupled with some real
determination, can do.

Brune says, ‘“ My thoughts about
a computer began to formulate about
1973 or '74 when we were having a
difficult time keeping track of accounts
receivable. This was our biggest hassle.
When we sprayed a job, we wanted to
be paid before we sprayed again.
However, we were having a difficult
time keeping track of who had paid
and who had not because we had two
different sets of records. One was the
driver’s route book and the other was
in a master file in the office, and they
never seem to be synchronized. It was
too time-consuming to make entries in
both books and, consequently, we were
doing a lot of spraying where people
owed us money. So, this was one of the
big reasons behind our desire to find a
system that could consolidate the in-
formation and would also have control
over additional applications.”

Srmr—m

"We have an
excellent handle on
accounts receivable
now.”

Brune knows his system works. “I
can give you an example that comes to
mind, because | know the amounts, we
did $73,000 worth of work last April
and we lost $23.00. That’s one lawn.
| feel that we have an excellent handle
on accounts receivable now. The bot-
tom line on all of this is that we will
lose, as uncollectable monies less than
one tenth of one percent of our gross
this year. | feel this is due to our
attitude about receivables and that we
have put in the instruments to keep
track of them,” says Brune.

And what was Brune able to do
with his Burroughs mini-computer?

“Let’s take a hypothetical route.
If we wanted to know how many people
in that route owed us money, the
machine would print a list of all names,
how much they owed, and for what
length of time, with sub-totals for 30
days, 60 days, 90 days, and then a grand
total of all monies outstanding in that
route. Usually about 15 days after we
do a route, we have the machine scan
the route and, as it scans, it will give us
a print-out. It will also print overdue
notices.”

“This is a four-part overdue notice
which is part of a system we devised.
All we have to do is tear off the top
notice. which is a very gentle reminder,
put it in a window envelope, and mail
it off to the customer. The next notice
is a bit stronger than the first. Eventu-
ally, the fourth or bottom copy goes
to the collection agency or small claims
court or whatever route we decide to
take.”

While keeping track of receivables
is also of great importance to Lawnco’s
Dall, he actually bought the IBM 5110 «
for routing purposes.

Lawncos computer
determines how many
customers are done
at any time

Dall explains, ‘“ By routing, | don’t
mean looking at the whole town and
figuring out the best way to go. That
would require a computer with a much
larger memory. Our routes are pre-
determined by area but, within that
area, the computer can give you a route
by the square footage, by the number of
customers, or by the total production.
The computer prints the invoices and
it won’t give you anyone who hasn’t
paid or who had their last application
less than five weeks ago.”

In addition, Lawnco’s computer is
used to determine how many customers
have been done and how many are left
to do at any one time. By having an
accurate picture of the total square
footage left to do, Dall can easily moni-
tor the use of chemicals and know when
to place an order with his chemical
vendors.

Jim Kelly, at Keystone, says that
while receivables get a lot of attention
from their Sperry Univac BC 8, the
computer serves a variety of purposes,
one of which is an analysis of the
marketing program.
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“We can monitor the number and
the source of leads, and determine how
many leads and sales each piece of adv-
ertising generates. This gives us an
excellent idea of what advertising
works well in which areas,” says Kelly.

"We can monitor
sales leads, inventory,
service calls,
cancellations...”

R e

Another interesting use of Key-
stone’s computer is the evaluation of
technicians. Kelly explains, “We can
look at the production done, the
amount of product used, the com-
plaints, the cancels, the service calls,
everything. When we have all of this
information, someone who knew no-
thing about this business could look at
it and tell you who is doing the job and
who isn’t.”

The use of a computer for routing
interests Kelly, but he has some reser-
vations about it. One of the problems
lies in the definition of the term.

Kelly explains, ‘“Real routing,
where the computer determines the
most efficient means of going from
place to place is a very difficult area.
No one really has a handle on it yet.”

Kelly shares Allen Dall’s opinion
that a computer with a very large ca-
pacity would be necessary to do a com-
plete job of routing his company’s
trucks.

“It would take a computer with a
tremendous memory and, of course,
that’s where computers get really ex-
pensive,” says Kelly.

Does he use the computer to do
payroll? “Well, we do and we don’t.
We have a payroll program that |
designed myself that will give us all the
data necessary to write a paycheck. The
checks then, are manually written.
They could be written on the printer
but we don’t have a high enough volume
to justify the time it would take just to
put the check paper on the printer,”
he explains.

Brown is particularly enthused
about his computer programs which
provide the customer with information.
“We have a program that will send out
letters when we get requests for quotes,
something we didn’t do in the past
because it was too time-consuming.
We might get half a dozen requests for
quotes a day, and all we have to do is
key in the name, address, city, and the
square feet of the lawn of the person
who inquired. The computer will then
print out a letter, similar to a form
letter. However, it is personalized to
that individual and gives a recom-
mended program for that lawn, and the
cost of each item. It itemizes every-
thing, and that’s helped us a lot in
making sales,” Brown says.

He goes on, “When we do make
the sale, the computer sends out an-
other letter thanking the customer for
his order, and it outlines the program
we have set up for that customer. This
gives customers the opportunity to
change anything if it’s not what they
want, and it gives them something to
hold onto until we get there, which
might be a week or ten days, depending
on our backlog. It used to be that we
took an order over the phone, thanked
them on the phone, and they never
heard from us until the truck got there.
So, this letter adds a lot more profes-
sionalism to the business, and it’s very
easy to do.”

At Michigan Lawn Spray, Bob
Brown has his own ideas about how a
computer should be used. Brown says,
“We're using it for storing all our cus-
tomer information — name, address,
type of service, costs; for sending out
our spring mailing to customers, and for
doing the invoices and re-billing, plus
several other programs we have. We
have a program, for instance, where we
can add up all of our accounts to see
how large we are and compare it to
where we were, say, a month or a year
ago.”

The computer sends
out a quote and later

a thank-you letter.

SOFTWARE DECISIONS CRITICAL
While finding the right computer at
the right price is crucial, it is equally
important to obtain the appropriate
programs. These programs, which are
really a set of directions that enable
the computer to perform desired oper-
ations, are often referred to as “‘soft-
ware’”. Without software designed
for the specific needs of a chemical
lawn care company, the most sophis-
ticated computer system will be of little
value. Anyone who is looking into the
possibility of purchasing a computer
should put at least as much time and
effort into determining just what soft-
ware he needs, and where he can get it.
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Today, the lawn care businessman
seems to have two options when it
comes to software. The first is to hire
a professional programmer to write the
various programs that are needed. This
approach has the advantage of flexi-
bility, as the programmer can obviously
tailor the software to fit the individual
situations. The disadvantage lies in the
fact that a programmer’s time is expen-
sive, and getting a program to run
exactly the way you want it may take
many more hours than you anticipate.
On this point, Allen Dall says, “It is
extremely important to find a pro-
grammer who has worked on lawn care
programs before. You will save your-
self a lot of aggravation if you get some-
one who knows exactly what a lawn
care business’ needs are.”

Much time should be
spent determining
software needs.

Jim Kelly agrees, and continues,
“While the basic ideas aren’t so dif-
ficult, getting the programs exactly
the way you want them takes time.
Many, many hours of refinement went
into our present software.”

Bob Brown believes that it is woth-
while to spend time learning to write
basic programs yourself. “I studied
some books and learned how to do
programming myself. However, some of
my programs were done by a profes-
sional that | hire as | need him. Keep
in mind that programming is very
expensive. Computers have come down
in cost but programming hasn’t. And, if
you have custom programming done,
it can be two or three times the initial
cost of the computer”, says Brown.

The owner of a new computer has
a second option. He can purchase or
lease a software package especially
designed for the lawn care industry.
Two such packages have been developed
out of the programming work done for
Keystone and Lawnco.

As Allen Dall explains, “When we
got the 5110, we went to Mini Systems
Group, Inc. in Cleveland, and told them
what we wanted to do with our com-
puter. Mini Systems has since devel-
oped a modular system which will do
all of those things.”

Jim Kelly, of Keystone, describes
a similar situation. ‘“We went to Mobile
Automation in Wayne, Pennsylvania to
have our programs written. It is out of
their experience with us that they have
developed their software package.”

And what functions can the pack-
aged softwaare perform? According to
Art Tuscany, of Mini Systems, ‘“We have
a module that can process estimates.
It maintains a file, schedules follow-ups,
and transfers ‘go-aheads’ automatically
to the customer file. Another module
can build and/or change a basic data
file, determine a logical sequence for
customer service, and print invoices
at the time service is scheduled. A
third module can automatically post
and print invoices and aging reports,
and then print past due reminders.
Finally, a module is available which will
do customer analysis, route analysis,
annual invoice analysis, and print cus-
tomer labels and spring remider labels.”

Tony Ciarlone, a representative of
Mobile Automation, says, “‘Our custom-
ized total system can provide the entire
range of computer function, including
accounts receivable, accounts payable,
payroll, general ledger, production,
costs and revenue reports, sales and
marketing reports, commissions, and
special service reports. Our manage-
ment control programs print invoices,

reminders, and over-due notices as well
as customer status reports, treatment
schedules and analysis, and selective
mailing lists with labels.”

In the next issue of ALA, our four
lawn care businessmen will discuss the
cost of computerization, how you can
know if your company needs a com-
puter, and what you should consider as
you make your selection.,

New Fertilizer
Combination

The Andersons Lawn Fertilizer Div-
ision of Maumee, Ohio has announced
the development and E.P.A. clearance
for sale this spring for one of the newest
combination lawn care products on the
market:

Turf Care 20-4-10 with .92% Balan
& .46% Dursban
40Ib. bag treats 8,000 sq. ft.

A free flowing granular fertilizer
with slow nitrogen, iron and sulfur, plus
crabgrass control and insect control.
This 3-way product gives a complete
feeding, controls crabgrass and prevents
grubs from laying eggs, thereby preven-
ting another grub generation. Manu-
factured by The Andersons, Lawn Ferti-
lizer Division, P.O. Box 119, Maumee,
Ohio 43537.
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Calendar of events: Humor:

' April 14-15
34th Annual Southeastern Turfgrass

Conference. University of Georgia
College of Agriculture, Experiment
Stations; Tifton, GA. Contact: Dr.
Glenn W. Burton; Dept. of Agrono-
my, University of Georgia, College of
Agriculture; Tifton, GA 31794.

QEAUTIFUL GRASS
YILLS FLEAS
PROMOTES WORM.
GROWTH

September 16-19
National Lawn & Garden Distribu-
tors’ Annual Convention. Century , ;
Plaza Hotel; Los Angeles, CA. Con- ' el
tact: Nancy S. Irving, Executive Di- ‘ . : 1
rector, NLGDA; 1900 Arch St.; Phil- ‘ Il
adelphia, PA 19103.

October 14-15
Symposium of Turfgrass Insects. Hol-
iday Inn; Columbus, OH. Contact: ﬁ%% "
Dr. B. G. Joyner, Plant Diagnostic
Labs, Chemlawn Corp.; 6969 Worth-
ington-Galena Rd., Suite L; Worth-
ington, OH 43085.

We've learned it pays to keep
everybody happy!
November 12-14

First Professional Lawn Care Asso-
ciation of America Convention,

“Lawn Care Business Management in

the 1980’s.” Commonwealth Con- !

vention Center; Louisville, KY. Con- :

tact: Glenn Bostrom, PLCAA; Suite

1717, 435 N. Michigan Ave.;

IL 60611. \
q

December 1-4
National Fertilizer Solutions Asso-
ciation 26th Annual Convention and
Chemical/Equipment Exhibition. Los
Vegas, Nevada. Contact: Jerry Eisele,
NFSA; 8823 N. Industrial Rd.; Peor-
ia, IL61615.

December 9-11
Ohio Turfgrass Conference. Dayton
Convention & Exposition Center;
Dayton, OH. Contact: Dr. John
Street; 1827 Neil Ave.; Columbus,
OH 43210.




A Study of Nutrients
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Importance of Potassium in
Turfgrass Management

by Nick E. Christians

Nick E. Christians grew up on a
farm near Kanawha, lowa, and graduat-
ed from Kanawha High School in 1967.
He spent 2 years at Dordt College in
Sioux Center, lowa and then trans-
ferred to Colorado State University in
Fort Collins, Colorado. Nick received a
B.S. degree from the CSU school of
forestry in 1972. After graduation he
was employed as an assistant golf course
superintendent at Flatirons Country
Club in Boulder, Colorado for 1 year,
and then as a golf course superintendent
near Pueblo, Colorado for 2 years.

Nick resumed his education in 1975
at Ohijo State University, where he
majored in agronomy with a speciali-
zation in turfgrass management. He
received a M.S. Degree in 1977 and
completed a Ph.D. degree in 1979.
Both of these degrees were obtained at
Ohio State.

ability of fertilizer materials are

becoming serious problems in the
turfgrass industries. The use of proper
amounts and ratios of nutrients is no
longer just good management, but is a
necessity. This is particularly true in the
lawn care industry where the efficient
use of fertilizers can mean the differ-
ence between profit and loss.

The fertilizer materials used in the
greatest quantity on turfgrasses are ni-
trogen (N), phosphorus (P), and po-
tassium (K). Micronutrients, usually
iron (Fe) or zinc (Zn), are used to some
degree, but basically it is N, P, and K
which become limiting to turfgrass
growth and which are usually included
in lawn fertilizer recommendations.

These three elements are often re-
ferred to as macronutrients because
they are required in relatively large
quantities by the plant. Of the three,
N is required in the greatest quantity
by the grasses, followed in order by K
and P. The reason for the important
status of nitrogen lies in the chemistry
of the plant. Nitrogen is an important
constituent of many of the organic mol-
ecules, including chlorophyll. Deficien-
cies of this element readily show up as
‘chlorosis’, or yellowing, of the tissue
and by a decrease in the rate of growth.
Severe nitrogen deficiencies will event-
ually have an effect on every attribute
and function of the plant.

I ncreased cost and decreased avail-

Phosphorus is likewise a constituent
of a number of organic molecules. One
of its most important functions is its
involvement in the transfer of energy
within cells. Phosphorus has been linked
to the formation of reproductive pri-
mordia, seed formation, the growth of
roots, and the strengthening of stems in
the grasses (7). The importance of this
element at the time of establishment is
also well known in the turfgrass in-
dustry. Foliar symptoms of Kentucky
bluegrass deficient in phosphorus have
been described in the literature (3) but
they are rarely seen under field con-
ditions. These symptoms include very
very dark green foliage in the early
stages, followed by an intense tan
coloration of the leaves in later stages.
Rapid response of the type which nor-
mally follows the application of N to
grasses generally do not occur following
fertilization with phosphorus materials.
Only on soils with extremely low levels
of available P, would any visible re-
sponse of Kentucky bluegrass to appli-
cations of P fertilizer be expected.

Potassium, unlike N and P, is not a
constituent of any organic molecules in
the plant. Yet, most plants use relative-
ly large quantities of this element. The
grasses in particular are heavy users of
K (6). Potassium has been linked to a
number of biochemical processes within
plants; however, the mechanisms in-
volved in these processes are still some-
what of a mystery to plant scientists.
Among the functions known to be af-
fected by K are (a) carbohydrate metab-
olism, (b) synthesis of proteins, (c) en-
zyme activation, (d) promotion of
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meristematic growth, and (e) adjust-
ment of stomatal movement (7). It is
known that K deficient turfgrasses have
a difficult time translocating carbo-
hydrates from leaves to roots, and that
they are less drought resistant and more
susceptable to disease (5). Potassium has
also been linked to rooting, to toler-
ance of temperature extremes, and to
wear tolerance of the turfgrasses (1).

Deficiencies of potassium do not al-
ways cause visible symptoms. Pot-
assium deficient plants may undergo
a phenomenon known as ‘hidden
hunger’. Grain crops which exemplify
hidden hunger show no other symptoms
than a decrease in yield. W.L. Nelson of
the potash institute (5) states that
foliar symptoms of potassium deficient
turfgrasses are difficult to discern, es-
pecially on the mown turf of golf course
greens, and that these plants may ex-
hibit hidden hunger.

Foliar deficiency symptoms have
have been observed on both bent-
grasses grown on potassium deficient
nutrient solutions in the laboratory
(3). The symptoms described include (a)
soft drooping leaves, (b) a tendency to-
ward excessive tillering, (c) moderate
chlorosis of interveinal areas, and (d)
rolled and withered leaf tips.

Nitrogen is unquestionably the most
important element for the fertilization
of turfgrasses. This is the nutrient most
likely to be limiting to growth, and
grasses will usually show very rapid
visual responses to its application. In

recent years, however, an increasing
amount of attention has been given to

K and its importance to the mainte-
nance of quality turfgrass areas. The
balance between N and K seems to be of
particular importance to the grasses. In
1969, Monroe, Coorts and Shogley (4)
published an excellent paper which
demonstrated the importance of this
balance. Their work was performed
using Kentucky bluegrass grown under
carefully controlled conditions in the
green house. The grasses were grown on
pure, silica sand to remove the variabil-
ity found in soil. Their results indicate
that K plays a very important role in
the maintenance of Kentucky bluegrass.
At moderate levels of N, best growth
and development was observed at high
levels of K. They also demonstrated that
the response to increasing levels of K de-
pended on the level of N. In other
words, N and K ‘interact’ in their com-
bined effects on Kentucky bluegrass.

The balance between
N and K seems to be
of particular import-
ance to the grasses.

Whenever the response to an experi-
mental treatment varies with the levels
of another treatment, the two are said

9
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of another treatment, the two are said
to interact. Few things in nature are
truely independent and interactions are
commonly observed in experimental
work.

Nand K ‘interact’ in
their combined effects

There are other references in the
scientific literature which indicate that
nutrient elements interact in their ef-
fects on the grasses. For instance, it
is known that the increase of N in the
blades of Kentucky bluegrass in re-
sponse to increasing levels of N fertili-
zation is dependent upon the level of
K fertilization (8). Basically, though,
our understanding of these interactions
is very limited. We know that they
exist, but the key to understanding
them and then to using that under-
standing in a practical way is yet to be
found.

There have been two factors which
have prevented extensive study of these
relationships among nutrient elements.
The first is the large number of experi-
mental units (the objects being studied)
required in investigations of this type.
The second is the tremendous number
of mathematical calculations which are
required to thoroughly study the inter-
actions.
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The first problem was partially over-
come in the 1950’s by a group of stat-
isticians headed by a man named Box.
Box and the others developed sta-
tistical methods by which the interre-
lationships among experimental treat-
ments— the interactions— could be
studied with far fewer experimental un-
its than had previously been required.
These methods were originally de-
veloped for use in the field of chemical
engineering, but were readily adaptable
to agronomic studies.

The second problem has been over-
come by the computer industry. In the
last 15 years, there have been many
advances in computer science. Calcula-
tions which once took days to perform
now take seconds. The use of the com-
puter itself has been greatly simplified
through the development of computer
programs. Computers are now used in
nearly all fields of study. The statisti-
cal methods developed by Box and
more recently available computer pro-
grams were used in a study on Kentucky
bluegrass and creeping bentgrass at Ohio
State University. The results of that
study are the subject of the remainder
of this article.

The main objective of the investiga-
tion was to study the ways in which N,
P, and K interact in their effects upon
the two turfgrasses. The initial stages of
the work were conducted under con-
trolled environmental conditions in the
laboratory using sand culture methods
similar to those of Monroe and his co-
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on the quality of creeping bentgrass.

workers. The information gathered in
that phase of the study was then used to
design experiments in the field.

The treatments which were used in
the laboratory study were based on
parts per million (ppm) of N, P, and K
in a liquid nutrient solution. The vary-
ing quantities of N, P, and K were
applied to a series of pots containing
the grasses, with an automatic watering
system designed for laboratory use.
The number of ppm of the elements
cannot be readily converted to field
fertilizer reccommendations. What is of
importance in the results that are to be
discussed is not the number of ppm in-
volved, but the relative quantities of
each element required.

Some interesting results were found
in the laboratory phase of the study.
For instance, very small quantities of P
in relation to N and K were required
for the maintenance of these two
grasses on sand. The lowest P treatment
included was 2 ppm. No sign of P de-

ficiency was observed at that level, and
no response was observed when the
quantity of P included in the nutrient
solution was increased sequentially from
2 up to 98 ppm..

The response to N and K and the re-
lationships between the two were of
most importance. More K than N was
required to reach maximum growth and
quality for both species. The best over-
all quality (based on visual evaluations)
of Kentucky bluegrass was observed on
those pots which were treated with so-
lutions containing 96 ppm N and 196
ppm K. For creeping bentgrass the best
quality was observed at 54 ppm N and
196 ppm K. In both segments of the
study, 196 ppm K was the highest
treatment. There may well have been
response to higher levels of K had they
been included in the study.

The quality ratings of creeping bent-
grass in response to N and K are shown
in Fig. 1. The graph in Fig. 1 is called a
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response surface. Response surfaces are
based on mathematical equations which
are in turn based on the data collected
from certain types of experiments. The
response surface is a very effective way
of demonstrating the interactions be-
tween 2 treatments; in this case N
and K. The response surface appears to
be complicated at first, but if you look
closely at it you’'ll see that it is quite
easy to understand. Notice in particu-
lar the response of quality to increasing
levels of N. There are 7 separate re-
sponse lines to increasing levels of N,
one at each level of K. Nitrogen and K
interact. That is, the response to in-
creasing levels of N varies with the a-
mount of K in solution. The nature of
this interaction could potentially be
very important to turf management. At
very low levels of K, high levels of N
are required to reach the highest ob-
served quality. As the amount of K
is increased there is a gradual shift in
the nitrogen response curves. With each

increment of K, less N is required to
reach the maximum observed quality.
The results of this segment of the study
indicate that K fertilization can, to
some degree, decrease the N require-
ments of grasses.

Fig. 2 is the quality response surface
for Kentucky bluegrass. The decrease
in the N requirement observed with in-
creasing levels of K for creeping bent-
grass do not appear in this graph, al-
though it should be pointed out that
trends of that type did appear in some
of the data collected from the Kentucky
bluegrass study. The importance of K to
the maintenance of Kentucky bluegrass
is still very evident, however. At all
levels of N, the observed quality in-
creased in response to addition of K
consistently to the highest level, 196
ppm. The results of the laboratory in-
vestigation did substantiate the previous
indications in the literature that the
balance between N and K is quite im-
portant.
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potassium on the quality of Kentucky bluegrass.

The field study was conducted dur-
ing the 1977 and 1978 seasons at the
Ohio State University turfgrass research
facility at Columbus, Ohio. This study
was again performed on Kentucky blue-
grass and on creeping bentgrass. The re-
sults of this study are yet to be pub-
lished in a scientific journal and will not
be discussed in detail at this time. There
were some very important similarities
between the field study and the con-
trolled environment study. First, both
in the lab and in the field, phosphorus
requirements of the two species were
met at very low application rates of
that element. No response to applied P
was observed even though soil test
levels as low as 14 |b. P/Acre* were
measured in some of the plot areas.

Again, the effect of applied N and K
were not independent. The nature of
the interactions between applied N and
K were somewhat different in the field
than they were in the laboratory on
pure sand, as would be expected. Dif-
ferences in the interactions were also
observed in the field on irrigated and
non-irrigated areas, and on the different
soil types included in the study, but
still the fact remains that N and K do
interact in their combined effects on
the growth and quality of turfgrasses.
They are not independent.

So, where do we go from here? The
experimental methods used in these
studies are very efficient techniques for
looking at the interactions among a
number of widely spaced treatments,
such as a series of N, P, and K ap-
plication rates. They are less useful

*Based on the Bray 1 phosphorus test.
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when it comes to making specific rec-
ommendations. For that reason, in-
vestigations of this type usually serve

as preliminary studies. They are used to
search out the relationships which exist
and to point the way to more detailed
work. The studies at Ohio State pro-
duced some very interesting information
on the importance of K to the mainte-
nance of turfgrasses and on the way in
which N and K interact, but to make
specific recommendations on the quan-
tities of these two materials to use on
lawn areas, based on these results alone
would not be possible. The next step in
this work will be to use what has been
learned to design very specific studies
directed at the N and K interaction and
from which more detailed recommenda-
tions can be made.

From the standpoint of plant chem-
istry, less is known about K than is
known about either N or P. There is
still much to be learned, both about
the function of K in the plant and about
its relationship to, and interactions
with, other elements.

What does this mean to the lawn
care professional? The amount of K you
apply is a management decision. That
decision must be based on your know-
ledge of the species you are working
with and on a knowledge of the char-
acteristics of the soils on which that
species is being grown. But don’t be
afraid to experiment. It takes very lit-
tle time to mark off a few plots in your
back yard and to apply a set of treat-
ments. Try some higher rates of K and
compare that to your present applica-
tion rates and to an area receiving no K.
If you want to spend a little more
time and tie up a little more space, try
cutting back somewhat on N, while in-
creasing levels of K. Of course, you'll
have to include examples of your exist-
ing program for comparison purposes.
Chances are, on many soil types you’ll
see little difference, but | believe the
results may surprise you on some areas;
particularly on the sandier soils. One
word of caution, do not expect striking
results in a short period of time. The
grass is not going to respond to K in the
same way that it responded to N. It
may be the second season before no-
ticeable differences begin to appear. If
you do see some important results from
home tests of this type, | would appre-
ciate a letter from you explaining what
you observed and the type of soil you
were dealing with,
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Weed Control
Correspondence Course

he University of Guelph in Ontar-

io, Canada has announced the de-

velopment of a new correspond-
ence course, Weed Control in Turf. This
course, which is part of the Turf Manage-
ment program, was authored by Dr. C.M.
Switzer, Dean of the Ontario Agricultural
College. Dr. Switzer has taught courses in
plant physiology, plant nutrition, and
weed control. Along with his administra-
tive duties, he continues to be involved in
both teaching and research in the area of
weed control. Dr. Switzer is the Chairman
of the Ontario Weed Committee, a mem-
ber of the Educational Advisory Com-
mittee of the Golf Course Superintend-
ents of America, and President of the
International Turf Grass Society.

Weed Control in Turf provides a thor-
ough coverage of weed biology, control
of broad-leaved weeds and weedy grasses,
and the application and safe use of herbi-
cides. The course consists of the follow-
ing seven units:

Weeds and Weed Biology— Weeds are
defined and their identification ex-
plained. Weed life cycles are considered
and methods of weed reproduction are
investigated. Weed ecology and factors in-
fluencing the invasion and growth of
weeds are included in this unit.

Controlling Weeds in Turfgrass— The
reasons behind and the history of weed
control serve as an introduction to a dis-
cussion of current methods. Cultural, me-
chanical, biological, and chemical means
are explained. Herbicides are divided into
selective and non-selective categories. The
unit concludes with herbicide formula-
tion and recommended times of treat-
ment.

Control of Broad-Leaved Weeds— This
topic is introduced by an explanation of
the methods of removing broad-leaved
weeds. A more detailed discussion of such
herbicides as 2-4D, MCPP, Dichlorprop,
and Dicamba follows. Several recom-
mendations are included.

Control of Weedy Grasses— Eradica-
tion of weedy grasses by cultural, me-

chanical, and chemical means is discussed.

Weedy grasses are divided into groups as
perennials and annuals, and the chemi-
cal control of annual types is considered.
Chemicals such as Bensulide, Chlorthal
Dimethyl, Trifluralin, and Siduron are
studied.

Other Weed Problems— This unit deals
with areas other than lawns which have
weed problems. Chemical and cultural
control of unwanted vegetation in flower
beds and basal plantings are presented as
well as short and long term weed control
in waste areas, parking lots, and drive-
ways. The maintenance of bare areas is al-
so explained. Paraquat, Diquat, Bromacil,
and other herbicides are recommended.
Problem vegetation such as clover, moss,
poison ivy, and nutsedge is discussed.

Application of Herbicides— A detailed
explanation of the use and maintenance
of various pieces of equipment is pre-
sented. Also included in this unit is the
determination of appropriate amounts of
herbicide and methods for its application.

Safe Use of Herbicides— This section
concentrates on various hazards which a-
rise from the incorrect use of herbicides.

These include the effects to the sprayer
operator, turfgrass, non-target plants,
livestock, and wildlife. Legislation per-
taining to herbicide usage is discussed to
acquaint the prospective operator with
restrictions and regulations.

Course evaluation consists of three
written assignments. In addition to the il-
lustrated printed material, the course
package contains 18 filmstrips (equivalent
to 378 color slides), a small hand viewer,
and cassette taped commentary. These
materials are the student’s to keep as a
reference.

University of Guelph

a4

Ontano Ministry
@ el iomn
and Food

This course can be used for individual
study, in-service training of personnel, or
seminar and classroom presentations. An
inexpensive adaptor may be purchased
for most slide projectors so that the film-
strips may be presented to groups.

The cost of Weed Control in Turf is
$75.00 for Ontario residents and $85.00
for those residing outside of that Cana-
dian province. Those who wish to pur-
chase the course for reference or in-
service training only and not submit as-
signments can purchase the entire pack-
age for $50.00. The text portion only can
be purchased for $20.00.

Inquiries should be directed to: In-
dependent Study, University of Guelph;
Guelph, Ontario, Canada, N1G 2W1.
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Chemica

John E. Kaufmann is an assistant Pro-
fessor of Turfgrass Management and
Physiology at Michigan State University.
He received his B.S. degree from Goshen
College and both his M.S. and Ph.D. de-
grees from Michigan State University.
Dr. Kaufmann previously taught at Cor-
nell University in Ithaca, New York. His
current research is in the area of chemical
and environmental growth regulation.

rofessional turfgrass managers and

homeowners alike have long

dreamed of the day when the
lawn would grow only to the desired
height and would thus eliminate the need
for mowing. Turfgrass researchers have
contemplated the possibilities and have
concluded that the only feasible methods
are the use of chemical growth retardants,
of which there are some available, or
dwarf-type turfgrasses, of which none are
available. Use of dwarf-type turfgrasses
will likely not occur in the near future,

| Lawn Mowing

by John E.Kaufmann

while chemical growth regulators have
been marketed with marginal success to
date. In the near future, however, it is
certain that chemical lawn mowing will
move closer and closer to becoming a
reality.

In making the decision whether or not
to use a growth retardant, the goals to be
accomplished must be clearly defined.
One goal may be to use the chemical to
treat areas that are normally not mowed
or are difficult to mow because of ex-
cessive slopes or frequent obstructions.
The intent, then, is to improve the over
all appearance of an area without the
economic intent of reducing costs of me-
chanical mowing. The use of chemical
growth retardants currently on the mar-
ket can be justified in obtaining this goal.

“the chemical must re-
place three mowings
before it pays off”

The other goal would be the use of
these chemicals to economically replace
mechanical mowing on fine turfs. Rough
estimates suggest that the cost of the
chemical would equal one mowing and
the cost of application another mowing.
Thus the chemical must replace three
mowings before it begins to pay off.
These kind of calculations may be im-
portant for the park, cemetery or road-
side turfgrass manager but not necessarily
for the professional lawn sprayer.

Since the lawn sprayer is already
applying chemicals in liquid form, the
cost of application could be negligible.
Also, since the homeowner is usually
mowing the lawn, the out-of-pocket cost
of mowing is not as critical as the home-
owner’s interest in reducing his time
spent on maintaining the lawn. The ques-
tions that need to be answered for the
professional lawn sprayer are not just of
economics but also of customer satis-
faction. Will presently available chemical
growth regulators give customer satisfac-
tion? The following review outlines and
discusses questions that you should ask
the chemical growth retardant salesman
when he knocks on your door.

Is the chemical compatible with my
present chemical program?

The manufacturer should be able to
provide information on the chemical
compatibility of the product with
common post emergence herbicides such
as 2-4D, MCPP and dicamba. For spring
applications, compatibility with the pre-
emergent herbicides such as Dacthal,
Betasan, and Balan must be considered.
Information on compatibility with fungi-
cides, insecticides and liquid fertilizers
is also important.

What are the application procedures?

Many of the growth regulators have
special timing recommendations. A
growth retardant should be applied so
that growth inhibition coincides with the
period of maximum turfgrass shoot
growth. For the cool season grasses this
would likely be the spring season. For
warm season grasses, the summer months.

-
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The time of application is often limited
relative to mowing height. Some chemi-
cals may require tall foliage during appli-
cation, to be mowed the following day,
while others may require a normal mow-
ing height during application with no sub-
sequent mowings.

Is the chemical absorbed by foliage or
roots?

When the chemical is primarily absorb-
ed by the foliage, the time needed for up-
take is critical. For instance, the activity
of some chemicals could be severely re-
duced if rainfall or irrigation occurs less
than 6 hours after application, and some
reduction in activity could occur up to 12
hours after application. However, if the
chemical is root absorbed, the length of
time until rainfall or irrigation is not as
critical. Here the concern would be
whether there is enough water to set up
the activity of the chemical or whether
rain falls in such quantity that it rinses
the chemical out of the turfgrass root-
zone before it is absorbed. The use of a
root absorbed growth retardant would be
more effective for the lawn sprayer be-
cause of the high gallonage of water per
1,000 square feet found in most liquid
programs. Foliar absorbed chemicals are
most effective when applied at 1 gallon of
water or less per 1,000 square feet.

Will the chemical have undesirable effects
on the desirable lawn grasses?

A growth retardant is used to reduce
growth, which is one of many physio-
logical processes of the plant. It is not
surprising that such achemical will alter
other processes such as synthesis of pig-
ments. Very often early effects of a
growth regulator include yellowing or dis-
coloration of the leaves. A low level of
discoloration can be tolerated, for a short
period. However, it becomes unaccept-
able if the loss of color persists for the
duration of the inhibition period or is
extremely severe at any one time. On the
other hand, some growth retardants have

actually resulted in a darker green color
compared to a non-treated check.

How will growth patterns of the lawn be
affected?

The ideal objective of chemical lawn
mowing is to reduce or eliminate verti-
cal shoot and seed head growth without
reducing or adversely affecting tillering,

The search for the
perfect growth retar-
dant will continue

or root and rhizone growth. If the hori-
zontal and below ground growth is in-
hibited, stress tolerance and recuperative
potential are greatly reduced. In addition
shoot growth reduction should be uni-
form among all species of plants (includ-
ing persistant weeds) that are growing in
the lawn. If they do not respond alike,
a very unsatisfied homeowner finds him-
self mowing the lawn regularly for a few
scattered patches of grass.

The search for the perfect growth
retardant will continue. In the meantime,
it is important to find how the individual
plant reacts and which grasses respond
to the growth regulator being considered
for use.

How long will the effect last?

The seasonal considerations taken into
account for application timing must be
weighed relative to the expected duration
of effect of the chemical. For areas not
receiving any stress such as traffic, heat,
cold or drought, a season long retarding
effect would be desirable. However, if
the chemical is to be used to reduce the
spring flush of growth of cool season
grasses in an area that may have increased
traffic during a hot dry summer, season
long growth inhibition would not be
desirable. Yet the duration must be a
minimum of 3 to 4 weeks where the
chemical is expected to economically re-

duce mowing costs. A period of 8 to 12
weeks then becomes the most desirable
duration of chemical effect.

For best results, should lawn culture
be altered in any way while under the
effects of a retardant?

When the chemical begins to take
effect, mowing usually is terminated.
What about irrigation and fertiliza-
tion? Should the level be increased or
decreased? Experience and research
have shown that it is more critical to
avoid wilt and drought while the lawn
is under the influence of a growth re-
tardant. This is primarily due to the
lack of recuperative potential when
the dry period is over. Data from
Michigan State University does not
suggest that a grass will either increase
or decrease its water use rate due to
growth regulator influence, Addi-
tional fertilizer applications to
turfgrasses generally have not been
successful in overcoming discolora-
tion that may be associated with the

"critical to avoid wilt”

chemical. However it does not appear
that fertilization should be stopped
just because the grass is no longer
actively growing. Be sure to ask for
cultural recommendations while the
lawn is under the effects of the chem-
ical, and remember that irrigation as
needed to prevent drought is
important.

(Continued on page 16)
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Is there a chemical or cultural anti-
dote?

Suppose that after the chemical
has just taken effect, plans for use of
the area are changed and growth is
again desirable. For growth regula-
tors presently on the market there
is no known chemical antidote. As
growth regulator chemistry becomes
more sophisticated it is likely that an
antidote could be made available along
with the retardant.

“cultural antidoting is
not possible.”

RS

The question about cultural anti-
doting needs to be asked of the growth
regulator salesman. Suppose you have
an unsatisfied customer and you need
to “push’ the grass out of the retard-
ing effects with frequent mowing, high
fertilizer applications, or frequent ir-
rigation. Could it be done? For some
chemicals, mowing has been an effec-
tive cultural antidote since the chem-
ical is translocated to the leaf tip and
once mowed off, has no more effect.
For most of the growth regulators,
however, cultural antidoting is not
possible.

Is the lawn more succeptable to en-
vironmental stresses?

This question can be answered,
“yes.” Again the effects of stress en-
vironments are much more visible
because of reduced turfgrass recupera-
tive potential. Pest invasion that re-
quires one or more weeks for plant
symptoms to appear, (such as with the
rust fungi) are often completely ob-
scurred by an actively growing plant.
However symptoms of pest or en-
vironmental stress damage will have
time to appear on the aging leaves.

With fewer young leaves being devel-
oped to replace the old ones, the lawn
may appear to age while under growth
retardant effects.

The perfect chemical will need to
be specific for reducing shoot elonga-
tion of existing leaves above a certain
height while allowing the initiation
and development of young leaves.
Most chemicals available today inhibit
initiation of new leaves as well as e-
longation of older leaves.

Are there any unusual growth ef-
fects after the retarding period is
over?

Many people have reported that a
burst of growth occurs as the lawn
comes out of the effect of a growth
regulator, and that this burst neces-
sitates the expensive mowing that the
chemical was designed to avoid. Turf-
grass researchers have explained that
this phenomenon is due to a high level
of stored energy in the form of carbo-
hydrates in the plant. Thus, when the
plant is released from the effects of
the chemical, the growth rate is very
rapid.

Seasonal and cultural considera-
tions will minimize this effect. It is
important to not over-fertilize or over-
water during the period of retardation.
Additionally, the application should
be timed so that a cold, hot or dry
environment will limit the growth
rate as the chemical effects are termin-
ating. For a cool season grass, a spring
application should be terminating as
the hot, dry environment begins to
slow growth, and the effects of a fall
application would terminate as cool
weather limits growth in late fall.

Many professional lawn sprayers are
currently being encouraged to buy the
chemical growth regulator, Embark.
Of all the chemicals that have been on
the market for turfgrass growth regu-
lation, Embark is undoubtedly the
most effective in reducing growth.

AMERICAN LAWN APPLICATOR

The following information is an
attempt to answer the questions
listed above relative to Embark’s
use. These conclusions have been
derived from data and observations at
Michigan State University.

Embark has been shown to be com-
patible with 2-4D. Because of similari-
ties in chemistry to 2-4D, MCPP would
likely also be compatible. Tests for com-
patibility with dicamba or pre-emergent
herbicides have not been conducted.
Make sure enough green tissue is availa-
ble for foliar absorption. Mowing may
be done once, 24 hours after applica-
tion to make the lawn uniform. Plan
the application so the chemical is on
the leaves for 12 hours prior to rain-
fall or irrigation.

Some yellowing of the turfgrass plant
should be expected during the second
week after application. However, by the
fourth week the treated grass may appear
darker green than adjacent lawns which
have not been treated. An environmental
stress during the second week may result
in a longer period of discoloration.

Both seed head development and
shoot initiation and elongation will be re-
tarded. For the cool season grasses, Ken-
tucky bluegrass will show the greatest re-
sponse, while red fescue and perennial
ryegrass will respond to a lesser extent.
Homeowners having a mixture of spe-
cies may be less enthused with the chem-
ical than those with a pure bluegrass
blend. The effect should last from eight
to ten weeks.

As is typical for most growth regu-
lators, it is critical to avoid a drought
when the lawn has been treated with
Embark. The lawn should be mowed on-
ly once after the application of the chem-
ical, and fertilization practices should not
be altered.
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There is no known chemical or cul-
tural antidote for Embark. Therefore,
given a pest invasion or environmental
stress that damages the lawn, nothing can
be done to encourage new growth until
the effect of the chemical wears off,

Since Embark retards initiation of new
leaves, the lawn will be more suseptible
to pest injury symptoms, traffic, and
drought. Close examination will often
show aged or infected leaves by the end
of the retarding period. The evaluations
at MSU all terminated at a time when
growth was slowed by the environment,

and the post-retardant burst of growth The Finn MOdel I-F'3O

was not evident. An applicator for spraying a mixture of water, liquid chemicals, screened dry
chemicals and other materials, liquid or dry (screened), as required for lawn
Plant growth regulators will play an applications.
important role in the future of lawn SIZE: 800 Gallon 1200 Gallon
maintenance. An un.derstan'dmg of‘t})e ef- Length 107%" (273 cm) 120%” (306 cm)
fects of these chemicals will be critical Width 57" (145 cm) 73%” (187 cm)
to determine proper use. The questions Height 57" (145 cm) 55" (140 cm)
listed above, when asked about each and Weight 1800 Ibs. (816.5 kg) 2100 Ibs. (952.5 kg)
every chemical growth retardant, will TANK:
greatly enhance proper use and, ultimate- Capacity 860 gallons (3255 1), 800 gallon (3000 1) working or capacity
Removable top.
\ 400 sq. in. (2580 cm2) raised loading hatch with bagcutter guard and
‘s/v_f’ sealed cover.
W TR T Level gauge.
POWER:

Truck P.T.O. powered hydraulic pump or independent gasoline engine
w/electric start powered hydraulic pump.
Oil cooler built in to hydraulic system.
PUMP:
2% (6.4 cm) intake and 1%2” (% cm) discharge delivering 30 GPM
(114 1/m) at 35 psi (2.5 kg/cm<).
\ Clearance for %" (.65 cm) solids.
! Diaphram pressure gauge.
| Adjustable for wear.
L Hydraulic variable speed controlled.
AGITATION:
Dual-hydraulic, variable speed controlled mechanical paddle type
I
|
|

ly, greater customer satisfaction. 1200 gallon (4542 1) 1100 gallon (4164 1) working.

agitator in conjunction with liquid recirculation.

LOADING AREA:
Grouped controls for easy operation.
Independently operated variable speed pump control.
Independently operated variable speed agitator control.

DISCHARGE:
On/off valve and quick connector for attaching hose reel or hose.
Spray wand with on/off valve and nozzles for applying up to 4 gallon
(15 1) per minute.
Adaptable for up to 400’ (122 m) of hose (sized for flow desired up
to4 GPM (15 1).

Unit furnished with polymetal phosphate coating prior to painting.

For further details contact Finn Equipment Company, P.O. Box 8068,

2525 Duck Creek Road, Cincinnati, Ohio 45208.

o
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Electrostatic Spray
System Shows Promise

o T o

Actual application with electrostatic system.

NOZZLE

3 .'.-‘..‘ 12 iy J:;_ !

~~——liquid pesticide

power
source

electrolytic
collar

3% ; \ charged

particles

tem has important implications

for lawn care professionals. This sys-
tem, which was devised originally for
agricultural crops, could allow you to
use one half to one third the pesticide
you are now using. At the same time, it
would virtually eliminate drift problems.

The electrostatic system was inven-
ted by Dr. S. Edward Law, an Agri-
cultural Engineering professor at the
University of Georgia. Dr. Law had
found that conventional spray systems
deposit only about 20% of the pesti-
cide spray on the target plant. Feeling
that there must be a more efficient
method, Law designed a system which
has increased that accuracy to better
than 80%. With electrostatic spraying,
application rates can be reduced signi-
ficantly because so much of the pesti-
cide comes in contact with the plant.

he development of an electro-
static pesticide application sys-

Pesticide rate is about
half that used by
traditional methods.

The heart of the electrostatic system
is an epoxy nozzle into which a small,
round electrode is placed. This elec-
trode puts negative electrical charges
into each of the pesticide droplets as
a spray cloud is produced. The negative
charges or “‘electrons” in the spray
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Electrostatic Spraying System

momentarily drive electrons out of the
target plants, just as one negatively
charged magnet repels another. At this
point, the plant has been given a posi-
tive charge while the spray remains
negatively charged. Since, electrically
speaking, opposites attract, the spray is
immediately pulled to the plant just as
iron filings are pulled to a magnet.

A regular 12-volt battery is used to
power the electrostatic system. A mini-
ature, built-in circuit box steps up the
voltage to about 1000 volts as it goes to
the charging nozzle. Although the volt-
age may seem high, the current is less
than 10 microamperes and the system is
designed so that there is no danger to
the operator.

An interesting aspect of Law’s device
is that it uses a very small amount of
water as a carrier for the pesticide. The
experimental model, used at the Univer-
sity of Georgia, requires only one gallon
of water per acre. And, since the pesti-
cide rate is about half that used in more
traditional methods, the total amount
of liquid to be transported is extremely
small.

Although Dr. Law’s original work
with electrostatic spraying focused on
cotton and other agricultural crops, he
has recently completed research on the
application of pesticides to turf. He is
now satisfied that his system is just as
effective on grass plants. Dr. Law
explains, “Of particular importance is
the fact that not only is more pesti-
cide deposited on the plants but it is
distributed more evenly. Where pre-
viously droplets were often transported

The spray is pulled to
the plant as iron
filings are pulled to

a magnet

around and away by air slip-streams,
pesticides sprayed electrostatically are
pulled back onto the side of the plant
opposite the spraying device.”

The FMC Corporation in Jonesboro,
Arkansas has received the exclusive
rights to produce Dr. Law’s electrostatic
spraying system. However, according
to FMC representive Mike Lane, the
company has no plans at present to
market the electrostatic systems for
the turf industry.

“Our priorities at this time are
cotton, vegetables, and vineyards. |
don’t think we are aware of a demand
from the turf industry for this type of
equipment,” says Lane.

Lane says further that his company
might be persuaded to produce electro-
static sprayers for the chemical lawn
care industry if they could identify a
strong interest in the product.

For more information on Dr. Law’s
electrostatic spraying system, the fol-
lowing publications should be available
in your public library:

“Agrichemical Age”; Jan/Feb, 1976;

p.11.

“Agri-Fieldman and Consultant”; May,

1977; p. 22.

“National Geographic’’; February,

1980.

“Popular Science”; July, 1977; p. 10.
“Progressive Farmer”; February, 1977;
p. 30, and October, 1979; p. 34.
“Research and Invention”; Spring,

1976;p. 1.

“USGA Green Section Record”’;

Nov/Dec, 1979;p. 1.

“World Farming”’; January, 1978; p.

32.




Chipco 26019 lets you
increase your business

without adding new customers.

Until now, it just hasn’t been practical
to offer disease control to your typical lawn
care customers. The way available fungicides
worked, you'd have to make too many appli-
cations. And probably get spotty results
at that.

Enter Chipco 26019 Fungicide...the
broad-spectrum turf fungicide that fits right
INto your spray program.

Chipco 26019 Fungicide
gives you more control
with fewer sprays.

[t stops major turf diseaseslike fusarium
blight, Helminthosporium (leaf spot and
melting out),dollar spot (includ-
ing benomyl-resistant dollar
spot), and brown patch.

And it gives effective
control for up to three weeks
at low, economical rates.

Chipco 26019 Fungicide
is easy to work with, too. It
mixes well, with no residual
left in the tank. And it pre-

toxicity to turf.

Mok
'Cﬂ:munzmmw

sents no problems of phyto- R

Chipco 26019 icide
pcl;)uilds prggiltlsg.

Think what Chipco 26019 Fungicide
will do for your business. Because you know
it’s really going to work — for up to 21 days —
you can get a lot more aggressive about going
after fungicide business.

You can offer it right away to existing
customers with disease problems. You can
add it to your basic lawn care package when
current contracts roll over. And you can use
Chipco 26019 Fungicide as a competitive
tool when you're going after new customers
next season.

If you'd like to have this competitive
tool working to expand your business,

ask your chemical dis-
tributor for the profit-
building addition to
the popular Chipco
line of turf fungicides
and herbicides:Chipco
/ 26019 Fungicide.
Rhone-Poulenc
;  Chemical Co,
" Agrochemical Divi-
sion, Monmouth
* Junction, New Jersey

FUNGICIDE

08852.

Please read label carefully, and use only as directed.

Circle No. 2 on Reader Reply Card
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Study shows little danger from inhalation

Pesticide Exposure

to Applicators

by J.R. Vaccaro

NOTES ABOUT THE AUTHOR

James R. Vaccaro received his A.B. in
Chemistry from Hope College, Holland,

Michigan in 1965. He is certified by the.

American Board of Industrial Hygiene
in the Comprehensive Practice of Indus-
trial Hygiene, 1975. Currently a Re-
search Specialist in the [Industrail
Hygiene Laboratory, Health and
Environmental Sciences U.S.A., Dow
Chemical U.S.A., Midland, Michigan.

Glass tube
4 mm 1.D.

4

Air in —|

R dﬂ@tm —t+— To pump

Front section
1 cm (~0.06 g)
of bonded packing

Back section
2/3 cm (~0.04 g)
of bonded packing

Figure 1: Sampling tube

ne of the fastest growing

small businesses in the United

States in recent years is the
lawn care industry. This industry
includes the care of trees and shrubbry,
sometimes referred to as ornamental
spraying. The target pests in the turf
application are chinch bugs, sod web-
worms, ants, brown dog ticks, crickets,
cutworms, earwigs, grasshoppers and
certain white grubs. In ornamental
spraying the target pests are aphids,
bagworms, caterpillars, scale crawlers,
leaf-hoppers, mealybugs, mites, spit-
tlebugs, thrips and whiteflies.

Lawn care involves the use of not

only insecticides but also herbicides.

Herbicides, in general, have relatively
low mammalian toxicity, however,
organophosphate insecticides generally
have greater mammalian toxicity. The
use of organophosphate insecticides has
grown with the industry and, in 1978,
4.1 million pounds of organophosphates
were used for insect control in this
industry.

With this increased use came the
increased responsibility to ensure that
applicators were properly handling the
organophosphates — in this case Durs-
ban formulations is an organopho-
sphate of moderate toxicity with an
acute oral LDS0 in the male rat of

163 mg/Kg and female rat of 135
mg/Kg. Organophosphates inhibit a
series of enzymes collectively known as

cholinesterase. When this inhibition
occurs there is an abnormal accumula-
tion of acetylcholine which disrupts
the transmission of nerve impulses at
nerve synapses and neuromuscular junc-
tions. This may or may not manifest
itself in the form of symptions. In
nearly all cases of exposure, symptoms
are not noticeable, even when there is
extensive blood plasma enzyme depres-
sion.

The two major routes of exposure
to organophosphate pesticides are inhal-
ation and skin absorption. Skin absorp-
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tion appears to be the major route trol. Normal spray routines were fol- by drawing air through glass tubes filled
especially from contact of liquid spray lowed. Each pesticide applicator was with a chemically bonded sorbent gas
on the lower extremities. It was the instructed to use the same application chromatographic Durspak/Carbowax
purpose of the studies reported here to techniques each day. 400/Porasil F. These tubes were 3"
determine the contribution of the The final spray. an emulsion, con- long and about 4 mm in diameter (see
inhalation exposure to the total ex- tained a herbicide, fertilizer and an Figure 1). The air was drawn at approx-
posure. insecticide. chlorpyrifos. The insecti- imately 100-200 cc/min using small,

In turf application, the nature of cide concentration was approximately battery operated pumps. The pump was
the spray can vary anywhere from a 700-1000 parts per million. connected to the tube by a piece of
coarse droplet to a fine mist, depending either surgical tubing or Tygon tubing. ,
on the applicator ‘“‘gun”, trigger posi- TESTING PROCEDURE The tube was then clipped onto the
;Ir((),n Iaerllsddl:en;viper:;:?let;ufség:ea Airborne samples of atmoshpere Iapel of the pesticide applicator (see

p P > containing chlorpyrifos were collected Figures 2 and 3).

problem as the fine mist does because of ,
greater particle size. In ornamental
spraying the liquid is released under a
relatively high pressure (greater than
1200 psi) in order for the spray to reach
inaccessible locations; sometimes over-
head, as in trees. In this case, the mist
generated would be expected to con-
tribute more significantly to an appli-
cator’s exposure than the mist generated
in turf application.

The following four surveys des-
cribed were conducted in the Midwest.
The work was completed by a company
in the turf care business and currently
using Dursban insecticide for insect con-

Figure 2: Sampling pump
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The applicator carried out his
normal duties with the pump running.
The pump was calibrated using a soap
bubble meter and the flow rate re-
corded. These pumps were also
equipped with digital scales which
allowed calculation of the total volume
per pump stroke, a constant. The flow
volume was calculated by multiplying
the total strokes by the constant, rep-
resenting volume per stroke.

Once the sampling period was com-

pleted, the tubes were removed. The

Figure 3: Sampling
tube clipped to lapel
of applicator.

contents of each tube were later
desorbed in diethyl ether and analyzed
on a gas chromatograph equipped with
a poly 1-100 column and an electron
capture detector. !

In addition to sampling for chlor-
pyrifos with solid sorbent, 47 mm
diameter Whatman No. 2 filter papers
were placed on various parts of the
uniform of the applicator to discern the
pattern of fallout of the sprayed mate-
rial. Some papers were placed in the
breathing zone, near the sternum;

others were placed on the uniform
covering the extremities. After use,
each paper was removed and placed in a
vial and later desorbed with solvent and
analyzed by gas chromatography, as was
described for the air sample. The
amount of chlorpyrifos found was
reported in micrograms per sample.

EXPOSURE GUIDELINES

In order to determine if an indiv-
idual’s exposure to a substance is
excessive, exposure concentrations must
be compared with acceptable exposure
guidelines. The current guideline for
chlorpyrifos, established by the
American Conference of Governmental
Industrial Hygienists (ACGIH), is 0.2
mg/m3 (0.2 milligrams of chlorpyrifos
per 1000 liters of air or roughly equi-
valent to 14 parts of chlorpyrifos per
billion parts of air). This exposure
guideline was established to “. . . pre-
vent measurable decreses in plasma
cholinesterase activity and provide a
wide margin of safety in preventing
cholinergic symptoms. . .”’¢ However,
this guideline carries a skin notation
with it which means that when consid-
ering the total exposure, skin absorption
may make a significant contribution to
the total exposure. The chlorpyrifos
guideline is defined as the airborne time
weighted average (TWA) concentration
to which most individuals may be
exposed for 8 hours a day, 40 hours per
work week, throughout a working life-
time without suffering adverse effects.
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It is possible for an individual to be
exposed to a relatively high airborne
concentration for a short time interval
during which he may suffer ill effects,
such as headache, dizziness, nausea, etc.,
and still maintain an exposure below the
guideline. To prevent such exposure
from being considered acceptable, a
short term exposure limit of 0.6 mil-
ligrams of chlorpyrifos per 1000 liters
of air was established. This means
that an employee may be exposed to
0.6 mg/m3 for approximately 15 min
in every 2 hours as long as the TWA
exposure does not exceed 0.2 mg/m3
for the 8 hour day For a 10 hour
work day, a suggested guideline would
be eight-tenths of the guideline, or
0.16 mg/m3.

The guidelines established by the
ACGIH are arrived at based on current
knowledge of the toxicity of a given
substance.

SAMPLING RESULTS

Air sampling was completed at
several locations thoughout the Mid-
west. In August of 1975, three pesti-
cide applicators were monitored for
airborne exposure to chlorpyrifos. The
spraying lasted 30 to 55 min. The
measured TWA exposures ranged from
0.002 to 0.02 milligrams per 1000 liters
of air. This monitoring was completed

during the application of a dilute
liquid spray containing approximately
0.1% chlorpyrifos to private lawns.
During this survey, the Whatman filter
papers were also placed on various
parts of the uniform worn by the appli-
cator. Of 16 samples taken, 4 showed
values of 11 to 25 microgram filter
paper. All of these filters had been
placed on the uniform below the knee.
None of the filters located above the
waist, e.g., on the sternum, contained
detectable levels of chlorpyrifos.

In August of 1976, a similar study
was conducted where three pesticide
applicators were monitored for air-
borne chlorpyrifos exposures. Two
TWA exposures were determined on
each of the three applicators. The
following table summarizes the
results.

TWA Exposures, mg/m3
1st EXPOS. 2nd EXPOS.

Sprayer 1
0.002 (110 min)
Sprayer 2
0.001 (85 min) 0.002 (75 min)
Sprayer 3
0.006 (85 min) 0.005 (60 min)

0.005 (95 min)

The average TWA exposure for the
times indicated was 0.004 mg/m3.
Again, Whatman filter papers were
placed at various parts of the uniform
worn by the applicators to detect any

Highest exposure was
a factor of ten below
guideline

fallout reaching that part of the uni-
form. Eight papers placed in the
breathing zone ranged from 0.23 to
2.5 milligrams per paper. The average
was 1.0 milligrams per paper. Six
papers placed on the uniforms below
the waist ranged from 1.6 to 135 mil-
ligrams perpaper. The average was 40
milligrams per paper.

A third study was conducted in
June, 1979, where eight pesticide
applicators were monitored for 4 to
6.5 hours. Chlorpyrifos exposures were
monitored during normal application.
The TWA exposures for the 4 to 6.5
hour periods ranged from 0.006 to
0.013 mg/m3. No filter papers were
used in this study.
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A fourth study was conducted

during ornamental spraying. Two appli-

cators’ exposure were evaluated. The
first applicator’s TWA exposure over a
2.5 hour spray period was 0.0007
mg/m3. The second applicator was
monitored for 2.3 hours and his TWA
exposure was 0.023 mg/m3. There was
a decided increase in wind speed during
the exposure monitoring of the second
pesticide applicator. This probably ac-
counts for the higher exposures to this
employee.

None of the filters
above the waist
contained
detectable levels

In none of the four studies was a
pesticide applicator exposed above the
acceptable guideline of 0.2 mg/m3. In
fact, the highest exposure noted was a
factor of almost ten below the guide-
line.

CONCLUSIONS

Airborne chlorpyrifos, and organo-
phosphate, were measured in the air
during applications of the insecticide to
turf and during ornamental plant spray-
ing. The highest TWA exposure during
four separate surveys was 0.023 mg/m3,
about one-tenth of the established
ACGIH guideline of 0.2 mg/m3, for
airborne exposures to chlorpyrifos. The
47 mm Whatman No. 2 filter papers,
used to determine the area’s fallout
onto clothing, indicated that very little
chlorpyrifos found its way into the
applicator’s breathing zone, verifying
the Porasil sampling tube data. The
highest levels of chlorpyrifos were
found on papers located below the
knees.

For these reasons, it was concluded
that airborne exposures to chlorpyrifos
during routine turf application and
during routine ornamental plant spray-
ing are well below the current ACGIH
guideline and provided a wide margin
of safety for the pesticide applicator
from exposures by the inhalation
route.
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For Sale: 320 gal. slide-in pick-up truck steel tank.
Polyester resin coated inside, recirculating agitator
like new $300. Michigan Lawn Spray Service

(313) 268-1535

Fiberglass Hanson Tank 1,000 gal. 5’ x 6’ long,
w/paddle, on skid $1500 — brand new. Birmingham
Lawn Spray(313) 478-7140, Bill Crotori

TRAILER

35’ Heavy duty trailer $800 Birmingham Lawn
Spraying (313) 478-7140, Bill Crotori

TRUCKS
76 — 1 ton Chevy truck with Hanaway Automatic

wind-up reel and 550 gal. tank, 45,086 miles, ready
to spray tomorrow $1695. (313) 474-8647

“FLEXISPRAY" '78 Chevy (1 to?]) trucklwitz grs%nd rllew pkumg ;?nd
motor Also has hose reel an gal. tank. Only
HIGH PRESSURE WEED/BUG SPRAY HOSE 16,283 miles on odometer. $5995. (313) 474-8647

Ideal for sprays, chemicals, air, oil & water
Withstands up to 800 Ibs psi

Tough, corrugated PVC cover

Smooth, abrasion-free inner tube for easy flow

. I "W "o »= . .
gs‘:v"upse‘:_"::::;f‘l svay icss No charge for classified ads to subscribers of American
SEND FOR YOUR FREE NEW CATALOG! Lawn Applicator

FLEXITUBE INTERNATIONAL CORPORATION
BOX 292, WILLOW GROVE, PA. 19090
TEL: 215 674-8036
TELEX: 834-247 QUICKSHARE PHA

If we can’t save you money — We don’'t deserve your business.
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PORTABLE MICROSCOPE |

FEATURES
15 6-UP
SPIRIG-30 (30 Magnification)  29.50 26.55
SPIRIG-100 (100 Magnification) 67.50 60.75

Supplied with batteries

I check accompanies your order. deduct an additional 2° and SAT pays the shipment by UPS

¢ AUTOMATICALLY ILLUMINATING © SIMPLE TO FOCUS  LOW COST ® LIGHTWEIGHT » COMPACT

Here’s a product for the real turfgrass professional—
enabling the user to differentiate between various

lawn diseases on the job. The Spirig-100 port-
able microscope is precision made in Switzerland,

and is illuminated by batteries in the canted cylinder.
When barrels are snapped together the iight is auto-
matically extinguished.

Inc., Solder Absorbing Technology,
357, Cottage Street, Springfield,
Mass. 01104, USA, phone (413) 788-6191

TWX 710-350-6466
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Timing for Turfgrass

Disease

by Dr. M. C. Shurtleff

Extension Plant Pathologist and Pro-
fessor of Plant Pathology, University
of Illinois.

Il important turfgrass diseases
in the Midwest are caused by
fungi, which react to changes

in temperature, humidity, nutrition, and
the general vigor of their grass hosts;
distribution and amount of rainfall or
irrigation; length of the dew period; and
other factors in the air and soil environ-
ment.

Fungi are much more common and
damaging to grass plants in a moist or
overly fertilized turf than in a dry or
moderately fed turf. Free moisture is
essential to the rapid reproduction,
spread, and infection of grass plants by
all fungi except powdery mildew. Ex-
amples of damaging fungi include snow
molds, Rhizoctonia brown patch,
Sclerotinia dollar spot, Pythium blight,
and Helminthosporium diseases.

ontro

Most of the fungi (over 100) that
casue disease in turfgrasses feed on both
living and dead plant material in the
soil, on the soil surface (thatch), or in
the living green “‘carpet.” A pound of
topsoil contains 4.5- to 225-million
fungi, most of which are benficial in
breaking down organic matter into
useful humus. A few are even parasitic
on the fungi that attack turfgrasses.

Fungi enter grass plants through
mowing and other wounds, through
pores (stomates), and by forcing their
way directly through a plant’s protec-
tive epidermis. After growing for

Fungi enters through
mowing and other
wounds

several days or weeks at the expense of
a grass plant, most diseases-causing
fungi give rise to spores or spore-
producing bodies (e.g., sclerotia).
Under favorable conditions of temper-
ature and moisture, the spores and
sclerotia germinate by sending out
filaments (hyphae) that enter plants
and establish a parasitic relationship,
thus completing the disease cycle. A
fungus may pass through a number of

disease cycles in a single growing season.

Free moisture is
essential to spread

and infection of fungi

Fungus spores are easily trans-
ported from one grass plant or turfgrass
area to another by air currents, splash-
ing or flowing water, insects and mites
or other animals, mowers and other turf
equipment, shoes, and grass parts.

Proper timing for turfgrass diseases
(and their control) into four groups
based on the average temperature when
symptoms first become visible.

COLD WEATHER DISEASES
(average temperatures between 32 and
450F)

Fusarium patch or pink snow mold
and Typhula blight or gray snow mold
attack all types of turfgrasses from
November to April, expecially under a
blanket of snow when the soil is un-
frozen. The longer snow stays on the
ground, the more likely it is that snow
mold damage will be severe. To control
Fusarium patch and Typhula blight,
make the first fungicide spray or granule
application — where problems have
occured in the past — just before the
first heavy snowfall is forecast in late
fall or early winter. A second appli-
cation of a suggested fungicide (see
Table 4, Extension Circular 1076)
should be made during a midwinter
thaw in January or early February.
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COOL WEATHER DISEASES
(average temperatures between 45 and
60° F.)

Helminthosporium leaf spots and
blights, Septoria leaf spots, leaf smuts,
powdery mildew, and fairy rings are
evident from late winter to early or
midspring and again in the autumn.
Control measures should start as the
grass is becoming green in the spring
and should be repeated in the fall.
Septoria most commonly attacks the
tips of the first green leaves in the
spring, with the early Helmintho-
sporium leaf spots and blights being
evident a week or so later. Susceptible
grass plants need protective fungicide
applications against Helminthosporium
diseases at 5- to 14-day intervals during
periods of rainy weather from spring
‘“green-up”’ through late spring. From a
practical standpoint, two or three well-
timed applications is all most home-
owners and park boards are willing to
pay for.

Leaf smuts are best controlled by
two soil drenches spaced two to three
weeks apart as the grass is going dor-
mant in late autumn. A systemic fungi-
cide is needed (See Table 4, Extension
Circular 1076) because the fungicide
must be taken up by affected plants and
be translocated in an active state to
where the smut fungi overwinter in
meristematic tissues within the rhizomes
and stolens. It is important to drench
the fungicide into the soil.

Powdery mildew is a problem in
shady Kentucky bluegrass areas when
nights are cool (between 40 and 60
degrees), days are warm (between 60
and 80 degrees), and the weather is dry.
Usually two or three spray applications
are sufficient when spaced one or two
weeks apart. Applications should start
when mildew is first evident.

Control of leaf spot
should start in early

spring

There is no fungicide control for
fairy rings short of stripping the sod and
fumigating the soil beneath. Masking
the symptoms by fertilizing the turf-
grass area and pumping large quanti-
ties of water into the rings, using a
root-feeder attachment on a garden
hose, is usually all that is required.
A brand-new method is to strip the sod,
rototill the affected areas, and collect
a bushel or so of the dry soil under-
neath containing the white myecelial
spawn of the fairy ring fungus. The
spawn of several rings is then blended
together and placed back on the soil
where it came from, and the sod is
replaced. Fairy ring fungi are antagon-
istic to each other, and this treatment
provides excellent biological control.

Fairy ring fungi are
antagonistic to
each other

WARM WEATHER DISEASES
(average temperatures between 60 and
75°F.)

To control Helminthosporium leaf
blights and crown rots, Sclerotinia
dollar spot, and Corticium red thread
or pink patch, fungicides are applied
to susceptible grasses just before warm,
rainy periods when and where disease
has appeared in the past. Applications
of protective contact fungicides are
made at 7- to 14-day intervals. The
newer systemic chemicals give four-
to six-week control of dollar spot and
red thread. To control Helmintho-
sporium diseases it is important to
check the disease while it is still in the
leaf blight stage and before the fungus
attacks the crown tissues.

HOT WEATHER DISEASES
(average temperatures over 75° F.)
These diseases include Helmintho-
sporium crown and root rots, Rhizoc-
tonia brown patch, Pythium blight,
Fusarium blight, anthracnose, and rusts.
Rhizoctonia brown patch and
Pythium blight are active in hot, wet
weather with frequent showers, heavy
dews, and night temperatures generally

above 70° F. It s critical to have maxi-
mum fungicide protection on the grass
during these periods. Anthracnose
attacks plants weakened by disease,
insects, and unfavorable weather.
Fungicides are secondary to improving
general turf health. Attacks of Fus-
arium blight can be expected during a
summer drought (mid-May to early
October) after an extended period of
rainy weather. When the weather sud-
denly turns hot and no rain or irriga-
tion has occurred for 10 days, watch
out for Fusarium. One or two applica-
tions of a systemic fungicide are usu-
ally needed (see Table 4, Extension
Circular 1076, spaced two to three
weeks apart. It is important to drench
the fungicide into the root zone and to
have the turf watered thoroughly the
day before treatment.

Rust diseases are a problem only
when the grass is growing slowly, if at
all, in hot weather. Instead of your
making two or more applications of a
fungicide, we suggest that you water
and fertilize to keep the grass growing
steadily — about an inch of new foliar
growth per week. If fungicide appli-
cations are desired, the first spray
should be made when rust first appears,
with subsequent applications at 7- to
14-day intervals until the grass is
growing steadily once again.

MISCELLANEOUS PROBLEMS

Seed rot and seedling blights
(damping-off) cause damage in seedbeds
that are overly wet and poorly drained.
The grass seed should be treated with a
captan or thiram seed protectant
fungicide plus Koban or Tersan SP (for
Pythium control) before planting.
Fungicide sprays over the soil surface at
about the time of seedling emergence,
and again 7 to 10 days later, are often
beneficial in obtaining denser stands of
more vigorous seedlings.

Although algae, moss, and slime
molds do not technically cause disease,
they are unsightly. A fungicide applica-
tion when the problem first appears is
sometimes suggested. Correcting the
underlying cause for having moss or
algae, however, is much more important
than applying a fungicide to check the
problem once it appears.




320 and 45°F)

459 and 60°F)

@ Round to arc-shaped dark green patterns in turf
after grass greens up. Mushrooms may appear in

@ Irregular patterns in turf; grass thin or bare;
seedings affected, wilt and

@ Surface of grass blades with POWDERY mold

Black streaks; leaves split into ribbons and

Milky-white to gray, found in shade; easily

@ Leaves spotted; leaves wither and die back

Mostly at or near tips of first leaves; re-

@ Spots with dark reddish-brown to purplish-black

60° and 75°F)

@ More or less round, bleached straw-colored spots,

KEY TO TURFGRASS DISEASES
by M. C. Shurtleff, PhD

Cold Weather Diseases (first visible at temperatures between

@ Round patterns of dead grass; often follows melting

snow
Patches usually less than 1 ft. across . . . Fusarium patch
(Pink snow mold)
Patches up to 2 ft. or more across. . . . . . Typhula blight

(Gray snow mold)

Cool Weather Diseases (first visible at temperatures between

rings following wet periods. . . ... ....... Fairy rings

die.....oiiiietinennns Seed decay, damping-off,
and seedling blights

curl. Grass dies out in irregular areas. . . . . . Leaf smuts

wiped off. Grass thinsout ........ Powdery mildew

sembles damage from a dull mower. . . Septoria leaf spot
(Tip blight)

Margins . . . oot it i e e ee e Helminthosporium
leaf spot diseases

Warm Weather Diseases (first visible at temperatures between

1to6inchesacross. . ......... Sclerotinia dollar spot

@ Leaf spots present; leaves may wither and die

in large irregular areas; leaf sheaths
May IOt . .ottt e it e e s Helminthosporium
leaf spot diseases

@ Surface of grass blades if POWDERY; leaf spots
not usually present

Bright yellow-to-orange or reddish-brown
pustules; occur during dry periods . .......... Rusts

Milky-white to gray, found in shade;
easily wiped off. Grass thins out . . . . Powdery mildew

Bluish-gray, ash-gray, creamy-yellow, or
black; easily wiped off; appear “greasy”
AETINSE. « oo vreie s o v s e b s Slime molds

Hot Weather Diseases (first visible at temperatures over 75°F)

@ Irregular patterns of weak, thinned and dead
or dormant grass. Crowns and roots reddish-
brown toblack. . ......... Helminthosporium crown
and root rots

@ Leaves spotted to blighted and reddish-brown
in irregular areas. Black-spined bodies on
grass blades visible with hand lens. . . . .. .. Anthracnose

@Round patterns of dead grass

Patches usually 1 to 6 inches across;
grass blades matted. May occur
instreaks . . . ... Pythium blight

Straw-colored patches up to 2 feet across;
develop green centers. Appear during
droughts . .. ........couuiunen.n Fusarium blight

Light brown, usually without green centers;
grass blades not usually matted .. ...... Rhizoctonia
brown patch

@Surface of grass blades becomes POWDERY

Bright yellow-to-orange or reddish-brown
pustules; occur during dry periods .. .........

Bluish-gray, ash-gray, creamy-yellow, or
black; easily wiped off; appear ‘“‘greasy”’
atfirst, ... ... Slime molds




Lescosan, the name you remember for crabgrass control.
LESCO Sulfur-Coated Fertilizer,
the name to remember for greener lawn

I've told you about our Lescosan (Betasan®), the best selling pre-
emergence crabgrass control on the market. You've proven its effec-
tiveness. I'm here to tell you now that Lakeshore Equipment & Supply
produces an equally effective line of sulfur-coated fertilizers.

LESCO Sulfur-Coated Urea and 100% Sulfur-Coated Fertilizers
provide the perfect ingredients for denser, greener lawn. The sulfur
coating, applied to the fertilizer components, provides controlled
release of nutrients for prompt and sustained feeding for safe, effi-
cient and economical fertilization of lawn in all areas of the country.

As supplier of the most effective full-season crabgrass control on
the market — Lescosan (Betasan*) — and of the latest in con-
trolled-release (sulfur-coated) fertilizers, monufactured by our sub-
sidiary, Ag Industries Manufacturing, we have a special interest in
the lawn care market. Lakeshore carries o complete line of lawn sup-
plies made and distributed with you in mind. The full family of fine
LESCO Products mean quality at offordable prices.

LESC® probucTs

Division of Lakeshore Equipment & Supply Co.
300 South Abbe Road, Elyria, Ohio 44035
(216) 323-7544

Call Lakeshore today and ask about Lescosan, Sulfur-Coated Fer-
tilizers and our other lawn supplies. Ask for Barb — she'll have one
of our lown specialists give you the full story and work out a com-
plete program tailored to meet your specific needs.

Ask about our Lescopex (MCPP) and LESCO 2,4-D.
* (Betason—registered TM of the Stauffer Chemical Company.)

i

Get the most for your ¢
Lescosan dollar.
Use the patented
Chemlawn Gun.

1-800-321-5325—Nationwide 1-800-362-7413—In Ohio 1-216-323-7544—Call Collect

A Family of Fine Products: lescosan 12.5G—Lescorene—Llesco 4—Lescobor—Lescopar—Lescopex—Lesco Non-Selective Herbi-
cide—Lesco MSMA—Lesco Thiram 75W—Lescozyme—Lakeshore Chinch Bug & Sod Webworm Control.
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