You’re faced with a lot more than one or
two turf disease problems. That’s why
you need the DuPont TERSAN program.
It gives you protection against just about
every disease your course will ever
encounter.

But you get more than proven, effective
control with the TERSAN program. You
get economical control as well. You use
just the treatment that works on a given
problem. There’s no waste. No extra
expense. You pay only for the specific
treatment to control a specific disease.

And it’s more effective. Because you zero
in with prescription precision on specific
diseases. You use one right treatment
applied at the right rate at the right time
to achieve the most effective control.

So, if you want to keep your course
greener for less money, use the TERSAN

Turf Protection.

turf disease control program. It’s the best
way to obtain total turf protection against
most disease problems. For complete
details, contact your chemical supplier—
or mail in the coupon.

With any chemical, follow labeling instructions and
warnings carefully.

E. I. du Pont de Nemours & Co. (Inc.)
TERSAN TURF PRODUCTS

Room 24933

Wilmington, Delaware 19898

Please send me a cogy of your new booklet “How To
Keep Your Course Greener for Less Money.”

Name

Course/Firm

Title

Address

City State Zip

Turf Products
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How Mowing Affects Turf

The effects of mowing (height, fre-
quency and equipment adjustment)
on turfgrasses are usually detri-
mental. The results are reduced
roots, rhizomes, carbohydrate stor-
age and increased succulence.
Aesthetic quality however, im-
proves because of increased shoot
density if height is lowered within
the tolerance range of the species.
Mowing is necessary to maintain a
groomed appearance. Use of the
turf dictates mowing management.
Successful turf managers ade-
quately compromise the physio-
logical status of the plant with the
demands of the clientele utilizing the
facility.
Cutting height. Cutting height can be
defined as the distance above the
soil surface at which the turf is
clipped. Turfgrasses vary in their
tolerance to cutting height. Growth
habit and location of leaf primordia
dictate the height at which a species
will best respond. Bentgrasses, for
example, have leaf primordia
located near the soil surface, while
the primordia of tall fescue are
about one inch above the soil.
Cultivars of the same grass also
exhibit different tolerance to height
of cut. The improved cultivars of
Kentucky bluegrass (Pennstar,
Merion, Fylking, Baron and many
others) tolerate closer mowing than
Delta, Kenblue and Newport. Al-
though the location of leaf pri-
mordia is a partial explanation, leaf
angle is probably more important in
explaining these cultivar differ-
ences. Improved cultivars have
leaves that, once they are fully ex-
panded, are almost parallel to the
soil surface. During mowing, these
leaves are clipped only a slight
amount each time and conse-
quently they are able to maintain
photosynthesis on a unit area basis
and continue to produce carbo-
hydrates. This minimizes the utiliza-
tion of reserve carbohydrate for new
leaf growth and allows root and
rhizome growth to continue. By
contrast, when cultivars that have
upright leaves are mowed closely,
little leaf area remains and utiliza-
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Cutting height, frequency
and mower adjustment are
interrelated for the care of
fine turf.

By Thomas L. Watschke
Associate Professor
Turfgrass Science
Penn State University

tion of reserve carbohydrate is re-
quired to produce new leaves.
While these new leaves are being
produced the photosynthesis per
unit area is reduced as is root
growth. Turf resistance to environ-
mental stresses (particularly drought
and heat) is closely related to carbo-
hydrate status and root growth.

The top to root ratio of all turf-
grasses is altered as the height of cut
is lowered. The closer the cutting
height is to the soil surface, the
shorter the root system becomes. A
foliar priority for reserve carbo-
hydrate is the most commonly cited
reason for the decline in roots. Clip-
ping may also affect the concen-
tration and translocation of root
growth regulators that are syn-
thesized in leaves.

Rhizome and stolon growth do
not have as direct a relationship
with defoliation as root growth. A
lowering of cutting height within the
tolerance range for a given species
can actually increase growth of
vegetative propagules. For exam-
ple, it is a common practice to mow
closely during the early establish-
ment of creeping bentgrass to in-
crease stolon growth. Kentucky
bluegrass and creeping red fescue
have rhizomes that provide a source
of new plants when the turf be-
comes injured. Continued close
mowing can reduce rhizome produc-
tion and reduce overall sod strength.
This can lead to poor footing which
can cause serious problems, particu-
larly on athletic fields.

Succulence of turfgrasses can be
increased when the cutting height is
lowered. A succulent condition,
combined with reduced rooting
places the plant in a weakened con-
dition. Resistance to stress and dis-

ease attack thus becomes lowered at
a time of the year when turfgrass
pathogens are most active. Conse-
quently, the severity of turf diseases
is increased for a given plant species
when it is maintained at the lower
end of its clipping tolerance range.
Increased succulence of tissue also
increases the demand on the root
system for adequate moisture to
maintain turgidity. Therefore, wilt-
ing occurs more readily when turf is
clipped closely. The simultaneous
conditions of reduced rooting and
increased succulence requires inten-
sive irrigation management to main-
tain turfgrass quality.

Some turfgrasses, particularly
low growing types like the bent-
grasses and Bermudagrasses can be
adversely affected when the cutting
height is too high. Puffiness and
thatch accumulation often occur
which diminishes turf quality,
returning these low growing turfs to
their propeer height must take place
over a farily long period of time to
avoid scalping.

Not all effects of mowing are
deleterious. Closer mowing within
the tolerance range of a species can
stimulate tillering and consequently
increase shoot density. Increased
density improves appearance, pro-
vides a more playable turf, and is a
positive response to mowing. This
response is positive only as long as
the height is still within the toler-
ance range for the species. This phe-
nomenon often becomes an impor-
tant management tool to manipu-
late plant competition. Tall fescue
competition can be reduced in a
Kentucky bluegrass stand if the
mowing height is lowered to near
the limit of the bluegrass tolerance.
This may be particularly valid when
accomplished just prior to winter.

Another example of the effects
of mowing on plant competition
would be a mixed stand of Ken-
tucky bluegrass and annual blue-
grass. When mowed closely, Poa an-
nua will increase in shoot density,
while Kentucky bluegrasses will de-
crease. Although the Kentucky
bluegrass will continue to produce
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Rainmakers since 1933

For 42 years, the expert on the green return on your design, landscape and
has been Rain Bird. It's the name that has maintenance investments, we're always
come to mean the most complete line of standing by with solid service support.
quality equipment available, backed by When you won't sacrifice 42 years
the kind of reliability you've come to de-  of quality, leadership and service, call
pend on. And to insure the maximum ___ on Rain Bird. Rainmakers since 1933.

RaN I BIrD.
Bringing new ideas to life.

For a full-color Rainmakers poster, write Rain Bird, 7045 N. Grand Avenue, Glendora, CA 91740
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How to protect your turf from the
world’s toughest critic: the golfer.

With this formidable array of armament on your side,
you have a broad spectrum turf management program
that can ward off just about any attack from weeds or
fungi or golfers.

And you can manage it all with surprising economy. Chipco®
products protect the green of your turf without straining the green
in your budget.

Just try any one of them, and you’ll want the entire arsenal.
Because once you use a Chipco anything, you’ll soon be using Chipco
everything else.

Chipco Buctnil’ gives early control of broadleaf weeds in newly
planted grasses for sod or seed production.

Chipco Turf Herbicide MCPP controls clover, chickweed,
knotweed and other surface creeping weeds and is safe and effective
for use on most bent grasses.

Chipco Turf Kleen is a broad spectrum herbicide that controls
broadleaf and surface creeping weeds with a wide margin of safety
around trees and shrubs.

Chipco Spot Kleen is a systemic fungicide for control of dollar
spot, Fusarium blight, stripe smut, large brown patch and copper spot.

Chipco Thiram 75 prevents and controls snow mold, large
brown patch and dollar spot.Used with Spot Kleen, it offers a
complete disease control program.

Chipco Microgreen Liquid prevents chlorosis which results
in long lasting deep green color, more root growth and less
desiccation.
| Chipco Turf Herbicide D is a general purpose broadleaf
herbicide ideally suited where economical control is desired.

Chipco Spreader Activator is a quality adjuvant to increase
the efficiency and effectiveness of turf chemicals.

Chipco Crab Kleen gives economical and selective post-
emergence control of crab grass, chickweed and other

grassy weeds in established turf. : Rl\od.u

Rhodia Inc., Agricultural Division, Monmouth Junction, New Jersey (08852
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rhizomes, the Poa annua will main-
tain a competitive advantage above
the ground.

Leaf texture is also affected by
mowing. Unclipped turf of any
species has wider leaf blades than
when it has been mowed. In gen-
eral, the closer the mowing the finer
the texture. Finer texture is desir-
able in most cases. The fine tex-
tured leaves of close clipped bent-
grasses have better putting quality
than would the leaves of unclipped
bentgrass. Annual bluegrass leaves
become quite fine textured when
mowed at putting green height.
High cut turf has wide leaves which
provides good light interception.
However, since closer mowing can
increase the number of shoots per
unit area, any disadvantage associ-
ated with reduced width would be
offset.

Pg/unit area

Frequency. Frequency and cutting
height are interrelated. Generally, as
the mowing height is lowered, fre-
quency must be increased to main-
tain quality. Mowing frequency is
primarily dictated by shoot growth
rate.

To avoid scalping, the fre-
quency must increase when growth
rate increases. As a general rule, no
more than one-third of the foliage
should be removed. When fre-
quency does not change com-
mensurate with an increased shoot
growth rate, each mowing will re-
move an excessive amount of leaf
tissue. The plant is then given an un-
necessary physiological shock.
Defoliation of three-fourths of the
leaves can result in almost complete
root growth stoppage for as long as
two weeks. Reserve carbohydrates
are translocated and utilized for new

(R)

(8)

Reserve Carbohydrates (%)

g~

shoot growth. With severe scalping,
root growth not only stops, some-
times there can be considerable root
death. When this occurs, the turf
stand will not tolerate stresses and is
more disease susceptible.
Turfgrasses vary considerably in
their shoot growth rate. Tall fescue
and ryegrasses can have a rate near-
ly three times more rapid than bent-
grass. Frequency, however, is usu-
ally increased on the bentgrass be-
cause of the closeness of cut, par-
ticularly on golf greens. Nitrogen
fertility greatly increases the shoot
growth of all turfgrasses. At times
changes in the nitrogen fertility pro-
gram can manipulate plant growth
rate and affect mowing frequency.
Generally, the effects that mow-
ing frequency have on turf are the
same as those previously cited for
mowing height. When mowing fre-

Mowing Height

The effects of mowing on the photosynthesis ( Ps) per unit area of
upright type Kentucky bluegrasses (A ) compared to those more

decumbent (B).

Root Growth

>

\ 4
g

Shoot Density

N
>
Time (days)

The effect of close mowing on reserve carbohydrate depletion in
upright (A) and decumbent-type Kentucky bluegrasses (B).

Mowing Height

The effect of mowing height on root growth.
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Mowing Height -

The effect of mowing height (in the tolerance range for a species)

on shoot density.
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quency is increased, the shoot
growth rate will usually decrease.
The advantage of this reduced shoot
growth rate with more frequent
defoliation is that the amount of leaf
removed each mowing is small, and
the clippings will fall down through
the leaf canopy. This can eliminate
the necessity of catching clippings.
These small pieces of leaf clippings
are approximately 70 percent water
and easily decomposed com-
pounds. Consequently, decompo-
sition occurs rapidly and only con-
tributes a small amount to thatch.
Mower adjustment. Adjustment for
rotary mowers only refers to blade
sharpness. Dull rotary mower
blades tend to shred grass leaves
rather than cut them. The fiber con-
tent of the vascular system (veins) is
high and resists cutting, and conse-
quently will shred. A severe reduc-
tion in aesthetic quality will result
because the exposed shredded veins
dehydrate and turn brown. These
bruised, shredded leaves are not
only unattractive, but provide
points of entry for pathogens.
Reel-type mowers that are not

Leaf Width

-~
=

Mowing Height

sharp can result in a “banding” of
leaf blades which districts from the
appearance. Reel mowers that are
sharp, but out of adjustment, do not
cut cleanly, leaving a ragged edge.
Misadjustment can also result in
“rippling” of the overall canopy

which is unattractive wven though
the cut may be satisfactory. Turf
that has a high leaf fiber content
(ryegrasses and tall fescue) must be
cut with sharp, properly adjusted
equipment to insure optimum
appearance. O

The answer is simple...
Vermeer Tree Spades. Ask
anyone who owns a Vermeer,
and he'll probably tell you he
bought it for two reasons.
First, because of the tremen-
‘dous demand for “instant
shade”. More and more
nurseries, landscapers, tree
farms and developers are using
Vermeer machines to fill orders
on large trees, or to “‘bank
‘'em’”’ for peak demands.
Secondly, since Vermeer Tree
Spades require less labor,
you actually save money. With
any of five, patented Vermeer

APRIL 1976

How to“bank”
or transplant
trees more

profitably

models, you can
“bank’ or transplant
treesup to 6” in diam-
eter in minutes. Hydrau-
lically-operated steel
“spades’” do all the work gently
and neatly. Find out why more
trees are transplanted by
Vermeer Tree Spades than all
other machines combined.
Write, or better yet, call “The

Vermeer

7204 NEW SHARON RD. ® PELLA, IOWA 50219 ® (516) 628-3141

Circle 131 on free information card

Diggin’ Dutchman” for com-
plete information and a FREE
demonstration. There's a
Vermeer machine
to fit your
operation.




Entomologists Continue Study
Of Turf Pest Ataenius Spretulus

Extensive damage to golf course turf
in the East and Midwest has been
the result of the appearance of a
new, small white grub, Ataenius
spretulus. The new turf pest has
caused considerable damage to fair-
ways, greens and tees in areas rang-
ing from Illinois to Michigan to New
Jersey.

Dr. Kent Beckman, turfgrass
specialist for TUCO, Division of the
Upjohn Co., at Kalamazoo, Mich.,
told WEEDS, TREES & TURF the
grub attacks the tender feeder roots
of grass and usually works about a
half-inch below the soil surface.
“Damage first appears as localized
dry spots,” he said. **And many turf
managers have made the mistake of
irrigating the dry-appearing areas
without investigating below the soil
surface.”

Dr. Beckman received his B.S. in
forestry at the University of Wash-
ington, and his Ph.D. at Oregon
State University majoring in bio-
logy, plant pathology and bio-
chemistry. He has been involved in
turf research for 12 years.

The grub pest particularly likes
Poa and bentgrass turf, although it
has been found in bluegrass and
other grass species, he said.

He said the grub has probably
existed in some areas before, but
was usually identified as something
else. He says particularly during the

last three or four years that which
was described as dry spots may have
in reality been the results of the
Ataenius grub. The grub’s sudden
wide-spread appearance was attrib-
uted largely to ideal weather condi-
tions and a general lack of insecti-
cide programs on fairways and cut-
backs in other areas due to eco-
nomic strains. Entomologists are
currently studying the new pest in an
effort to learn more about it. Turf
conference programs recently have
had many programs on the grub,
and research on the grub is cur-
rently in the process of being
funded.
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*“The adult is a small, black bee-
tle that winters in grass clippings,
debris and other such materials,”
Dr. Beckman said. “The adults
come out of hibernation in the spr-
ing, lay their eggs in the turf, which
hatch into their destructive larvae
stage by late June and early July.
The adult beetles can fly, so they are
able to spread rapidly. If growth
conditions are favorable, such as
with warm and moist weather, the
adults emerging in July will again
lay their eggs for a second gener-
ation to follow in August.”

He said the tiny, white grub is
about the same thickness and length
of a sharpened pencil lead. He adds
that it also has a brownish head and
a dark posterior like that of more
common white grubs.

“*Damage may first appear to be
turfgrass wilting about the size of a
golf ball which can spread to cover
several square yards,” he said. “And
although it only takes about 30
grubs per square foot to begin

Dr. Beckman

damaging turf, as many as 50 per
square inch have been found.” Early
control is important and special care
must be made to insure a complete
kill as resistance to various insecti-
cides has been observed.

“Damage from the grub appears
in July or August, so one should
begin looking for the pest in three-
day intervals during the middle to
latter part of June,” he said. *'If a
dry-appearing area is spotted,
positive identification can be made
by pulling up small patches of turf.
Turf that has been invaded by the
tiny grub will peel back like carpet,
he said, and the grubs can be seen
working from the soil surface
through the first half-inch of the
soil.”

Because the grub has demon-
strated a resistance to some insecti-
cides, control in some areas has been
erratic.

“High populations of the grub
have been found in areas that had
been previously treated with
dieldrin, heptachlor and chlor-
dane,” he said. *Resistance to these
cyclodiene insecticides has been
found on courses in Ohio, Con-
necticut, New York and New
Jersey.”

“One of the best materials avail-
able for controlling the pest is Prox-
ol 80 SP,” Dr. Beckman said. “It is
essential to get the chemical through
layers of thatch to where the grubs
are working in order to obtain con-
trol of white grubs and the mini-
grubs are no exception. Water will
carry the material down to the giubs
which explains why water-soluble
products have proven so effective.”

He said the chemical should be
applied at 3% ounce per 1,000
square feet, or equivalent per acre,
either early in the morning or late
afternoon, followed by thorough
irrigation of the turf which carries
the material down to the grub feed-
ing zone. He advises inspection 12 to
24 hours following chemical appli-
cations to insure that desired levels
of control were obtained. O
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STRAIGHT TALK FROM YOUR DITCH WITCH MAN
"My job is

- : "
helping you do your job!

“Al equipment dealers talk about service after the sale. Let me tell you what service means to
me. Selling and servicing Ditch Witch equipment is my only business. The way | see it, my job
is helping you do your job. | do that by providing the quality equipment you need and helping
you maintain it. Ditch Witch equipment is built to last. It's basic design makes routine
maintenance easy. But, like any construction equipment, it sometimes requires repair service. |
maintain a full inventory of Ditch Witch parts and a staff of professional factory-trained service
personnel who are ready to serve you wherever and whenever you need them. At Ditch Witch,
we tell it to you straight!”

Call (800) 654-6481 Toll Free for the name of the dealer nearest you.

Ditch Witch doalov minimize your down-time
by providing rapid parts service.

» 1.' v
Professional Dltch Witch sales personnel know their product line and the needs The factory-trained service department is
of customers in their territory. ;eady when you need it— in the shop orin the
ield.

Ditch Witch . .. equipment from 7- to 195-HP.

CHARLES MACHINE WORKS, INC.
P.O. Box 66
Perry, Oklahoma 73077th

&
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to get rid of

TRIMEC is number 1 because:

* Controls the widest range of broadleaf weeds.

® Gets “hard-to-kill" species without repeated applications.

® Gives wide margin of safety to lawn grasses.

® Minimum hazard from root absorption to flowers and

* No vapor action after application.

ornamentals, deciduous and coniferous.

e Effective weed control at wide range of temperatures.

e Sequestered to overcome water hardness problems.

® Treated areas may be seeded within two weeks.

* Non-flammable and non-corrosive in use.

® Product stable for several years but subject to freezing at

temperatures below 32° F.

ONLY TRIMEC HAS THEM ALL —
No other herbicide has all these benefits.
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AUTHORIZED DISTRIBUTORS
GORDON PROFESSIONAL TURF PRODUCTS

ALABAMA

Birmingham ® Norala Company, Inc
® Tieco, Inc
® Tieco, Inc

ARIZONA

Phoenix

© Ocodental Chemical Co
© Tatget Chemncal Co.

© Capitol Nursery Supply
Tucson

© Copper State Chemical Company

ARKANSAS

Little Rock
® Capial Equipment Co

CALIFORNIA

Awsa

© Occidental Chemical Co.
Blythe ® Amvac Ag Chem
Carson » ipoly. Inc

Cathedral City
© Butlers Mill. Inc

Barbara @ Agri Turf Supplies. Inc

Santa Rosa

@ Pyrity Chemical Products Co
South Gate

® Los Angeles Chemical Co
COLORADO

Arvada ® Gorby Hornng, Inc
Colorado Spr

® Gorby Nm:r Inc
Denver ® Van Waters & Rogers

CONNECTICUT

Greenwich
® Emanuel Shemin Greenhouses & Nury.
Hazardwille © 0id Fox Chemical. Inc

FLORIDA

Davenport ® USS Agn Chemicals
Jacksonville ® Bingham Seed Co

® Swift Agrcuttural Chemicals Corp
Pensacola

© Gult Share Turl Supply, inc
© Tieco Gulf Coast

It kills these weeds, and more:

Common Chickweed
Mouse-Early Chickweed

Lambsquarter
Milford (Yarrow)
Morning Glory

Shepherd’s Purse

Spotted Spurge
Carpet Weed
Sheep Sorrel
Black Medic
Wild Lettuce

Sanford ® Chase & Company
Winterhaven
® Swift Agncultural Chem Corp

GEORGIA
Atlanta ® Regal Chemical Co
Park

© Stephenson Chemical Co
Conyers ® Lawn & Turl Inc

® Georpra Golf & Garden

HAWAII

Honolulu ® Gaspro. Inc
© Occidental Chemical Co

IDAHO

Boise  Steve Regan Co
Caldwell

® Wasatch Chemical Co
Idaho Falls

© Wasatch Chemical Co
Rupert ® Wasatch Chemical Co

ILLINOIS

Addison

® South Turt Equipment, Inc
Chicago © George A Daves, Inc
W. Chicago ® Tur! Products L1d

Circle 164 on free information card

Bedstraw

Clover

Dandelion
Dichondra
Ground lvy

Heal-All
Henbit

Knotweed

Mustard

Peppergrass

® Scruggs-Drake Equipment. Inc
Geneseo ® C D Ford & Sons
Peoria

Bindweed

Pigweed
Plantain
Purslane
Ragweed
Smartweed
Sunflower
Thistle
Wild Garlic
Yarrow
Curled Dock
Wild Onion

TRIMEC kills virtually
all broadleaf weeds,
and usually with only
one application.

TRIMEC is a registered
trademark of PBI-GORDON
Corporation, U.S. Patent
No. 3,284,186.

Sioux City
o W R Anderson Dist Co
Waterloo ® Foster's. Inc =

KANSAS

Kansas City

© Pest Control Supphies

© Rhodes Chemical Co
Salina ® The Landsco Corp
Wichita

© Champion Tur! Equipment, Inc.
© Robert S Wise Co

KENTUCKY

Florence
® Geo W Hll & Company
Louts!

® Ky-inna Turf Supply Co. Inc

LOUISIANA

New Orleans
© Southern Specialty Saies
Plain Deal

ling
© Weyhe's Golt Course Spec, ing
MARYLAND

Baltimore
© Cornell Chemical & Equip Ca.,
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