Seeders for planting. Our seeders
plant, not scatter seed, at a controlled
and constant depth. Which means
that more seed grows, even where
you've never been able to grow grass
before. So you grow more for your
seed investment. In less time. With less
effort. And achieve rich, luxurious
lawn and turf. Two models available:
the self-propelled Rogers Model
524-100 with 21” seeding width, and
the big 3-point hitch mounting Rogers
Model 548-100 with 4’ seeding width.

Sub-Air for deep aeration. Designed
to relieve those heavy compaction
areas such as greens and heavy traffic
locations. An exclusive method sinks
3 special tilling blades as deep as

7". These blades oscillate well under
the turf to give underground aeration
without disturbing the surface. Sod
Master Sub-Air. For deep compaction
problems.

Sweepers for cleaning up. Our
sweepers pick up wet or dry leaves,
grass clippings, bottles, rocks, paper,
branches and other debris to keep

turf looking the way turf should look.
Patented rubber pick-up fingers
work with gentle sweeping action. Six
models of Rogers Sweepers available
to meet your cleaning up requirements:

Utility truck for all those chores.

A real workhorse that goes
everywhere and does everything.

It carries tools, and with a variety of
attachments it aerates, spikes, sprays
and dumps. And the heavy duty
P.T.O. can also provide an auxiliary
power source. The Rogers Model 12
Truck. Designed for turf maintenance.

JACOBSEN.

Jacobsen Manufacturing Company, Racine, Wisconsin 53403
A member Company of Allegheny Ludlum Industries
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THE NAME

OF THE

GAME!

IN GOLF IT'S

Warren's. A-20
Bluegrass

THE FINEST GOLF GRAS

FOR TEES
FOR FAIRWAYS
FOR APPROACHES

® Heals more rapidly from divot
injury.

e Requires less maintenance.

® Greater disease resistance.

o Stiff upright growth supports ball
better.

e Thrives under short mowing
down to 34".

e Hardy. Withstands traffic.

RATED “EXCELLENT"” BY
LEADING UNIVERSITIES AND
RESEARCH ORGANIZATIONS.

Available only
as sod or plugs

ARREN’S
TURF NURSERIES

T T LA 1RO CORNT 1D COAN
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by Dr. James B. Beard

TURFGRASS
RESEARCH
REVIEW

A 2 T

How pollution affects turfgrasses

Response of turfgrass cultivars to
ozone and sulfur dioxide in the
atmosphere. E. Brennan and P.M.
Halisky. 1970. Phytopathology.
60:1544-1546. (from the Department
of Plant Biology, Rutgers State Uni-
versity, New Brunsunck, N.J. 08903).

The relative ozone (O5) and sulfur
dioxide (SO;) sensitivity of seven
species and 11 cultivars of the com-
mon turfgrasses were evaluated in
this investigation. Used were mature
sods of creeping bentgrass (Penn-
cross); bermudagrass (Kansas P-16);
red fescue (Pennlawn and High-
light); perennial ryegrass (Man-
hattan and Lamora); annual blue-
grass; Kentucky bluegrass (Merion
and Delta), and Japanese lawngrass
(Meyer and Common). Four-inch
diameter plugs were transplanted to
pots in May and placed in the green-

house where they were watered daily
and maintained at a two-inch cutting
height. After reaching equilibrium,
four replications of each species and
cultivar were exposed to controlled
fumigation with 0.3ppm of ozone for
six hours. The temperature in the
fumigation chamber was in the range
of 24 to 27 C. with a relative
humidity of 30 per cent. The fum-
igation treatments were applied in

June, and the same series was re-

peated in August. A visual evaluation
of ozone phytotoxicity to the leaves
was made after seven days. Daily ob-
servations were also made concerning
ozone phytotoxicity symptoms.

In a second experiment, three bent-
grass species (A. palustris Huds., A.
tenuis Sibth. and A. canina 1..) and
seven cultivars (Kingston, Cohansey,
Penncross, Seaside, Astoria, High-
land and Holfior) were evaluated for
ozone sensitivity. Five-year-old plugs
of each species and cultivar were
transplanted to the greenhouse in
October. The experimental proce-
dure was the same as previously de-
scribed except that two levels of ozone
fumigation were used: 0.23 and
0.30ppm O3.

In the third experiment, the rela-
tive sulfur dioxide sensitivity was
determined for the same seven species
and 11 cultivars used in the first
experiment. The procedure was the
same except that the fumigation
treatments involved six hours ex-
posure to each of three levels of sulfur
dioxide (0.75, 0.85 and 1.80ppm
SO;). The temperature conditions
in the fumigation chamber ranged
from 27 to 30 C. with a relative
humidity of 50 per cent.

Results: Substantial variability in
sensitivity to ozone occurred among
the seven turfgrass species utilized in
this experiment. The general rank-
ings are presented in Table 1. Within

Table 1. Relative sensitivity of
8 turfgrass cultivars to controlled ozone fumigation.

High Intermediate Low Minimal
sensitivity sensitivity sensitivity sensitivity
Penncross Merion P-16 Meyer
creeping Kentucky bermuda- zoysiagrass
bentgrass bluegrass grass
Annual Manhattan Highlight
bluegrass perennial chewings

ryegrass fescue

Pennlawn

red fescue

(Continued on page 35)



And you know how good that is
You see more and more Harley-
Davidson golf cars on America’s
top courses. We build Utilicars

with the same care, the same

idea that only “perfect” will do. The
same way we've been putting
power on wheels for over 67 years
That's why they're such hard-
working, long-lasting cars. So

on w
our golf car...Harley-Davidson.

economical to own and operate
And why they're so widely
accepted for industrial uses
Choose from six body styles,

cabs and other options to match
your jobs. Choose gasoline

power with simple, reliable
automatic transmission plus

instant ignition starting that ends
wasteful idling. Get a demonstration
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today from your Harley-Davidson
dealer. . .the place to go for fast,
dependable service, too. And be
sure to look closely at our brand
new high strength industrial bumper
(not shown). It's tough. Or write:
Manager, Commercial Car Division,
AMF | HARLEY-DAVIDSON,

3700 West Juneau Avenue,
Milwaukee, Wisconsin 53201.




NO OTHER HERBICIDE STOPS
AS MANY WEED VARIETIES

AS MALLINCKRODTS

HIEASAN

BRAND BROADLEAF HERBICIDE

That's because TREX-SAN(™) js a
unique combination of 2-4 D, MCPP,
and DICAMBA that provides the
safest most effective mixture for the
control of broadleaf weeds, while

maximizing chemical safety to turf
and ornamental plantings. Spring and
Fall applications will control:

BEDSTRAW, BLACK MEDIC,
BUCKHORN, BURDOCK, CHIC-
ORY, CHICKWEED, CLOVER,
DANDELION, DOCK, GROUND
IVY, HEAL-ALL, HENBIT, KNOT-
WEED, LAMBSQUARTER, LESPE-

DEZA, MALLOW, MORNING ~
GLORY, PEPPERGRASS, PIG-

WEED, PLANTAINS, POISON IVY, OVER 30 BROADLEAF WEEDS
POISON OAK, PURSLANE, RAG-
WEED, SHEEP SORREL, SHEP-
HERD'S PURSE, SPEEDWELL,
SPURGE, THISTLE, WILD CAR-
ROT, WILD GARLIC, WILD LET-
TUCE,WILDONION,andYARROW!

Cost is comparable to other broad
spectrum herbicides!

Order from your Mallinckrodt distributor today!

5 MALLINCKRODT CHEMICAL WORKS
Mallinckrodt ST. LOUIS
® Jersey City » Los Angeles * Montreal
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continued from page 32

species, Delta Kentucky bluegrass
was less sensitive than Merion
whereas no visible differences were
evident between (a) Manhattan and
Lamora perennial ryegrasses and (b)
Meyer and common zoysiagrass.

Typical symptoms of ozone toxi-
city in bentgrass and bermudagrass
involved necrosis and bleaching of
the leaf tips. Ryegrass exhibited a
glossy, dark-brown necrosis of the
entire leaf. A third type of ozone toxi-
city symptom observed on red fescue
leaves consisted of minute, dark-
brown stipples. No visible injury
symptoms were evident on zoysia-
grass under these conditions.

All seven bentgrass cultivars
utilized in the second experiment
were highly sensitive to a six hour
exposure with 0.30ppm Oj3.
However, intra- and inter-species dif-
ferentials were evident among the
Agrostis species when exposed to a
lower ozone concentration. Kings-
ton and Highland proved the least
sensitive, Holfior and Penncross
intermediate and Astoria, Seaside
and Cohansey the most sensitive to
six hour exposure to 0.23ppm Oj5.

The relative tolerance of the seven
turfgrass species and four cultivars to
sulfur dioxide was different from
that found for ozone. A summary of
the relative sensitivity of these turf-
grasses is given in Table 2. Within
species, Manhattan perennial rye-
grass was slightly less sensitive than
Lamora while no visible differences
were evident between (a) Delta and
Merion Kentucky bluegrass and (b)

Meyer and common zoysiagrass.

Sulfur dioxide injury symptoms
involve immediate development of a
dull, water-soaked appearance in the
interveinal areas of the leaves. Sub-
sequently this affected tissue dries and
bleaches to an ivory color. Character-
istically the symptoms develop at the
terminal portions of the leaf blades.
Comments: Turfgrass injury from
atmospheric pollutants is of in-
creasing concern to professional turf-
men and turfgrass users. Three basic
types of pollutants occur: (a) toxic
gases, (b) minute solid particles and
(c) aerosols of small water droplets
containing high concentrations of
acids or-salts. The injurious effects of
atmospheric pollutants on plants may
be through direct toxicity or in-
directly through the screening of in-
coming solar radiation. Turfgrasses
which are injured or weakened by
atmospheric pollutants are more
prone to serious damage by wear,
diseases, insects and nematodes.

Artificial pollutants are the most
frequent cause of direct toxic injury to
turfgrasses. The most common types
are (a) sulfur dioxide gas, (b) fluoride
containing gases and (¢) toxic gases
associated with smog.

Sulfur dioxide

Sulfur dioxide has been a major
pollutant for a long time. It evolves
from the burning of coal and oil
having a high sulfur content as well
as from the smelting of sulfide ores.
Sulfur dioxide is most commonly a
problem in Europe and certain in-
dustrialized urban regions of the
United States. Sulfur dioxide injury
to plants is characterized by the des-

you'll doabeller job

ol marKing faster
and easier witn (ne
protessional tool

FAST !
EFFICIENT !
I

U.S. PATENT NO. 3485206

Expert performance with
minimum effort

Lay out drain tile, sprinkling systems.
Reduces jobs from hours to minutes!
Marks extremely high visibility lines.
Aerosol paint non-toxic to grass.
Natural for golf courses.

s Used for recreational activities
Table 2. Relative sensitivity of 8 turfgrass cultivars to controlled of all kinds.
sulfur dioxide fumigation. (Case | Easy Marker s 2“
contains Handle
. twelve
High Intermediate Low 13 0z. | Silver or Yellow 24
sensitivity sensitivity sensitivity cans.) Per Case
Fluorescent Red s 3“
Per Case
Highlight Annual P-16 o) F.O P
chewings bluegrass bermudagrass g i b
‘fescue Need to stripe a Parking Lot or
Athletic Field? Inquire about our
Pennlawn Merion Mevyer Easy Striper using Aerosols.
red fescue Kentucky Zoysiagrass Dealer Inquiries Invited
e FOX VALLEY
Penncross Manhattan
R MARKING SYSTEMS
bentgrass ryegrass
4 N 671 Route 59
BARTLETT, ILL. 60103

Telephone 312 / 837-8855
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B When you put in something We've been leaders in sprinkler
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as critical as underground head design for years. The first

sprinkling, you get only one Valve-In-Head, the first sealed >

chance to do it right. And on gear drive, the first 2-speed heads s

hundreds of courses since 1961, for fairways and greens. A few ».

that has meant Toro equipment. reasons great championship 2
Toro's Vari-Time* Control courses are choosing Toro. &h

System has set the standard. QOur equipment costs about -

the same as other brands cost.
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Toro. Because you only doitonce. -




Because of better design, ours
saves money over the long haul.
With a Toro Central
System, you control the entire
course from one location. Make
instant changes in your program
as the weather shifts. Savings on
labor costs can be dramatic.
Water efficiency is maximized.

Soggy turf and puddling are
virtually eliminated.

Let us help you build and
maintain the kind of turf you've
been dreaming about.

TORO

\+/

We Take Care

Toro Manufacturing Corporation, Moist O'Matic Division 5825 Jasmine Street P.O. Box 489, Riverside, California 92502
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truction of chlorophyll, which in-
hibits photosynthesis and restricts
growth. Injury is usually more severe
at high light intensities, tempera-
tures above 40°F. and high atmos-
pheric relative humidities.

Fluorides

Toxic fluoride containing gases, such
as hydrogen fluoride and silicon
tetrafluoride, can be serious prob-
lems in the vicinity of certain types of
industry. Extremely low concentra-
tions of fluorine can cause serious
plant injury. Typical symptoms are

a gray-green, water soaked appear-
ance at the leaf tips. Lesions form
which turn light tan to reddish brown
and gradually extend downward to
the leaf base. Succulent, young leaves
are most sensitive to fluoride injury.
Annual bluegrass, perennial rye-
grass and red fescue are quite sensi-
tive to hydrogen fluoride whereas
Kentucky bluegrass is intermediate
in sensitivity.
Smog

Smog is a more complex type of air
pollutant involving a unique blending

of solid and liquid aerosols in fine
particles with numerous inorganic

Our Motto:
speak softly and carry a big staff

(Buckner

Class
of "70

To serve you better, SISCO carries both a big staff and a big stock of
everything you will need in sprinkler irrigation equipment and supplies. We
now maintain two complete inventory locations; a new one in the

Chicago area as well as the Royal Oak, Michigan warehouse. When we sell
you a sprinkler irrigation system, you can be sure of a back-up parts
inventory to meet any service need later on. Our fine staff allows us to place
a vast amount of technical knowledge at your disposal. Whatever you

need in sprinkler irrigation materials, a
call to SISCO will get you fast action,

and that’s a promise

Call SISCO for a demonstration of Buckner's new CP-1 Central Programmer

Sprinkler Irrigation Supply Company,

Division of A. J. Miller, Inc., 1316 N. Campbell Rd.,
Royal Oak, Mich. 48067, (313) 548-7272

Chicago (312) 629-7730, Kalamazoo (616) 381-0506,
Columbus, Ohio (614) 888-1782

//
d/
LACO

ENGINEERED RAIN

For more information circle number 210 on card

38 ® GOLFDOM/1971 MARCH

and organic gases. The more signifi-
cant toxic constituents of smog are
not the direct products of industrial-
urban activities but are formed by
slow photochemical reactions which
occur in the atmosphere between
certain non-toxic substances, such as
the unsaturated hydrocarbons ad-
mitted from the internal combustion
engine, and small concentrations of
certain nitrogen oxides. The result-
ing toxic oxidants include ozone,
ozonides, peroxynitrates and peroxy-
acids.

The prerequisites for a serious
smog problem are (a) sources of
nitrogen oxide and unsaturate hydro-
carbons, (b) atmospheric conditions
involving a low wind velocity and a
large scale semipermanent, non-
diurnal temperature inversion
which prevents transport of atmo-
spheric pollutants from the area and
(c) solar radiation for driving the
photochemical reactions which pro-
duce ozone and peroxyacetylnitrate
(PAN). Ozone 1is the primary
phytotoxic atmospheric pollutant
along the Eastern, industrial-urban
coast line of the United States,
whereas PAN is most serious along
the industrial-urban complex of the
United States Pacific coastline.

The turfgrass ozone phytotoxicity
comparisons given in this study vary
somewhat from the California
studies. Evidently the smog studies
of California involve a greater re-
sponse to PAN phytotoxicity and as-
sociated symptoms whereas this study
has concentrated on the direct effects
of ozone alone.

Symptoms of smog (PAN) injury
involve tan spotting and/or trans-
verse banding of the grass leaf blades.
Elongating leaf tissues are the most
sensitive to smog injury, par-
ticularly if the stomata are open.
Smog injury results in a reduced
chlorophyll content, an impair-
ment of photosynthesis and an in-
creased respiration rate. The relative
rankings of turfgrass species in terms
of smog (PAN) sensitivity are fairly
comparable to the ozone sensitivity
comparisons given here.

It is quite evident from this dis-
cussion that one should specify the
particular phytotoxic agent involved
to avoid confusion when discussing
turfgrass injury from ulmusphcri("
pollutants. The specific injury
symptoms and relative phytotoxicity
among turfgrass species and cultivars
vary substantially depending on the
particular atmospheric pollutant
which occurs in a given area. O
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Dolge Stroke-Savers

1. TOTE Weed Eradicator. Total kill, plus maximum safety. Acts positively on annuals, biennials,
perennials; sterilizes soil. Exceptionally high LD rating. One gallon of TOTE
in 15 gallons water treats 1000 sq. ft. at 83.3% saving.

EW.T. 24-D Selective weed killer kills all broadleaf weeds—dandelions, plantain, poison ivy.
PENETRATE, Organic soil improver opens dense soils, improves porosity,
encourages deeper, stronger root growth. Not a wetting agent

DOLGE LAKE DYE. Turns muddy water hazards and ponds bright, lasting blue.
No danger to pets or wildlife.

BOOST J-70. Miracle solvent cleaner for all machinery from mowers to golf carts. Improves
wearing qualities, keeps them at top performance level years longer. Non-flammable.

NEW ALL PURPOSE, BROAD SPECTRUM TURF FUNGICIDE. One fungicide
to control all turf diseases. Another Dolge first!

**My championship flight for
all golf course mainte-
nance,''says Vance R. Price,
superintendent of Tangle-
wood Park, Clemmons,
North Carolina, “‘are these
Dolge winners. Any course
is easier to keep up to par
at less cost with Dolge
products. They have my
heartiest recommendation
for every golf course main-
tenance need."

P L US _Dolge makes all the extras to make
your maintenance job easier. Such as: CRABGRAX
(AMA/DSMA), for positive crab grass control, even
hard to kill silver crab grass. Full line of Turf
Insecticides to control animal and insect

pests. DOLCO Pine Ball Wash, pleasantly piney,
quick thorough cleaning

of golf balls in paddle

or rotary machines.

DEPENDABLE -

DOLGE

WHERE CLEANUP IS A SCIENCE

For Better Grounds Maintenance—Dolge, the Complete Caretaker.



Plus Dolge Extras to Make

Do‘ge lndoor Threesome Maintenance Easier— Dress- %

1. CINDET, the one multi-purpose cleaner and wax stripper does all routine up Furniture Polish; Wind-O-‘ 3
cleaning jobs better, faster, easier. Cleans all surfaces, floors, walls. Shine; Disinfectants; Ath-
lete's-foot Control Fungicide,

2. KING-COTE® the all-purpose zinc-interlocked floor finish that obsoletes e - Hand Soaps, Dispensers, De-
all others. Superb layup; slip resistant. \ A 4 0161 odorants for the locker room.

3. BRITE N’ UP, the 20 minute rug shampoo. Get carpet sparkling clean, walk 0
n

on it 20 minutes later! S l

Up-to-Par
Club House Maintenance

Indoors & Out—Dolge, the Complete Caretaker.

DEPENDABLE
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by Fred V. Grau

ANSWERS
TO TURF

QUESTIONS

What to use?

With the coming of spring and anoth-
er season of planting, questions are
being asked which indicate confusion
and indecision concerning what to
plant. This is especially true of the
bluegrasses. Pennstar, an improved
Kentucky bluegrass developed by Jo-
seph Duich at Penn State, has joined
Merion, Prato, Fylking, Newport,
Windsor, Park, Cougar, Sodco and
all the rest of the named varieties
available. In addition, there are the
common types, including South Da-
kota Certified Common. Where does
each one fit? What are its limitations
regarding climate, use, fertilizer re-
quirements, tolerance to close mow-
ing, susceptibility to pests and dis-
eases and other factors? Hopefully
each new variety will be superior in
every respect, but can we safely as-
sume this?

The trend is toward blends. The
idea is that the strong features of cer-
tain components will mask the weak
points of another. For example, Meri-
on’s superior leafspot resistance cov-
ers for varieties that are weak in this
regard; Fylking with its resistance to
stripe smut covers for Merion which
is susceptible. Common bluegrass is
notoriously susceptible to leafspot. To
plant it alone for lawns or fairways
without a strong leafspot resistant
companion would be inviting disaster.
But what should the blend contain in

Pennsylvania, New Jersey, Maryland,
Ohio and all the way to Nebraska and
Colorado?

It is of interest that when turf re-
search begins to flower at the Uni-
versity of Nebraska, the number one
goal apparently will be to solve the
blend problem. In the meantime we
shall hope to gather data from every
bluegrass consuming state and ex-
periment station to find more answers
to the dilemma. Let us not forget that
there are those bluegrasses repro-
duced by vegetative means only.
Among them are Warren’s A-10, A-
20 and A-34. While this is neither the
time nor the place to elaborate on their
merits, they are in use and they do
have a place. It will take more time
to sort them out into their special
categories but, so far, they stand alone
and do not seem to lend themselves
to blends with seeded bluegrasses.

Another big question is, “*Should
I include red fescue or ryegrass?” It
would seem that red fescue has no
place in a blend of elite bluegrasses
that are maintained at a fertility level
suitable for bluegrass. The fact re-
mains that many bluegrass mixtures
contain red fescue and ryegrass.

The new elite fine-leaf perennial
ryegrasses (Pelo, NK-100, Manhat-
tan and Pennfine) have a place in blue-
grass blends especially in spring seed-
ings where summer protection is need-
ed. We’ve had excellent results from a
simple Pelo-Merion-Fylking mixture
for fairways. In some cases we will
work Pennstar into the blend. If seed
supplies are short, Prato can be add-
ed as an “extender.”

The better turf varieties of blue-
grasses tend to be poor seed produc-
ers which raises production costs and
retail prices. Research has shown that
with adequate nutrients in the seed-
bed, light rates of seeding can pro-
duce the desired turf density. So,
when supplies of elite varieties are
short, plant less seed and “‘beef up”
the seedbed nutrients.

No replacement foreseen
Q—Do you feel that, because of its
tolerance to close, frequent mowing,
Fylking bluegrass will replace Merion
Jfor fairways? (Minnesota)
A—We do not anticipate any ‘‘re-
placement” of Merion by Fylking,
because both grasses are quite tol-
erant of close mowing and are com-
patible. In practice we find Merion
and Fylking being used in about equal
parts in blends with other varieties.
(Continued on page 42)
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Leat MIATIC

Constant product
improvement
insures that
LesterMATIC
Chargers will
always be your
best invest-
ment. Latest
models provide
new protection
against damaging surge currents
plus automatically retractable plug
blade protection and many other
new features that guarantee time-
saving, trouble-free performance.

See for yourself. Contact your distributor
or write us for complete specifications.

LESTER ELECTRICAL

625 West A Street, Lincoln, Nebr. 68522

LESTER EQUIPMENT

\ 2840 Coronado St., Anaheim, Calif. 92806
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NEW, —
INGENIOUS
AND
PRACTICAL

KEEP-DRI \

GOLF BAG TOPPE

* Extremely heavy transparent vinyl
“topper” with electronically sealed
seam and zipper. No stitches to rip,
rot or leak. Elastic collar slips
quickly over top of golf bag. Keeps
clubs, and inside of bag bone dry
in a sudden rain.

Long zipper top gives easy access
to all clubs. Folds to fit into any
golf bag pocket.

A unique, low-cost item for re-sale
or giveaway. Sensational in pro
shops, resort shops, country clubs,
driving ranges. Can be customized
with name, crest, emblem, etc.

Call or write for free samples and prices
ROBERT MANUFACTURING COMPANY
1001 East 23rd St. Hialeah, Fla. 33013
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POA ANNUA

Aliases: Jekyll-&-Hyde grass,
annual bluegrass

HAIRY CRABGRASS
Alias: large crabgrass

GREEN FOXTAIL
Alias:green rass






