Designed to save you money,
when you buy it and when you
use it.

The Cushman Turf Runabout
provides basic transportation
and light hauling capacity at a
budget price. So you don’t have
to tie up a golf car that could be
on the course earning a profit.

The Turf Runabout has the
speed and versatility to increase
your man’s efficiency. It can
move him and up to 1000 pounds
of equipment from job to job
quicker. So he'll spend less time
walking, more time working.

And the Runabout is powered
by an 18- hp, air-cooled OMC
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engine for plenty of power,
reliability, and ease of service.
Wide, turf tires go easy on the
grounds and front end shock
absorber suspension goes easy
on the rider.

The Cushman Turf Runabout.
The rugged, versatile turf taxi
that saves you time...and
money. See your Cushman Turf
dealer soon for a demonstration
or write:

Cushman Turf Equipment,
OMC-Lincoln, a Division of
Outboard Marine Corporation,
2227 Cushman Drive, P.O. Box
82409, Lincoln, Nebraska 68501
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Chlorosis of

red and silver maple

by Elton M. Smith and Cynthia D. Mitchell

Chlorosis or yellowing of foliage
is a common symptom of a number
of landscape trees due to one or a
number of factors. In areas where
the soil pH is above 6.5 manyu
plants, including numerous Oak
species, become deficient in iron as
the iron is in a form unavailable to
plants. The symptoms of iron defi-
ciency are, typically, yellow foliage
with green veins.

The symptoms of iron defi-
ciency closely resemble the symp-
toms of manganese deficiency which
occurs under the same high soil pH
conditions. Manganese deficiency is
common in Maples especially in
Red (Table 2) and Silver in Ohio. In
Michigan, manganese deficiency has
also been observed in Sugar and
Norway Maple (Table 1).

In advanced cases, the tissue be-
tween the veins turns brown particu-
larly along the leaf margins. The

Table 1 — The effect of limb implantation of manganese
sulfate on Red Maple (Acer rubrum) 5 months
from treatment April 29, 1975.

Check Manganese
Foliage color (1-10)! 5.0 9.0
Total chlorophyll (mg/g)? 170 226
Manganese content (ppm)? 193 499

1—Figures expressed on a 1-10 scale with 10 the darkest green.
2—Figures expressed as mg. total chlorophyll per g. of leaf tissue.
3—Figures expressed as elemental manganese in parts per million.

Table 2 — The effect of limb implantation of manganese
sulfate on Silver Maple (Acer saccharinum) 6
months from treatment March 25, 1976.

Check Manganese
Foliage color (1-10)* 3.0 8.0
Total chlorophyll (mg))g)? 163 209
Manganese content (ppm) 69 153

1—Figures expressed on a 1-10 scale with 10 the darkest green.
2—Figures expressed as mg. total chlorophyll per g. of leaf tissue.
3—Figures expressed as elemental manganese in parts per million.
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symptoms are most likely to occur
in the youngest or most recently
developed foliage since manganese
is relatively immobile within the fo-
liage. New growth of Red Maple is
likely to be stunted especially late
spring or summer growth.

To properly diagnose chlorosis
problems of trees and shrubs a soil
test and leaf analysis are recom-
mended. The soil test is important,
in the case of manganese deficiency,
to determine the soil pH while the
leaf or tissue analysis accurately
reveals the level of most major and
minor mineral elements necessary
for plant growth. The proper diag-
nosis must be stressed, prior to
treatment, because Maples treated
with iron, rather than manganese,
will cause the symptoms to become
more severe, since iron suppresses
manganese uptake due to an iron-
manganese antagonism.

Studies during 1975-1976 at
Ohio State University have shown
that with both Red and Silver Ma-
ple manganese will aid in prevent-
ing foliage chlorosis. The data in
Tables 1 and 2 reveal that trunk
implantations of capsules contain-
ing manganese sulfate will improve
foliage color and increase both total
chlorophyll and manganese levels.

Manganese sulfate capsules are
in the marketing channels as Mn
medicaps containing 28% manga-
nese. As a result of these and other
studies during the past several years,
several related points should be
made.

Treatments to be effective the
season of application should be
made prior to leaf growth in spring.
In other words, implant during the
winter months or early spring
although implants can be made year
round. Complete wound healing
generally occurs if treatments are
completed early in the season, while

Continued on page 36



THE GREEN MACHINE

VICTOR 800

This is the machine that revolutionized the turf industry ...
the machine that seeds or sprigs, fertilizes, waters, sprays, and
mulches in one easy operation . . . the Bowie Hydro-Mulcher.

Its performance and reliability are unequaled. |ts capabilities
have created a whole new industry of lawn and turf, ground
cover and erosion specialists. The Bowie Hydro-Mulcher is
the daddy of them all . . . the green machine.

EXCLUSIVE BOWIE HYDRO-MULCHER FEATURES:

B Only proven unit for both M Uses pump only for spraying,
sprigging and seeding with so pump lasts longer.

cellulose fiber mulches. M Slurry passes through pump

B Can mulch, fertilize and seed only once, thus reducing seed
or sprig half ar acre in eight damage and clogging.
minutes. i

M Has spray mist and other ac-

B Has enclosed shredder bar for cessory nozzles for such uses

shredding full bales of cellu- as insect control, tree spraying
lose fibers. and fire fighting.

B Has centralized tower control M Six models — from 350 to
with no hoses. 3,000 gallon capacity.

B Has triple agitators for faster
mixing and eliminating sedi- CALL OR WRITE FOR
ment build-up. COMPLETE DETAILS:

BOWIE INDUSTRIES, INC. / P. 0. BOX 931 / BOWIE, TEXAS 76230 / (817) 872-2286
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Silver maple. Leaf on
left treated with
MnSO4 capsules

in March. Leaf on right
untreated. Photo taken
in September.
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Silver
maple

Continued from page 32

mid-summer treatments may re-
quire 12-18 months to close.

Implants of the %" capsules
should be made in a spiral pattern
around the base of the tree trunk.
Effective control will not be pos-
sible unless the head of the capsules
are inserted beneath the cambium to
allow for proper cambium growth
and healing.

Manganese deficiency of Maples
can be corrected with other methods
of treatment. However, capsule
implantation is longer lasting than
foliar spraying and more effective
than soil treatments particularly in
soils with highly alkaline pH
readings.

In summary, if chlorosis of Red
and Silver Maple is noted with the
typical yellowish leaves with green
veins the reason is quite likely
manganese deficiency. A soil test

and leaf analysis to confirm the sus-
pected diagnosis is recommended.
Treating for all deficient elements is
suggested along with a pH adjust-
ment to 6.0 for Maples is advised.
Finally, manganese deficiency can
be prevented with implantations of
manganese sulfate capsules. O
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HITCH UP

TILTSTER the low bed trailer that tilts to ground level
| . for casy ‘rollaboard’ loading.

An easy, one-man
operation, Tiltster
~ transports loads up to
5,000 Ibs. anywhere you
} want them to go. Just a simple turn of the
jack handle and the trailer body tilts downward
\ for easy ‘roll-aboard’ loading. Bed automatically
1 returns to hauling position when loading is completed.
Tapered, self-adjusting tailgate ramp provides smooth,
| gradual incline for fast, safe loading. Three models; 3

& G ’ |
2,000 Ibs. to 5,000 Ibs. capacity. Circle No. 144 : @ @
D \=/A\
TRAILEVATOR Hydrauiically lifts

its own load in seconds

\("
i ‘ ' Strong, durable, all-purpose utility trailer with unitized steel bed
Trailevator lowers to ground level for fast, ‘roll aboard construction. Body tilts to ground level for fast, easy loading.

loading then I'ifts itsown load to ha_uling positionin seco.nds. Steel side racks and end gate with positive locking latch avail-
Lowers and lifts without uncoupling from towing vehicle. able. Three models; capacities to 2000 Ibs.; bed sizes to 6’ x 8'.
Four models, two capacities: 3,000 Ibs. and 2,000 Ibs. Bed

sizes up to 5'-10" x 10". Circle No. 145 Circle No. 146

Flat Bed Utility Trailer
,/ - —
e »‘\/3‘/

Single Axle Tiltster Low Profile Utility Trailer Flat Bed Tandem Axle

S

oy R -

Capacities to 2500 |bs.
Circle No. 150

Capacities to 3000 Ibs. Capacities to 1500 Ibs,
Circle No. 147 Circle No. 148 '\ | Circle No. 149

Magline Inc., Pinconning, Michigan 48650
® P.O. Box 347 Tel: (517) 879-2411
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iHre

Port of
Portland

Final touches were applied to a
$405,000 exterior landscaping pro-
gram in time to dedicate the new
Portland International Airport
(PIA) on May 16.

The redesigned and expanded
PIA — six years under develop-
ment and $71.8 million later — is a
reflection of the casual and friendly
Oregon lifestyle.

The landscaping project for the
Port of Portland, the municipal cor-
poration which owns and operates
PIA, was completed by the Salem,
Oregon contracting firm of L & R
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The greening
of Portland
International
Airport

. Portland

Airport

Landscape, Inc. William K. Roth,
Portland landscape architect, served
as consultant.

Landscaping around the newly
expanded terminal involved plant-
ing 54,800 English plants for ground
cover, 744 trees and 2,653 shrubs in
areas encompassing 275,000 square
feet, plus another 350,000 square
feet of grass area.

The end product of this new
landscaping in Oregon is, in the
opinion of Dennis Roberts, PIA
general maintenance supervisor,
“probably the cleanest and greenest

International

major airport in the country.”

Shrub plantings at public ap-
proaches to the terminal included 1,-
341 rose bushes in four varieties to
express Portland’s legend of being
the “City of Roses.” In bloom this
summer were 1,279 rosa flori-
bunda, 25 European floribunda, 20
Elizabeth of Gaines floribunda and
17 Spanish sun roses.

The spring-summer color bloom
also included 1,148 pearl Bradford
azaleas.

Nursery-stock trees which were

Continued on page 40



Many diesel tractors
have capacity they
never use. And a size
that can get in its own way.

Not Yanmar, though.
Each compact Yanmar diesel .
tractor has enough flat-torque
power for all groundkeeping
activities, but never more than you
can use. Because more than enough is
more than you can afford.
Yanmar gives you standard 2-speed
PTO, 3-point rear hitch and the
ability to precisely accommodate over 100
optional tools and implements. Four-wheel drive
is available. You can even transport one in a light truck.
Our diesel engines are specially designed for tractor
use. To run with absolute dependability year after year.
With minimum maintenance care. And much less over-
all expense.
Big performance in a small, highly mobile package.
From the people who pioneered the world’s first com-

YANMAR
" DIESEL

TRAGTOR

Sole Importer in U.S.: Mitsui & Co. (USA) Inc. 28th Floor, Time-Life Bidg. 303 East Ohio St., Chicago I11. 60611 Tel. 312-670-3388
YA“MA" Territory & Distributor: Ohio, Pa, N.J., Mar, W. Va, Mar-Del-Va Peninsula/C-A. McDade Co. Inc. Tel. 412-372-5630  Va/Richmond
Power Tel. 804-355-7831  N.C., Tenn(east)/North State Tractor Co. Inc. Tel. 919-621.0855 S.C., Ga, Fla, Ala/Lovette and Tharpe

DIESEL TRACTOR Co. Tel. 912:272-:3500 Mich /Decker & Co. Inc. Tel. 517-321-7231  la, Wis, Ill, Mo, Ind/John Fayhee & Sons, Inc. Tel. 309-775-3317

Ark, Missinorth), Tenn(west), Kylwest)/Capital Equipment Co. Tel. 501-847-3057 La, Miss/S & S Distributing Co T;-I8504 343 5734
YANMAR ES) NE LTD. Minn, N. Dak, S. Dak, Mont(east)/Sunset Equipment Co. Tel. 612-483-4551. Colo, Wyo, Kan, Neb, Ut, Ida{south east)/Byco Sales Ltd
oe L ke = ) Tel. 303-358-8700 Tex, Okla, N. Mex/Becknell Wholesale Co. Tel. 806-747-3201 Wash, Oreg, Alk/Sunset North West Tel. 206-455-
5640 Calif, Nev, Ariz, Hi, Guam, Ida(north west), Mont(west)/Gearmore Inc. Tel. 415-653-2493, 213-442-2131

1-11-1, Marunouchi, Chiyoda-xu, Tokyo, Japar

Cable: YANMAR TOKYO Telex 0222-2310,02224733
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Portland
International

Continued from page 38

from 8 to 20 feet high when planted
consisted of 401 Scotch pines, 104
thornless honey locust, 98 red
maple, 87 shore pines, 73 Washing-
ton hawthorn, 45 flame ash and 34
purple leafl plum.

Irrigation for the plantings and
lawns is provided by an automatic-
ally timed-by-zone sprinkler system
with a network of an estimated 12
miles of Schedule 40 PVC pipe in
diameter ranging from four-inch
mains down to half-inch risers.

Initial landscape grading during
new roadway construction to ap-
proach the Portland air terminal be-
gan five years ago. Landscape soil

Young trees are among 744 planted
along approaches to the newly ex-
panded passenger terminal at Port-
land International Airport.

4
.
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was riverbottom dredged sand,
placed within six inches of the final
grade.

Roberts said these soil prepara-
tion procedures followed: “We ap-
plied 50 pounds of gypsum per 1,000
square feet. Then we applied triple-
16 slow-release fertilizer at the rate
of 20 pounds per 1,000 square feet.

(We are still using 10 tons a year of

triple-16 at the airport.) Then we ad-
ded eight inches of bark dust, plenti-
ful in Oregon, and rotovated the
dust into the soil from a minimum 5
inches to a maximum 13 inches.
Then we raked to a finished grade.

*Grass was hydroseeded for a
quick start and sprayed with a mix-
ture of mulch for faster germina-
tion.”

The lawn seed mixture by weight
consisted of chewings fescue, 35 per-
cent; Illahee creeping fescue, 30 per-
cent; red creeping fescue, 25 per-
cent; and Astoria bentgrass, 10 per-
cent. Roberts said this mixture was
determined to be favorable for soil
and climate conditions at the air-
port.
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New trees are being fed with
Jobe tree spikes with 16-8-8 fertil-
izer, Roberts noted. These one-inch-
diameter by six-inch-long spikes are
placed at the base of a tree at the
rate of one spike for every one-inch
in tree-trunk diameter.

In addition to the newly land-
scaped areas of 625,000 square feet
around the PIA terminal, another
2,000 acres of grass between and
around aircraft runways are mowed
by three men from the general main-
tenance crew. This outlying turf
doesn’t need to be as pretty, but
specifications still apply.

Maximum growth along run-
ways, for example, cannot exceed 12
inches. Roberts said he uses a 2-4-5-
T weed killer along fences, as well as
Simazine Precip 80-W ground steril-
izer along fence lines and around
runway and taxiway light fixtures.

A crew of four full-time men,
aided by four students during the
summer months, maintains the
landscape in public areas around the
air terminal. “Grass mowing is a
constant job from April to Novem-
ber,” Roberts said.

Equipment for the landscape
crew includes three large tractors (a
pair of 40-20 John Deeres and a
Ford 8000) and a Ford 4000 to pull
smaller mowers.

The John Deere tractors pull 25-
foot wide Terrain King rotary mow-
ers which fold into a 10-foot section
for roadway transport. The crew
also operates an 8-foot Mott flail-
type mower; attached to each side of
it is a self-propelled, high-speed
Mott to produce a total width of 16
feet. Uses of this rig include trim-
ming around runway and taxiway
lights.

The PIA exterior landscaping
contract was in addition to the $17.7
million spent over the past three
years to expand the airport termi-
nal building, which was nearly dou-
bled in size to 446,150 square feet.

Expansion of PIA facilities was
needed to serve swelling numbers of
Portland air travelers using eight
major airlines. The terminal was
first opened in 1958 on its present
site along the Columbia River and
was designed to handle 1.5 million
passengers a year. PIA passenger
loadings in 1976 hit a record 3.3 mil-
lion, far more than the state’s entire
population of 2.4 million. a



