STRONG HABIT OF SPRUCE DOMINATES
HOMES YET FITS INTIMATE AREAS

By Douglas Chapman, Horticulturist, Dow Gardens, Midland, M|

Spruce (Picea) makes an effective tree for golf courses,
institutional grounds, parks, and large-area land-
scapes. It is also a fine specimen and attractive in mass
plantings. Spruce grow native in the cool-humid-
boreal region of the country from New England
through the Great Lakes to the West Coast. Species
spruce are fairly stiff and formal. Their habit is a strong
vertical line which can dominate home landscapes, yet
cultivars have been developed which fit small, inti-
mate landscapes. When young, the trees are thick;
while at maturity, the lower branches thin or die off
destroying the landscape effectiveness. They are sun
dependent. Shade or competition from other trees will
cause thinning, decline, or death. Generally, Picea
grow best in fertile, moist, yet well-drained soil.

Cytospora canker, heartwood decay (fomes), root
rot, rust, and needle cast will attack spruce. Cytospora
canker is the most devastating. It limits the useful life
of Colorado Spruce (Picea pungens) to 20 to 25 years in
much of the Midwest.

Insect problems include galls, aphids, budworm,
spruce needle miner, scale, and mites. Aphids, spruce
needle miner, and mites are the most difficult insects
to control in the Midwest. Bagworm causes a

significant problem in the Southern Great Lakes, e.g.,
Illinois, Indiana, and southern Ohio.

The most important species of spruce in the Midwest
and Northeast are Norway, White, Serbian, Oriental,
Englemann, and Colorado.

Norway Spruce (P. abies), a native to Europe, is an
outstanding spruce for the Midwest and Northeast. It
prefers cool, humid climates, and is very hardy to
-72°F., depending upon provenance or local adaption.
P. abies has a shallow root system and will grow in
sandy soil with a relatively high water table. When
young, it is a stiff, formal plant; at maturity, this 60-foot
tree becomes graceful with pendulous branches. The
4- to 6-inch long cones are cylindrical and hold on for
the entire winter. The contrast against a dark green
foliage is spectacular. Norway Spruce tolerates salt
spray but not soil-applied chlorides. It is an effective
specimen tree for large area mass plantings or at the
borders of open areas. I feel it is the most graceful and
effective of the species spruce.

Several cultivars of Norway Spruce work well for
home landscapes. They include ‘Maxwell,’ ‘Nest,’ and
‘Remont.” ‘Maxwell’ Norway Spruce (P. abies

Steel blue needles (above) accentuate the Colorado Spruce,
which grows in a wide range of soils but is very susceptible to
Cytospora canker.

Servian Spruce (F. Omorika—Ileft) grows in a dense, sym-
metrical fashion and reaches an effective landscape height be-
tween 40 and 50 feet.
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‘Maxwellii’), a dwarf, low globe, growing about one
inch a year, has short, bright green needles completely
surrounding the stems. ‘Nest' Norway Spruce (P. abies
‘Nudiformis’) is a dwarfed, somewhat flat-top globe,
growing 2 to 4 inches in height each year with an ulti-
mate height of 7 to 10 feet. ‘Remont’ Norway Spruce (P.
abies ‘Remonti’) is a wide, conical dwarf, reaching 12
feet in height. It grows 4 to 6 inches annually and has
brilliant green foliage. These cultivars are extremely
effective as accent plants in intimate areas.

White Spruce (P. glauca) is a broad, pyramidally-
shaped tree when young, and becomes somewhat as-
cending at maturity. Its ultimate peak height ranges be-
tween 40 to 60 feet with a spread of 10 to 20 feet. White
Spruce is particularly effective in mass plantings,
tolerating shade more than Norway or Colorado
Spruce. The leaves are 2-inch long, usually crowding
the upper side of the stem. They are pale green to glau-
cous in color. White Spruce transplants readily in
moist, loamy soils. Some of its outstanding characteris-
tics include good tolerance to wind, heat, cold,
drought, and especially crowding, which is excep-
tional for spruce. It is most effective in mass planting or
groups (3-5) and has a fairly rapid rate of growth.

Engelmann Spruce (P. engel mannii) is native
throughout the Cascades from British Columbia to
New Mexico. It is perfectly hardy, withstanding tem-

peratures from -50°F. to a high of 90°F. In its native
range it often reaches 100 to 120 feet in height; in the
Midwest, this dense, narrow, pyramidal tree rarely
reaches over 50 feet in height. It has been reported tol-
erant to sulfur dioxide and chloride sprays. Disease
problems are rare, showing a high degree of resistance
to Cytospora canker and heartwood rot (fomes). This
species has a coarse texture due to 1-inch long blue-
green needles. Engelmann Spruce should be consid-
ered one of the outstanding spruce, ranking as high as
Norway or White Spruce. In fact, Wyman considered it
the best of the ornamental spruces available. As a spe-
cies or accent in large areas, this plant should be em-
phasized to increase availability in the trade.
Servian Spruce (P. Omorika) is an extremely
effective dense, symmetrical tree. It grows slower than
Norway Spruce, reaching an effective landscape
height between 40 and 50 feet, but has been reported
over 100 feet in height. It is native in southeastern
Europe. The foliage is a good dark green. P. omorika is
particularly effective for industrial and park land-
scapes. It does require some winter protection or
placement in a north or northeast side of buildings in
fertile soil that is well-drained.
Oriental Spruce (P. orientalis) is a dense, compact
pyramidal tree with horizontal branching. Its effective
Continues on page 55

ft The EEGER BEEVER
\ the tree chipper at a

brush chipper price!

e Very productive —
chips diameters up to
12" — regardless of
length

e Safe operation — no
kick back

* Less expensive to
operate. Knives
changed quickly

¢ Curbside feed

* Heavy-duty

The Morbark EEGER BEEVER will chip brush,
sawmill slabs and edgings, Christmas trees, dry
material and most other disposable wood products.
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If you don’t
look forward to Mid-Am '81
making your year greener,

why are you reading this magazine?

You hold in your hands a magazine which has been carefully
designed for ... written to the interests of. ... and intended to be read
by ... individuals with one thing in common. .. a profession relating to
horticulture. That's why nurserymen and landscape contractors,
garden center operators and sod growers, landscape architects and
arborists join grounds maintenance supervisors and mass merchan-
disers every year at Mid-Am.

The Mid-America Horticultural Trade Show. popularly called Mid-
Am is known as the nation’s premier horticultural show. Featuring
exhibits or demonstrations by virtually every major industry supplier.
this is the one show which is anxiously awaited by Buyers and
Exhibitors alike. More than $2,000,000 worth of industry products
and services will be purchased during this year's Mid-Am show.

You are reading this magazine on the hopes of making some-
thing greener. Whether that something happens to be forty rows of
shade trees or your company's bank balance, Mid-Am '81 is your
easiest, fastest, and most effective means of reaching your goal. In
fact, we recommend you stop reading our ad. .. and start ringing our
phone.

SHOW DATES: January 16-18
- For more information contact us
Mid-American Trade Show
4300-L Lincoln Avenue
o Rolling Meadows, IL 60008
81 312/359-8160
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Thorough aeration with the weight transfer principle.
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Fast adaptability. No other aerator can adapt as fast or to as many machines.
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Choosing the right golf club is a
serious matter. You need one that’s just
right for the shot you have to make. You
should take into account the distance,
wind, lie, and obstacles.

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

YOU WOULDI'T TEE OFF WITH
A BASEBALL BAT.

And you wouldn’t want to get the

wrong tractor for the jobs you have to do.

Whether you take care of a golf
course, an estate, a campus, a park, or do
roadside maintenance, you want a tractor
that’s versatile. Can it handle a mid-
mount mower? A gang mower? Can it
move dirt? Dig a hole? Kubotas can do
all these things. Every Kubota has rear

PTO and a 3-point hitch that can accom-

modate a wide variety of implements.
You don’t want a tractor so specialized it
can do only one job.

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

KUBOTA.THE MID-5IZE TRACTOR.

Our tractors range from 12 to 81
horsepower. Small enough for economy,
large enough for heavy-duty jobs. It’s
wasteful to use 100 horses for some mow-
ing. And it’s impossible for 10 horses to
do heavy moving or hauling.

DIESELS. A KUBOTA SPECIALTY.

At Kubota, we've been making
diesel engines for 30 years. In fact, all
our engmes are diesels.

Rear-mowunt mowers or rotary cutters are available for all
Kubora tractors.

Diesel engines are rugged and
durable. They have no electric ignition
system, so they never need a tune-up.
And running a Kubota diesel engine
costs a lot less than running a comparable
gasoline engine.

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

WAIT! 1 want more information on all your
mid-size Kubotas. Please send me a free copy of
your latest brochure.

Mail to: Advertising Department
Kubota Tractor Corporation, 550 W. Artesia Blvd.
P. O. Box 7020, Compton, CA 90224
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ADDRESS
CITY COUNTY STATE VALY
AREA CODE TELEPHONE NUMBER

< KUBOTA

Wete looking for work.

Write 126 on reader service card

© 1980 Kubota Tractor Corporation
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FMC’s incredible Rotomist.
The most economical and effective way to protect your trees.

Test spray a Rotomist and you'll see
why we say it's incredible. Take the
maneuverability for instance. The
counter balanced discharge head
pivots through a 110 degree arc for
thorough spray coverage. And the
entire assembly rotates a full 360
degrees on a reinforced turntable
So you can reach every part of
your largest trees with ease

But that's only half the story
You can reduce labor and equipment
costs by as much as 50 percent
Because the Rotomist has the right
combination of engine size, axial
fan and air control chamber. These
features work together to produce
a more controlled pattern of air. One
that puts more spray material where
it's needed —in the tops of your
trees. Plus, since the Rotomist uses
air to carry the spray material, you
use less material and get better
penetration. It's even possible to
spray 5 to 8x concentrations. Which
greatly reduces refilling time and
allows for longer spraying time

Other standard features include a
conveniently located control panel
hose and gun capability, trailer or
skid mount, and a choice of 150
or 300 gallon spray tanks. A larger
model of the Rotomist (model 304)
is also available for the largest spray
ing requirements

Want to test spray a Rotomist?
You'll love it. See your FMC dealer
today or write for our free brochure
The FMC Corporation, Agricultural
Machinery Division, 5601 E
Highland Drive, Jonesboro,
Arkansas 72401

Manufacturers of sprayers, pumps mowers, and
tillage and harvesting equipment

Jonesboro, AR « Ripon, CA
Ocoee, FL » Minden, LA
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REVEGETATING MASSACHUSETTS HIGHWAYS
WITH AN ARRAY OF WILDFLOWER SODS

By Douglas L. Airhart, assistant professor, Dept. of Plant Pathology and Soil Sciences, University of Massachusetts, Amherst, MA

The task of revegetating and maintaining roadsidesis a
major concern of highway engineers. Shallow, acid
soils with low fertility and poor moisture retention,
steep slopes, and southern exposures make chal-
lenging problems.

Improved safety specifications have forced areas to
be regraded, which requires revegetation. The best so-
lution for these areas would be to establish native
plants that are aesthetic yet permanent, requiring min-
imal cost and maintenance. The standard practice has
been to seed with grass, but grasslands are not a natu-
ral or climax vegetation in New England and proper
maintenance is quite costly.

Another approach, to seed and plant native
wildflower species along roadsides, has been estab-
lished in many prairie states as an alternative to
grasses. The flowers chosen are native, sometimes en-
dangered in the area, and are not necessarily limited to
highway use (5). Some problems still exist with
wildflowers since some seeds are prohibitively expen-
sive, dormancy requirements and grass or plant com-
petition are not fully understood, and methods of es-
tablishment have not been specified. The use of sods
for plant establishment has been practiced with turf (3)
for a number of years. More recently, improved sods
have been prepared using plastic netting to reinforce
turf (4) or landscape materials (7). These sods provide
quick and effective ground cover with proper han-
dling, and can be used for slope stabilization or erosion
control (6). Increased interest in roadside beautifica-
tion has supported the use of wildflower species for
plant cover and slope stabilization along highways.

Although some methods have been compared (2) for
Massachusetts highways, the most successful method
has not been selected. This project was designed to test
the adaptiveness of wildflowers being studied on
Massachusetts highways for sod production and the
ability of these wildflower sods to become established
on highway slopes.

Materials and Methods

The seeding rate study was conducted in French
Hall greenhouses on the University of Massachusetts,
Ambherst campus (U.Mass.). In this test, four seed rates
of each of thirteen wildflower species were compared
in completely randomized design. The control seed
rates varied with suppliers recommendations, and
multiple rates of 5, 10, and 20 times were the treatments
(Table 1). Sod seedbeds were prepared, using plastic
trays (28 x 26 x 5 cm) known as half flats, with a pine
barkpeat substrate above and below a piece of Spartan
cloth netting to serve as a root binder.

The varieties tested were Black-eyed Susan (Rud-
beckia hirta), Blanketflower (Gaillardia aristata),
Butterfly Milkweed (Asclepias tuberosa), Chicory
(Chicorum intybua), Daisy (Chrysanthemum leucan-
themum ‘Alaska’ and ‘Ox-eye’), Dame’s Rocket
(Hesperis matronalis), Evening Primrose (Oenothera
lamarkiana, Purple Coneflower (Echinacea pur-
purea), Prairie Coneflower (Ratibida columnaris),
Spiked Gayfeather (Liatris spicata), and Yarrow (Ach-
illea millefolium). Seeds were sown by hand on the

Table 1. Species, Name, Source and Recommended Seed Rates of Wildflowers used in Sodding® Study.

Wildflower Common Recommended Rate
species Name Source” g/HF Ibs/Ac
Achillea millefolium Yarrow H .0104 1
A. millefolium ‘Roseum’ Yarrow - .0104 1
Asclepias tuberosa Butterfly Milkweed H .0520 5
C. leucanthemum ‘Alaska’ Daisy H .0624 6
C. leucanthemum ‘Ox-eye' Daisy E .0624 6
Cichorium intybus Chicory E .0520 5
Echinacea purpurea Purple Coneflower E 1249 12
Gaillardia aristata Blanketflower & 1041 10
Hesperis matronalis Dame's Rocket H .0832 8
Hesperis matronalis Dame's Rocket E .0832 8
Liatris spicata Spiked Gayfeather E 1249 12
Oenothera lamarckiana Evening Primrose E .0312 3
Ratibida columnaris Prairie Coneflower € .0312 3
Rudbeckia hirta Black-eyed Susan H .0416 4
Rudbeckia hirta Black-eyed Susan E .0416 4

“Seeds sown on peat-pine bark medium in 28 x 26 x 5 cm plastic half-flats (HF) under greenhouse conditions (15° C. NT).

YE = Environmental Seed Producers, El Monte, CA 91734; H = Herbst Bros. Seed, Brewster, NY 10509.
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surface of the substrate and germinated in the green-
house at 15°C. night temperatures with intermittent
misting. After germination, seeds were fertilized
weekly with 200 parts per million nitrogen from solu-
ble 20-20-20 fertilizer. Evaluations for sod use were
based on the uniformity of plant cover and density of
root growth after eight weeks while transplanting into
field plots. After 1 year, sods were again examined for
overwinter survival and spread into adjacent areas.
The same species were prepared (June, 1979) at the
best seed rate for testing on highway slope areas. The
test was located on a 2:1 sandy slope facing southwest
along I-91 northbound in Bernardston about two miles
south of the Vermont border. Plant establishment was
evaluated in September and December, 1979.

Results and Discussion

The best seed rate for satisfactory sod formation of
each species was as follows:

The field seed rate was satisfactory for sod
formation of Black-eyed Susan, Evening Primrose and
Yarrow, but other species required 5 or 10 times the
field seed rate to produce sods. Spiked Gayfeather re-
quired 20 times the field rate, which may be economic-
ally unfeasible. These seed rates may appear high, but
one report (1) stated that four times the recommended
rate produced longer and more effective blooming of
two wildflowers. A pinestraw mulch increased plant

establishment in most cases. If these sods can by
placed on bare or critical slopes, natural spreading
may be encouraged without expensive treatments or
equipment being needed. The grouping or patchy ap-
pearance would not be unlike other grass or flower
patches that appear on Massachusetts highways, par-
ticularly on steep slope areas that are minimally main-
tained even though they are extremely visible to mo-
torists.

All but four species survived well in the field trial,
with half of the survivors beginning to spread into ad-
jacent areas. Winter snow cover was mild, which may
have caused part of the mortality due to poor insulation
or moisture loss from the substrate. Some plants ap-
peared dead when examined in early spring, but had
revived by early summer. Those that spread— Yarrow,
Black-eyed Susan, Ox-eye Daisy, Evening Prim-
rose—are recommended for further study for critical
slope stabilization.

The response of the highway trial was slightly
different, with all but 5 species surviving. Dame’s
Rocket and Purple Coneflower were not successful
survivors in this trial. The slope is steep and sandy,
with little cover besides mosses, and the weather was
hot and dry when the sods were set out. Water was ap-
plied weekly for three weeks after planting but condi-
tions were extreme. The number rooted and alive de-
creased more than expected, but the winter
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appearances may not be a true indication of survival or
death. There was no indication of spreading into adja-
cent areas at the last examination (December, 1979).

Wildflower sods can be easily prepared using the
techniques described here, although a root binder and
high seed densities are required. The binder material
can be plastic or cloth netting, with little differences in
sod stability between them if roots are given sufficient
time to develop. Eight weeks was sufficient time for
fine netted cloth, but loose netted plastic may require a
longer development period. The binder material
serves an additional use when planting on slopes,
since excess binder can be covered with soil to help re-
tain the sod and soil adjacent to the sod.

The tap-rooted varieties, Butterfly Milkweed and
Spiked Gayfeather, were most difficult to establish
and handle as sods, and were not completely
satisfactory. Sods of Black-eyed Susan, Ox-eye Daisy,
Evening Primrose and Yarrow were first to become es-
tablished and spread into adjacent areas, by seed or
root growth. If suitable, these would be the first varie-
ties to attempt for sodding roadside slopes, although
other varieties may be more suitable in different
areas.

Time of planting and weather (moisture) conditions
may be more critical than sodding method or plant spe-
cies. The sods can be treated as a container crop,

fertilized, hardened off before planting, or held for pe-
riods of time until planting conditions are favorable.
Flowering may occur before transplanting with Black-
eyed Susan, but no apparent setback was noticed in
these trials. The sods were easily handled and could
be cut into smaller sections to fit small spaces or spread
more effectively on slopes. Wildflowers may be estab-
lished quickly and easily with this sodding method,
which may provide the nucleus for establishing larger
colonies on inaccessible areas or other areas needing
low maintenance and colorful display.
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Rock Tough

VEMCO Flail Mowers

Talk about versatile! The Vemco Flail Mower keeps
parks, and other large lawn areas smooth and
streak-free. It also cuts rocky, trashy areas where
ordinary mowers cannot go.

Standard Series mowers, with 42”7, 48” and 60”
widths, have many construction features usually
found only on heavy-duty models. Heavy Duty Series,
with 60”7, 72” and 84” widths are tougher yet.

Rock Dodger blades swing free in all directions,
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We urge you to compare a
VEMCO with any other mower
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