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Plant selection and handling, site preparation, and maintenance
combine to maximize your investment
in roadside plantings.

rnamental plantings are a way
to blend the stark utility of
roadways with their surround-
ings by improving the aesthetic
and environmental qualities of

the roadside. Roadside plantings are also
an effective way to improve community
relations. The advantage of using trees
and shrubs for roadside plantings is their
long lives and large size—they can make
a positive visual impact for a long time.
Additionally, the long-term maintenance
requirements for trees and shrubs are
much lower than for herbaceous orna-
mental plantings.

Several planting issues arise when
installing a planting after the road is
built. There are three primary areas that
greatly affect the survival, growth, and
eventual visual impact of trees and
shrubs planted along roadsides: plant
selection and handling, site preparation,
and maintenance.

Plant Selection and Handling
The roadside environment is harsh.

Sites usually have been drastically dis-
turbed during construction, resulting in
shallow, compacted soils with little or
no topsoil. These soils are not favorable
for supporting ornamental plant
growth. The corridors formed by the
roadway become natural “wind tun-
nels.” On top of that, roadside plants are
exposed to vehicle emissions and salt
spray in the winter. Undertaking a road-
side planting is not like a residential
planting—special measures need to be
taken to ensure success.

The plants selected for use along
roadsides must be able to withstand
harsh conditions. This is not simply a
matter of using plants adapted to Penn-

sylvania conditions. The conditions
along the road are not natural—nothing
is native to a roadside. Though our state
flower and state tree—mountain laurel
and Eastern hemlock—occur through-
out Pennsylvania, they will not tolerate
the exposed conditions and poor soils
commonly found along roadsides.

SELECT THE BEST PLANTS FOR THE

SITE. You may be approached by well-
meaning community groups who can
bring valuable resources to a partner-
ship, but the most important ingredient
is a landscape designer who understands
the safety and environmental constraints
of roadside plantings.

A lot of effort in establishing a plant-
ing should go into selecting the planting
site, and the plants for that site. The eas-
iest way to accomplish this is to have a
competent designer who understands the
challenges of growing plants along the
highway. The site must be highly visible,
but the planting cannot compromise
roadway safety
or engineering
function.

Once you
have developed
the visual theme
and determined
the viewing
points for your
planting, the
designer can
begin assem-
bling the plant
list. The best
plant may be
identified by its
species, but in
many situations
it will be identi-

fied more specifically as a named variety
of a species.

A variety (or cultivar) has repro-
ducible, desirable characteristics that are
not common to the species at large.
Varieties are selected for certain charac-
teristics that may be extremely impor-
tant to particular sites. These character-
istics include variations in hardiness,
size, form, leaf color, and fall coloration.
There are several commonly used tree
species that are native to wide geograph-
ic regions. For example, red maple
grows in the wild from New England to
the Gulf of Mexico. It is one species, but
it is comprised of many populations
with traits particular to where they
grow. Red maples grown from seed col-
lected in the southern U.S. will not sur-
vive in New England. If you are going to
plant trees with a vast geographic range,
it is best to specify a known variety.

Green ash is Fraxinus pennsylvanica.
“Marshall’s Seedless” green ash is a vari-
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A sub-soiler, a tillage implement with few, stout, non-moving parts,
is recommended for initial loosening of roadside sites. Roto-tillers
are more suitable for incorporating topsoil or organic matter.
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ety with male-only plants that does not
produce seed. When you order this plant,
it is important to order by the common
name (green ash), Latin name (Fraxinus
pennsylvanica), and the variety name
(Marshall’s Seedless). Designers must be
extremely careful to order exactly what
they want, and inspectors must check
every plant that they receive to assure the
species and variety received is correct.

PLANT HANDLING AND CARE BEFORE

PLANTING. The best design is doomed
to fail if the plant material is not prop-
erly inspected when it arrives on site.
Here are a few fundamental points to
following during inspection.

■ Have the inspector(s) meet the deliv-
ery. No plants should be unloaded
until they are inspected.

■ Insist that all trunk wrap be removed
before inspection, and inspect each
plant.

■ Inspectors must verify the identity of
the plants, that they were handled and
transported properly, and that each
plant meets the acceptable standards.

The most common form to purchase
trees and shrubs is balled-and-burlap, or
B&B. When these plants are harvested
for sale, the root ball is dug and lifted
from the soil and wrapped in burlap,
then secured with heavy twine or a wire
basket. B&B plants lose 50 to 95 percent
of their roots when they are harvested,
depending on the species and the grow-
ing and harvesting practices. Other forms
of woody plant materials that are not
commonly used for roadside plantings
include bareroot and container-grown.

Despite their lower cost, bareroot
plants are not commonly used for road-
side planting projects because their han-
dling is extremely time-and-method sen-
sitive. The primary drawback to contain-
er-grown plants is that the soil-less media
they are grown in does not retain as
much water as soil, and they require
more watering after planting. Container-
grown woody plants will be more widely
used in the future, especially as the
demand increases for native tree species.
Many native species have been difficult to
produce with traditional field practices,
but are more easily produced using con-
tainer production techniques.

The biggest threat to plant survival

between the time they are dug in the
nursery and planted in the landscape is
drying out. The plant you have pur-
chased has lost most of its roots, and the
small amount of remaining soil is now
exposed to the drying air on all sides,
not just the top. It is critical that every-
thing possible be done to minimize the
loss of water from the plant and the soil,
and it is equally critical to supply water
when needed.

The best way to minimize water loss
is to reduce the length of time between
the digging of the plant in the nursery
and planting it at your site. Place your
order and arrange the delivery of your
trees and shrubs so that they arrive when
you are ready to plant.

When placing your order for plant
material, your specifications should
include clear directions for the shipping
and handling of the plants.
■ Plants should not be delivered to the

planting site more than two days
before planting.

■ All plants should be in an enclosed,
ventilated truck box or entirely cov-
ered with tarps during shipping.

■ If planting is delayed, place the
plants in a holding area where they
can be irrigated and cover the root
balls with mulch to reduce water
loss.

You will have to water after planting,
so make sure that the arrangements to
irrigate are in place before planting. This
way, if your planting is delayed, you can
keep your plants watered until they are
in the ground.

Site Preparation
ELIMINATE WEEDS. Newly planted

trees are under considerable stress from
the transplanting process. Their survival
and growth depends on the rapid re-
establishment of their root systems.
Competition from the roots of other
plants growing in the area slows their re-
establishment. The roots of weeds and
grasses not only directly compete with
the emerging roots of your new plants;
they can also produce chemicals that
inhibit the growth of other plants. All
vegetation in the planting bed of newly
planted trees and shrubs should be elim-
inated before planting.

IMPROVE THE SOIL. Existing roadside
soils are rarely suitable for an ornamen-
tal planting. The survival and growth of
newly planted trees and shrubs depends
on the rapid re-establishment of their
root system. For root growth to occur,
the soil must be loose enough (have ade-
quate pore space) for roots to penetrate
and to provide an ample supply of water
and oxygen. The severely compacted
soils that result from roadside construc-
tion do not provide any of these fea-
tures. Roadside soils are often better
described as an engineering substrate
rather than a plant growth medium.

The amount of effort and resources
required to make the soil suitable for
planting should be a primary considera-
tion in site selection. Although most of a
tree’s roots occur in the top 6 in. of soil,
the soil depth available for rooting needs
to be measured in feet, not inches.

Turning a poor roadside soil into a
functional soil for ornamental plants is
no small undertaking. Start with the
best soil you can to minimize soil
improvement efforts.

Soil is not just a collection of differ-
ent-sized mineral particles. When grow-
ing plants you need to see the soil as a
living organism—sort of a “collective
being.” A living soil gives life to your
plants, and what gives life to the soil is
organic matter, or humus. Humus is the
“active ingredient” of topsoil. Within
this organic fraction of the soil, there are
countless microscopic life forms per-
forming chemical and biological func-
tions that are just beginning to be
understood. This living community is
what makes the soil a productive growth
medium for your plants. Humus
improves soil aeration, water retention,
fertility, and the soil chemical processes
necessary for plant growth. Most road-
side soils lack organic matter due to the
removal of the topsoil, so adding topsoil
or organic matter back to the soil is
often a necessary component to a suc-
cessful planting.

The soil in the planting site should be
loosened in as large an area as possible,
and as deeply as practical before plant-
ing. The ideal approach is to treat the
planting site as one large bed, rather
than loosening individual planting pits.
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On poor sites, you may need to avoid
trying to loosen the existing soil and
simply truck in the soil and create a
raised planting bed. The obvious draw-
back to this is the cost of the soil, the
hauling, and the grading involved.

The more likely scenario is that you will
loosen the existing soil as deep as practical
and amend the soil with topsoil, organic
matter, or both, to improve the soil and
provide a reasonable rooting depth.

Roadside soils were “created” by con-
struction equipment and may have large
rocks or other fill material close to the
surface. Construction-grade equipment
would be the best tool to undo the dam-
age, but obtaining the services of a rip-
per may not be feasible. An implement
such as an agricultural-grade sub-soiler
may be your best option. A roto-tiller is
well suited for mixing amendments into
the soil, but may not be durable enough
for the initial loosening.

The easiest way to restore topsoil
function is to add topsoil to the site. If
topsoil is not available, then add organ-
ic matter to the soil. The best sources or
organic matter are composted materials.
These have already gone through con-
siderable digestion and modification by
microorganisms, and provide biological
and chemical stability to a soil.

There are no clear guidelines on how
much topsoil to add to a poor site. If
your site does not have any topsoil, add
at least 6 in. If the soil cannot be ade-
quately loosened to provide necessary
rooting depth, you must add the neces-
sary soil to the site.

When adding topsoil or organic mat-
ter to the planting bed, avoid creating a
sharp boundary—or discontinuity—
between the added soil and the existing
soil. After loosening the existing soil,
incorporate the new material. The objec-
tive is to incorporate as much as you can
as deeply as possible. If you are using a
typical roto-tiller, limit the amount of
material to be incorporated to 3 in. at a
time.

SHARED SPACES—CLUSTER PLANTI-
NGS. The concept of shared spaces, or
cluster plantings, works extremely well
for difficult sites such as roadsides. In
this approach, the planting area is treat-
ed as a large bed, and the plants are

spaced closely enough together so that
they grow together, both above and
below ground. By grouping the plants
together, they begin to modify and
improve the environment in their
immediate vicinity.

Preparing the planting as a large bed
provides more soil volume for the roots
to explore for water and nutrients. As the
canopies of the closer-spaced plants begin
to come together, more of the fill surface
is shaded, moderating temperature
extremes. As the soil temperatures are
moderated, the soil retains moisture bet-
ter, and a more complex spectrum of soil
microorganisms develops around the
roots. As the soil improves biologically,
soil nutrients are retained and cycled
more effectively, and the trees and shrubs
respond with more vigorous growth.

A cluster planting will cover less area,
but offers the following benefits:
■ The closer spacing will provide a

more striking planting in a shorter
amount of time.

■ The individual plants will grow bet-
ter, with higher survival.

■ Cluster plantings are easier to main-
tain because they occupy less acreage
and as they mature there is less space
and light to support weed growth.

Maintenance
Though often arranged for last, main-

tenance is the most important element in
planting survival. Do not establish a
planting until you have arranged the
necessary resources for maintenance.

WATER. Water is the key element in
the establishment of new plantings.
Trees and shrubs should be watered
thoroughly at the time of planting and
several times during the early establish-
ment phase. The use of irrigation bags,
or any large container that will truckle
water to the soil, is the best way to irri-
gate large plants. However, just forming
a moat around the new plants with soil
will allow enough water to be quickly
added without too much of it running
off to surrounding areas. When condi-
tions are dry after planting, your water-
ing efforts are the difference between
life—a successful planting—and death,
or money and effort wasted.

FERTILIZATION. The safest and easiest

practice is to place slow-release fertilizer
tablets or packets in the planting hole
with each plant, according to label recom-
mendations. The risk of burning roots
with misapplied granular fertilizers is too
great to make a recommendation for their
use. The best fertilization practice is to
have adequate topsoil and control weeds.

PRUNING. It is important to develop
well-spaced structural branches early in
the life of a tree. Branches that are grow-
ing close together when young will grow
into each other with age, and they will
not be able to develop their full struc-
tural strength. Once the structural
branches have been established, little
pruning should be needed.

Because shrubs have so many forms
and densities, there are many different
ways to prune them. Viburnums develop
strong trunks and branching structures.
Other than occasional removal of dead,
crossing, or parallel branches, little prun-
ing is needed. Junipers may never need to
be pruned. Shrubs like forsythia, Abelia,
and gray dogwood can be cut to the
ground every two to four years and will
grow right back. How shrubs are pruned
depends on the availability of funds and
skilled people to decide the proper way to
prune the different plants.

REMOVE BRACING. Tree bracing is a
temporary measure to stabilize plants
until they root securely in their new site.
Bracing should be removed after the
first growing season to reduce the possi-
bility of plant damage, and to improve
the appearance of the planting.

MULCH. Applying mulch at planting,
and maintaining it for several years,
helps hold moisture in the soil, sup-
presses weed germination, and keeps
trimmers and mowers away from your
plants. The best mulch is a 2- to 4-in.
layer of wood chips. Wood chips are less
expensive and last longer than the aged
ground bark and wood mulches. Wood
chips are also readily available as a prod-
uct of roadside brushing.

Before spreading mulch, install black
plastic around each of your plants. Black
plastic is an inexpensive and highly effec-
tive way to provide excellent weed con-
trol under trees and shrubs. Plastic mulch
prevents weeds from emerging from the
soil and prevents weeds germinating in
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the mulch from getting their roots to the
soil. There is no Pennsylvania Depart-
ment of Transportation (PENNDOT)
specification for black plastic mulch, so
you will need to develop your own lan-
guage to include it in a contract or agree-
ment to install plant material.

WEED CONTROL. Mulch will prevent
a significant amount of weed growth, but
weeds will eventually appear. Your main-
tenance program should include at least
one annual application of an herbicide
that prevents weed growth from seed, as
well as an annual visit to remove weeds
that escaped the treatment. These plants
can be pulled or spot-treated with an her-
bicide product containing glyphosate.

Routine visits will prevent the establish-
ment of troublesome perennial weeds.

Summary
Plants introduced to the harsh roadside

environment need all the help they can get
to survive and grow. Establishing success-
ful roadside plantings takes much more
effort than in parks or yards. The key
points you must follow for success are:
■ Start with a skilled landscape design-

er, who will choose the best available
site and plants adapted to that site.

■ Arrange for thorough inspection of
the plants, site preparation, and the
planting practices.

■ Invest in maintenance—If you can’t,
don’t plant.

PENNDOT Publication 461, Roadside
Planting Guidebook and PENNDOT
Publication 450, Roadside/
Landscape Development Construction
Inspection Handbook, are available by
going to www.dot.state.pa.us. On the left
side of the page select General Informa-
tion, then select Publications, then select
PENNDOT Publications and Maps,
from which you can download a publica-
tion list of PDF files. Publications 450 and
461 are in the list, with active links.

Dr. Kuhns (ljk@psu.edu) is Professor,
Ornamental Horticulture, College of
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Rocky Mountain High...and Dry

About 18 miles north of Denver and just ten miles east of Boul-
der, with a panoramic view of the Rocky Mountains, Lafayette,

CO,completed the 75th Street Diversion and Pipeline last summer
to provide relief from the worst drought in several hundred years.

The project was designed by McLaughlin Water Engineers, an
ASCG Company (www.ascg.com) to provide water resources to
help offset the serious drought conditions in the area.The gov-
ernor acted quickly to sign several bills aimed at assisting Col-
oradoans with water supply issues. Many cities contacted the
state engineer’s office regarding approval of a substitute water
plan. Lafayette was one of those cities.

Today, the city enjoys the benefits of HOBAS
(www.hobaspipeusa.com) centrifugally cast, fiberglass reinforced,
polymer mortar (CCFRPM) pipe.The community saw installation
contractors finish this tightly scheduled installation in an envi-
ronmentally sensitive wetland area.

The new 75th Street Diversion and Pipeline originates at Boul-
der Creek and can bring 16 million gpd of raw water through the 36-in. diameter line to Lafayette.About 1,800 ac-ft of this
new water supply will be stored at one of the two Goose Haven reservoirs and used to supplement the current supply.

The 24,000-ft pipeline is mainly in an area dedicated to open space and mountain parks that cross through other
municipalities. Negotiations and permitting with the city and county of Boulder mandated that the construction be envi-
ronmentally sensitive. They required installation methods to address the concerns of building through wetlands with
minimal disturbance.

The project was put on fast track to minimize the impact in the sensitive areas and relieve the stress on the water
system caused by the drought conditions. Final engineering design began in March 2002 and the job was bid in multiple
contracts in August of the same year.The permitting allowed only 4.5 months for construction during the winter; yet
work was substantially complete by February 2003.This was quite amazing considering the project included more than
4.5 miles of pipe, intake and outfall structures, and metering valves and was installed through a creek bed, wetlands, and
across the treacherous countryside.

The CCFRPM pipe offers an added benefit because structural damage can be repaired in place. During the installation,
two localized areas were damaged, which is not uncommon on a project of this magnitude.The native soils on the proj-
ects ranged from loose granular to dense cemented sandstone for which blows/ft ranged from six to 50. The chosen
embedment material was 3/4-in. minus crushed rock with a required density of 95 percent Proctor. Even though the cover
depth was rather shallow, ranging from 3 ft to 12 ft, a 72-psi stiffness pipe was specified to provide additional safety.

Push-together assembly with leak-free joints helped
shorten the Lafayette, CO, project duration. High strength
pipes allowed direct jacking in a few critical areas.


