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FORWARD
The Illinois Certified Nursery Professional program was developed as a means to raise
the professional standards of personnel in the Illinois Green Industry. A person who
accepts the challenge of becoming an Illinois Certified Nursery Professional will gain the
personal satisfaction that can be acquired only from individual achievement.
This exam preparation guidebook and reference manual contains information deemed
necessary to be well grounded in the various aspects of the industry and how to deal
effectively with the general public. It is designed to present basic information and
principles and should not be viewed as an all-inclusive document.
Each program participant should recognize that a professional constantly strives to
acquire new knowledge and the true mark of a professional is one who can put to
practical use the knowledge he or she has gained. Professionalism is the true goal of the
Illinois Certified Nursery Professional and successful completion is therefore a means to
an end.
DISCLAIMER
This Illinois Certified Nursery Professional manual has been prepared to serve as a
foundation for the Illinois Certified Nursery Professional exam and the nursery, landscape
and garden center industries. It should not be interpreted as a full scope of information
needed by the industry professional. While the information in this publication has been
compiled from sources and documents that are believed to be current and reliable, its
accuracy is not guaranteed, nor is any responsibility assumed or implied by Illinois Green
Industry Association (IGIA) for any damage or loss resulting from inaccuracies or
omissions.
The IGIA is in no way responsible or liable for any misconduct, negligence or wrong
doing by any Illinois Certified Nursery Professional in the course of his/her employment.
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Seed Formation

Seeds
Seeds are a plant reproductive structure, containing a
fertilized embryo in an arrested state of development,
surrounded by a hard outer covering. They vary greatly
in color, shape, size, and texture (Figure 1). Seeds are
dispersed by a variety of methods including animals,
wind, and natural characteristics (puffball of dandelion,
wings of maples, etc.).

Black

Pollination is the transfer of pollen from an anther to a
stigma. This may occur by wind or by pollinators.

EXTENSION

 Cross pollinated plants are fertilized with pollen
from other plants.
 Self-pollinated plants are fertilized with pollen
from their own flowers.
Fertilization is the union of the (male) sperm nucleus
from the pollen grain and the (female) egg nucleus found
in the ovary. If fertilization is successful, the ovule will
develop into a seed and the ovary will develop into a fruit.

Seed Characteristics
Seed coats are the hard outer covering of seeds. They
protect seed from diseases, insects and unfavorable
environmental conditions. Water must be allowed
through the seed coat for germination to occur.
Endosperm is a food storage tissue found in seeds. It can
be made up of proteins, carbohydrates, or fats.

Figure 1.

A seed is a small embryonic plant enclosed in a
covering called the seed coat. Seeds vary in color,
shape, size, and texture.

Embryos are immature plants in an arrested state
of development. They will begin growth when
environmental conditions are favorable.
Germination is the process in which seeds begin to grow.
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Seed Dormancies

Flowers

Seed coat dormancy is a physical condition in which the
seed coat is impermeable to water and oxygen. In order
to break seed coat dormancies, the seed coat needs to be
softened or cracked. Methods used to break seed coat
dormancy include sand paper, hot water, weathering,
fire, microorganisms, and passage through the
digestive system of animals. The process of physically
breaking the seed coat dormancy is called scarification.
Examples of plants having seed coat dormancy include
honeylocust, Kentucky coffeetree and linden.
Embryo dormancy is a physiological condition
of the embryo. This type of dormancy requires a
specific period of cold or heat treatment in order for
germination to occur. This temperature treatment is
called stratification. Examples of plants having embryo
dormancy include elm, witch hazel, and dogwood.
Double dormancy is when the seed has both seed coat
and embryo dormancy. An example is redbud seed.

Flowers contain the sexual reproductive parts of the
plant (Figure 2). Plants are often grown for flower color
and fragrance.

Flower Characteristics
Sepals are leaf-like structures that protect the flower bud.
They are usually green and collectively are called the
calyx. Sometimes they are highly colored and similar in
appearance to petals.
Petals are usually the highly colored structures of the
flower. They are collectively called the corolla.
Tepal is the collective term used for sepals and petals
when they are not easily distinguishable.
Pistil is the female part of the flower, usually made up of
a stigma, style, ovary(s) and ovule(s).
 Stigmas are at the top of the style and receive
pollen. They are commonly flattened and sticky.

Germination
Germination is the resumption of active growth of the
embryo. Prior to any visual signs, the seed must imbibe
water through the seed coat. The seed must also be in
proper environmental conditions; that is, exposed to
oxygen, favorable temperatures, and in some cases, light.

 Styles are long stalks that connect the stigma
and ovary.
 Ovaries develop into fruit after fertilization and
contain ovules.

Anther
Stigma
Style

Petal

Ovary
Filament
Sepal

Figure 2.



The reproductive structure of a plant is found in its flower.
© The Board of Regents of the University of Nebraska.  All rights reserved.

 Ovules are located in the ovary and are unferti
lized, immature seed which contain genetic infor
mation from the maternal (female) parent plant.

Pedicel

Stamen is the male part of the flower, usually made up of
anthers and filaments.
 Anthers are the pollen producing organ.
 Filaments are long supporting stalks for the
anthers.

Peduncle

 Pollen is a fine, powder-like reproductive
structure containing genetic information from
the paternal (male) parent plant.
Receptacle is the base of the flower.
Pedicel is the stalk that directly supports a flower or fruit
(Figure 3).

Figure 3.

Peduncle is the primary stalk supporting a single or
cluster of flowers or fruits.

The pedicel is the stalk that directly holds the flower
or fruit, while the peduncle is the primary stalk that
supports a single or cluster of flowers or fruits.

Inflorescence refers to how flowers are arranged on a
floral stem. The most common floral arrangements are
solitary, spike, raceme, panicle, composite, and umbel
(Figure 4).

Flower Types
Complete flowers contain the stamen, pistil, petals, and
sepals. Flowers are called “incomplete” if they have one
or more of these parts missing.
Perfect flowers contain both the male and female flower
parts within each flower. If either the male or female
flower parts are missing, the flower is called “imperfect.”

Solitary

Spike

Raceme

Pistillate (female) flowers are those which possess a
functional pistil or pistils but lack stamens.
Staminate (male) flowers are those which possess
functional stamens but lack a pistil.

Plant Types
Monecious plants have separate male and female flowers
on the same plant. Examples are oak and corn.
Dioecious plants have male and female flowers on
different plants. Examples are buffalograss (Figure 5) and
holly.

© The Board of Regents of the University of Nebraska.  All rights reserved.

Panicle
Figure 4.

Umbel

The most common inflorescence types include:
solitary — a single flower with the pedicel attached
to the stem; spike — stalkless flowers; raceme — a
cluster of flowers on individual stalks (pedicels);
panicle — a cluster of flowers on flower stalks that
have repeated branching; and umbel — a cluster of
flowers that have stalks that radiate from the same
point at the top of the peduncle.



a

Figure 5.

b

Male (a) and female (b) buffalograss flowers grow on separate plants, indicating it is a dioecious plant.

Fruits
Fruits are the ripened ovaries of flowers. They can vary
in size, color, form and texture.
Dry fruits (Figure 6) have fruit walls that become papery
or leathery as they mature and may become quite hard.
 Dehiscent fruits split or open at maturity.
Examples include legumes (bean family),
capsules (euonymus), follicles (milkweed), and
siliques/silicles (mustards) (Figure 6a-6d).
 Indehiscent fruits do not open at maturity.
Examples include samaras (maple), nuts (oak),
achenes (sunflower), and schizocarps (dill)
(Figure 6e-6g).
Fleshy fruits (Figure 7) are usually soft and juicy.
Examples include drupes (prunes and peaches), pomes
(pears and apples), berries (tomatoes), pepos (melons),
and hesperidium (citrus).

Aggregate fruits (Figure 8) develop from a single
flower which has many ovaries. The flower appears as
a simple flower with one corolla, one calyx, and one
stem but with many pistils (Figure 9). The ovaries are
fertilized separately and independently. Examples include
strawberry, raspberry, and blackberry.
Multiple fruits are derived from a tight cluster of
separate, independent flowers borne on a single
structure. Each flower will have its own calyx and corolla.
Examples include pineapple, fig, and mulberry.
Cones are the “fruit” of gymnosperms. They are not true
fruits because they do not develop from an ovary. Seed
found in cones are therefore said to be “naked.” Seeds of
gymnosperms are found inside near the base of the cone
scales. In some gymnosperms, such as junipers and yews,
the seed is found inside a fleshy cone known as an aril.
In ginkgo, the seed is found inside a fleshy covering that
is messy and malodorus. For these reasons, only male
ginkgo trees should be used in landscapes (Figure 10).

Simple fruits develop from a single ovary.
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Dehiscent Fruits
a

b

Legume

Capsule

c

d

Follicle

Silicle

Indehiscent Fruits

e

f

Samara
Figure 6.

Nut

g
Achene

h
Schizocarp

Dry fruits are classified as either dehiscent or indehiscent, depending on whether they split open at maturity. Legumes (a)
contain several seeds and open along two sides. They are found in the bean family (Fabaceae). Capsules (b) contain many seeds
and split along more than two sides and often contain separate compartments. Follicles (c) contain several seeds and open
along one seam. Siliques/silicles (d) leave a thin partition in which seeds are attached after the fruit opens. Siliques/silicles are
found in the mustard family (Brassicaceae). Samaras (e) are winged fruits. Nuts (f) are hard, one-seeded fruits. Acorns, walnuts,
and chestnut are examples of nuts. Achenes (g) are one-seeded fruits without wings. Schizocarps (h) split to form one-seeded
segments.

© The Board of Regents of the University of Nebraska.  All rights reserved.



a

Drupe

Pome

Berries

e

d

Pepos
Figure 7.

c

b

Hesperidiums

Drupes (a) contain one seed which is surrounded by a hard stony layer (pit) and an outside fleshy layer (plum, cherry,
viburnum). Pomes (b) have several seeds that are contained near the center of the fruit (apple and pear). Berries (c) have two or
more seeds that are found in a fleshy layer that comprises the entire fruit (tomato). Pepos (d) are specialized berries with a hard
rind enclosing a fleshy interior containing several seeds (cucumber, melons, squash). Hesperidiums (e) are specialized berries
with a leathery rind and several juicy sections in the interior (citrus).

a

c
b

Figure 8.



Aggregate fruits form from a single flower. Examples of plants with an aggregate fruit include: (a) tuliptree (aggregate of
samaras); (b) blackberry (aggregate of drupes); (c) sweetgum (aggregate of capsules).
© The Board of Regents of the University of Nebraska.  All rights reserved.

b

a
Figure 9.

a

achenes

The strawberry flower has many pistils, which are located in the center of the flower and are surrounded by several stamens (a).
The fruit is an aggregate of achenes (tannish-orange structures) which are held in a fleshy red enlarged receptacle (b).

b

c

Figure 10. Cones and naked seeds are the “fruit” of gymnosperms. Examples include a cone from ponderosa pine (a); an aril from yew (b);
and a seed from ginkgo (c).

© The Board of Regents of the University of Nebraska.  All rights reserved.
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Plant Physiology:

Photosynthesis, Respiration, and Transpiration
Outline:

Photosynthesis, page 1
Respiration, page 2
Transpiration, page 3

Thought question
Explain the science behind the following question
1. What’s the impact on air temperatures when restrictions in
landscape irrigation create droughty urban landscapes?

The three major functions that are basic to plant growth and development are:
•
•
•

Photosynthesis – The process of capturing light energy and converting it
to sugar energy, in the presence of chlorophyll using carbon dioxide (CO 2 )
and water (H 2 O).
Transpiration – The loss of water vapor through the stomates of leaves
Respiration – The process of metabolizing (burning) sugars to yield
energy for growth, reproduction, and other life processes

Photosynthesis
A primary difference between plants and animals is the
plant’s ability to manufacture its own food. In
photosynthesis, carbon dioxide from the air and water
from the soil react with the sun’s energy to form
photosynthates (sugars, starches, carbohydrates, and
proteins) and release oxygen as a byproduct. [Figure
1]
Figure 1. In photosynthesis, the plant uses water
and nutrients from the soil and carbon dioxide from
the air, with the sun’s energy to create
photosynthates. Oxygen is released as a
byproduct.

141-1

Photosynthesis literally means to put together with light. It occurs only in the
chloroplasts, tiny sub-cellular structures contained in the cells of leaves and green
stems. A simple chemical equation for photosynthesis is given as follows:
carbon dioxide + water + light energy = glucose + oxygen
6CO 2
+ 6H 2 O + light energy = C 6 H 12 O 6 +
6O 2
.

This process is directly dependent on the supply of water, light, and carbon
dioxide. Limiting any one of the factors on the left side of the equation (carbon
dioxide, water, or light) can limit photosynthesis regardless of the availability of
the other factors. An implication of drought or severe restrictions on landscape
irrigation is a reduction in photosynthesis and thus a decrease in plant vigor and
growth.
In a tightly closed greenhouse there can be very little fresh air infiltration and
carbon dioxide levels can become limiting, thus limiting plant growth. In the
winter, many large commercial greenhouses provide supplemental carbon dioxide
to stimulate plant growth.
The rate of photosynthesis is somewhat temperature dependent. For example,
when temperatures rise above 96°F in tomatoes, the rate of food used by
respiration rises above the rate of food manufacture through photosynthesis. Plant
growth comes to a stop and produce loses its sweetness. Most other plants are
similar. [Figure 2]

Figure 2. In the tomato plant, rates
of photosynthesis and respiration
both increase with increasing
temperatures. As the temperature
approaches 96°F, the rate of
photosynthesis levels off, while the
rate of respiration continues to rise.

Transpiration
Water in the roots is pulled through the plant by transpiration (loss of water vapor
through the stomates of the leaves). Transpiration uses about 90% of the water
that enters the plant. The other 10% is an ingredient in photosynthesis and cell
growth.
Transpiration serves three essential roles:
•
•

Movement of minerals up from the root (in the xylem) and sugars (products
of photosynthesis) throughout the plant (in the phloem). Water serves as both
the solvent and the avenue of transport.
Cooling – 80% of the cooling effect of a shade tree is from the evaporative
cooling effects of transpiration. This benefits both plants and humans.
141-2

•

Turgor pressure – Water maintains the turgor pressure in cells much like
air inflates a balloon, giving the non-woody plant parts form. Turgidity is
important so the plant can remain stiff and upright and have a competitive
advantage when it comes to light. Turgidity is also important for the
functioning of the guard cells, which surround the stomates and regulate
water loss and carbon dioxide uptake. Turgidity also is the force that
pushes roots through the soil.

Water movement in plants is also a factor of osmotic pressure and capillary action.
Osmotic pressure is defined as water flowing through a permeable membrane in
the direction of higher salt concentrations. Water will continue to flow in the
direction of the highest salt concentration until the salts have been diluted to the
point that the concentrations on both sides of the membrane are equal.
A classic example is pouring salt on a slug. Because the salt concentration outside
the slug is highest, the water from inside the slug’s body crosses the membrane
that is his "skin”. The slug dehydrates and dies. Envision this same scenario the
next time you gargle with salt water to kill the bacteria that are causing your sore
throat.
Fertilizer burn and dog urine spots in a lawn are examples of salt problems. The
salt level in the soil’s water becomes higher than in the roots, and water flows from
the roots into the soil’s water in an effort to dilute the concentration. So what
should you do if you accidentally apply too much fertilizer to your lawn?
Capillary action refers to the chemical forces that move water as a continuous
film rather than as individual molecules. Water molecules in the soil and in the
plant cling to one another and are reluctant to let go. You have observed this as
water forms a meniscus on a coin or the lip of a glass. Thus when one molecule is
drawn up the plant stem, it pulls another one along with it. These forces that link
water molecules together can be overcome by gravity.

Respiration
In respiration, plants (and animals) convert the sugars (photosynthates) back into
energy for growth and other life processes (metabolic processes). The chemical
equation for respiration shows that the photosynthates are combined with oxygen
releasing energy, carbon dioxide, and water. A simple chemical equation for
respiration is given below. Notice that the equation for respiration is the opposite
of that for photosynthesis.
glucose + oxygen = energy + carbon dioxide + water
C 6 H 12 O 6 + 6O 2 = energy +
6CO 2
+ 6H 2 O

Chemically speaking, the process is similar to the oxidation that occurs as wood is
burned, producing heat. When compounds combine with oxygen, the process is
often referred to as “burning”, for example, athletes “burn” energy (sugars) as they
exercise. The harder they exercise, the more sugars they burn so the more oxygen
they need. That is why at full speed, they are breathing very fast. Athletes take in
oxygen through their lungs. Plants take up oxygen through the stomates in their
leaves and through their roots.

Again, respiration is the burning of photosynthates for energy to grow and to do
the internal “work” of living. It is very important to understand that both plants
141-3

and animals (including microorganisms) need oxygen for respiration. This is why
overly wet or saturated soils are detrimental to root growth and function, as well as
the decomposition processes carried out by microorganisms in the soil.
The same principles regarding limiting factors are valid for both photosynthesis
and respiration.

Comparison of photosynthesis and respiration
Photosynthesis



Produces sugars from energy
Energy is stored
Occurs only in cells with chloroplasts
Oxygen is produced
Water is used
Carbon dioxide is used
Requires light

Respiration
Burns sugars for energy
Energy is released
Occurs in most cells
Oxygen is used
Water is produced
Carbon dioxide is produced
Occurs in dark and light
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Plants are grouped by similar characteristics to help
describe how they look and grow. Morphological and
environmental conditions are commonly used to help
differentiate plants. Below are some of the most common
categories that are used to classify plants in horticulture.

❖

Winter annuals germinate in the fall and flower
and produce seed the following spring. Most
winter annuals are considered weeds in landscapes.
Examples include henbit, common chickweed, and
field pennycress.

Plant Life Cycles

❖

Summer annuals germinate in the spring and flower
and produce seed throughout the summer until
a hard frost occurs. Examples include crabgrass,
sandbur, and tomato.

Black

Annual plants complete their life cycle in one year
(Figure 1).

Biennial plants complete their life cycle in two years.
Flowering and seed production occurs in the second year
(Figure 2). Examples include damesrocket and Queen
Anne’s lace.

Seed Germination
Approximately May for
summer annuals and
September for winter
annuals

Death

EXTENSION

Seed
Germination
Vegetative
Growth

Death

Vegetative
Growth
Year 1

Flowering and Seed Production
Late spring through summer for summer
annuals and late winter through midspring for
winter annuals
Figure 1. The life cycle of annual plants.

Flowering
and Seed
Production

Dormancy
Vegetative Growth
Year 2

Figure 2. The life cycle of biennial plants.
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Perennial plants live for more than two years (Figure 3).
They regenerate each year from protected buds.

Seed Germination
Year 1

Growth from Overwintering Plant Parts
Years 2+

Vegetative
Growth

Dormancy

Flowering and
Seed Production

Plant Classification by Leaf Type
Evergreen plants have leaves that stay green throughout
the year. Examples include white pine, meserve holly
(Figure 4), and concolor fir.
Deciduous plants have leaves that drop once a year. Many
deciduous plants lose their leaves at about the same time
each year. For example, ginkgo loses its leaves much earlier
than most oaks (Figure 5).

Figure 5.



Most evergreen plants have needle-like leaves, but
some plants, such as holly (Ilex sp.), are broadleaf
evergreens. Care of broadleaf evergreens is especially
important in late fall through winter since water loss
through the leaves can be significant, while water
uptake is negligible. Broadleaf evergreens should be
planted in the spring in order to help develop a good
root system before exposing them to desiccating
winter winds.

Semi-evergreen plants may retain leaves for more than
one year, depending on environmental conditions. An
example is leatherleaf viburnum.

Figure 3. The life cycle of perennial plants.

Winter

Figure 4.

Spring

Plant Classification by Stem Type
Woody plants have stems that live for several years,
adding new growth (height and width) each year. Woody
plants may be classified as trees, shrubs or vines and may
have evergreen, semi-evergreen or deciduous leaves.
Herbaceous plants have stems that die back to the
ground each year. Herbaceous plants may be annual,
perennial or biennial.

Summer

The use of evergreen and deciduous plants is important in developing an aesthetically pleasing landscape throughout the year.
Evergreens provide framework and visual interest to the landscape during winter and early spring months when other plants
are dormant or just beginning growth.

© The Board of Regents of the University of Nebraska.  All rights reserved.

Suffrutescent plants are herbaceous perennial plants
that have a woody base and often have semi-woody
stems. They perform best when cut back to the base each
spring. Examples include bluemist spirea, butterfly bush,
and Russian sage.

Plant Classification by Growth Habit
Trees are typically one- to three-stemmed and have
mature heights above 15 feet.
Shrubs typically are multi-stemmed and have mature
heights below 15 feet.

Figure 6.

In early spring, cool-season turfgrasses and winter
annual weeds are green and actively growing, while
warm-season perennial grasses, such as buffalograss
(on left), are still dormant. Warm-season plants will
begin growth later in the spring than cool-season
plants because they require warmer soil temperatures.
In addition, perennial warm-season grasses will go
dormant earlier in the fall than cool-season grasses.

Figure 7.

Even hardy plants (Aquilegia sp.) can suffer damage
when temperatures drop too low. Many hardy
plants can tolerate light freezes, but sustained low
temperatures over time can cause long-term damage
to stems, leaves and flowers. Fortunately, most wellestablished herbaceous perennial plants will have
new growth generated from underground plant
parts, and many woody plants will develop new
growth from secondary buds.

Vines have a twining, clasping or clinging growth habit.
Groundcovers spread quickly and form a dense cover.
They may vary in height and can be herbaceous or woody.
Examples include sumac, daylily, and lily-of-the-valley.

Plant Classification by Temperature
Tropical plants live in areas with summerlike conditions
year-round. Examples include banana, pineapple, and
cashew. Many tropical plants are grown in Nebraska as
annuals or houseplants.
Subtropical plants cannot tolerate severe winter
conditions but need some winter chilling. Examples
include citrus, dates, and olives. Many subtropical plants
are grown in Nebraska as annuals or houseplants.
Temperate plants require cold winter chilling conditions
as well as a warm summer growing season. Most plants
grown in Nebraska landscapes are classified as temperate.
Warm-season plants grow best in warm temperatures,
65o-90oF, and do not tolerate cold temperatures. Planting
date is extremely important to avoid plant damage.
Examples include buffalograss, peppers, and tomatoes.
Cool-season plants grow best in cool temperatures, 40o70oF, and most can tolerate light frosts. Examples include
Kentucky bluegrass, tall fescue, broccoli, and radish
(Figure 6).
Tender plants are not tolerant of cold temperatures or
light frosts. Examples include tomato, pepper, squash,
and most summer annual flowers.
Hardy plants are able to withstand environmental
conditions common of a general location. Temperature
is the main consideration in determining a plant’s
hardiness, although other environmental conditions may
influence a plant’s ability to survive, including moisture,
wind and sun exposure, and soil pH (Figure 7).

© The Board of Regents of the University of Nebraska.  All rights reserved.

The United States Department of Agriculture
hardiness zones are based on average annual minimum
temperatures. Zones range from 1 (below -50oF) to 11
(above 40oF). Nebraska is in zones 4 and 5 (Figure 8).
Perennial plants with a hardiness zone designation greater
than the hardiness zone for a specific location are not
considered hardy. For example, zone 7 plants would not be
hardy in Nebraska because Nebraska is in zones 4 and 5.
American Horticultural Society heat zones indicate
the average number of days each year that an area
experiences temperatures over 86oF. Zones range from
1 (less than one heat day) to 12 (more than 210 days).


Figure 8.



The United States Department of Agriculture Plant Hardiness Zone Map (1990) gives estimates of potential plant hardiness
across North America based on average annual minimum temperatures. Low temperature survival is the most common
measurement used to describe plant hardiness. Other conditions, such as heat, soil type, management practices, and plant
genetics also factor into plant hardiness.

© The Board of Regents of the University of Nebraska.  All rights reserved.

Figure 9.

Turf can be a viable option in some shady landscapes. Turfgrass species selection and sunlight duration are important items
to consider before trying to establish turf in a shady location. In heavily shaded areas, it is difficult to establish and maintain a
healthy, dense turf stand due to light, water, nutrient, and space competition from established trees. In these situations, plants
that are adapted to shade conditions should be used or the area could be mulched and left unplanted.

Nebraska is in zones 6 through 8. Heat may adversely
affect plants that are adapted to cooler temperatures.

Plant Classification by Light
Exposure
Full sun is at least six hours per day.
Full sun with reflective heat produces difficult growing
conditions for plants. Reflected heat may come from
sidewalks, driveways, plastic fences, and buildings.
Morning shade, afternoon sun typically occurs in areas
with a south to west exposure. This type of growing
condition can be extremely warm and damaging to
plants.
Morning sun, afternoon shade typically occurs in areas
with an east exposure. This type of growing condition is
ideal for many plants.
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Filtered shade occurs as sunlight penetrates through a
tree canopy. The amount of shade below a tree canopy
depends on leaf size and canopy density and height
(Figures 9). Shade patterns move throughout the day and
year, changing the amount of shade cast on an area.
Open shade conditions occur when a structure, such as a
house or a fence, creates shade.
Closed shade occurs under decks or covered patios.
Preferred growing conditions are those in which a plant
grows best. Conditions may include sun exposure (sun,
shade, partial), moisture (wet, dry, evenly moist), pH
(acidic, neutral or alkaline) and soil fertility (high or
low). For example, most hostas prefer well-drained soil
in shaded growing conditions.
Tolerant plants are able to grow in conditions that are
not as ideal as preferred growing conditions. An example
is daylily growing in a shaded area (Figure 10).



Figure 10. Daylilies will tolerate shade but prefer full sun conditions. Grown in shady conditions (right), daylilies will produce fewer
flowers.

Photoperiod is the amount of time a plant is exposed to
light.
Short-day plants form flowers only when the day length
is less than a critical minimum, usually about 12 hours
in duration. Examples include spring and fall flowering
plants, such as chrysanthemum and poinsettia.
Long-day plants form flowers only when day length
exceeds a critical minimum, usually more than 12 hours.
Examples include many of the summer flowering plants
(Figure 11).
Day neutral plants form flowers regardless of day length.
Figure 11. Many cool-season vegetable crops, such as lettuce,
are long-day plants. Flowering in these plants occur
as day lengths and temperatures increase. Once
flowering begins in many cool-season vegetables,
they become bitter. Many cool-season vegetables are
successfully grown in the fall due to cooler nights
and shorter day lengths.

Plant Classification by Origin
Native plants are those that are found naturally in a
given area.
Adapted (introduced) plants are not native to a given
area but are suited to the growing conditions found
there.
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vascular systems are arranged in continuous rings
around the inside of the stem (Figure 1).

Stems are used to carry water and nutrients throughout
the plant. They also provide the above-ground
framework for the plant.

Xylem tissues are water and nutrient conducting
channels in plants. In woody plants, the xylem makes
annual rings. These rings may provide information
about the plant’s age and the environmental
conditions it has experienced. Narrow xylem rings
may indicate drought conditions, while wider rings
may indicate more desirable growing conditions.

Black
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Internal Stem Characteristics
Vascular plant systems contain four major internal
parts: the xylem, phloem, cambium, and pith. Monocot
vascular systems are arranged in paired bundles. These
bundles are dispersed throughout the stem. Dicot

a

Figure 1.

Phloem tissues are food-conducting channels
in plants. These tissues transport sugars, from
photosynthesis, throughout the plant. In woody

b

Flowering plants (angiosperms) are classified as either monocotyledons (monocots) or dicotyledons (dicots). Along with other
morphological differences, the vascular system of each is significantly different. The vascular systems of monocots are arranged
in paired bundles (a), while the vascular systems of dicots are arranged in continuous rings (b).
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Figure 2.

Leaf scars vary in size and shape and are valuable identification characteristics during the winter months. Leaf scars also may be
helpful in distinguishing plants of the same genus, such as white ash (a) with a horseshoe or “C” shaped leaf scar and green ash
(b) with a flat or “D” shaped leaf scar.

plants, the phloem ring is near the bark and is a
component of the bark in mature stems.
Cambium is meristematic tissue, which is a site
of cell division and active growth. It is a single
celled layer located between the xylem and phloem.
It produces both xylem and phloem tissue. Cell
division in the cambium layer is responsible for the
annual increased diameter of healthy growing woody
plant stems.
Pith refers to the center portion of a stem. Piths
may be hollow, solid, chambered or colored. These
characteristics can be helpful in plant identification.

External Stem Characteristics
Leaf and bundle sheath scars are marks left on the stem
where a leaf was previously attached (Figure 2). These
scars vary in size, shape and color, and are often used in
plant identification when plants are dormant.

a
Figure 3.



b

Buds are the stem’s primary growing points. They can
be either leaf buds (vegetative) or floral (reproductive)
buds. Leaf buds are often less plump and more pointed
than flower buds. The buds of trees and shrubs of the
temperate zone typically develop a protective outer
layer of small, leathery bud scales. Annual plants and
herbaceous perennials have naked buds in which the
outer scales are green and somewhat succulent. Buds are
commonly used in plant identification.
Terminal buds are located at the tip of a stem (Figure
3). When terminal buds are removed (called pinching
when done on herbaceous plants), plants will develop
a denser and typically wider growth habit.
Lateral buds are borne on the sides of the stem.
Adventitious buds arise at sites other than in the
terminal or lateral position. Adventitious buds may
develop from the internode of the stem, at the edge
of a leaf blade, from callus tissue at the cut end of a
stem or root, or laterally from the roots of plants.

c

Terminal buds may be single (a), as seen in many plants; double (b), commonly seen in lilac; or clustered (c), commonly seen in
oak.
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a

Figure 4.

b

Some plants have distinct lenticels that are valuable for identification, such as callery pear (a), with distinct horizontal white
lines; and forsythia (b), with raised bumps.

Terminal bud scars are marks left around the entire
stem at the place where the previous year’s growth ends.
Measuring the distance between terminal bud scars is an
effective method in determining annual growth rates.
Lenticels are pores on stems and bark that allow for gas
exchange. Some plants have distinct lenticels that are
valuable for identification (Figure 4).
Bark is the protective outer layer of the stem that
develops with age. Bark is a valued identification
characteristic due to its year-round availability. Bark
color and texture often vary with plant maturity but can
be distinct for many plants (Figure 5).
Node is an area of the stem where leaves and lateral buds
are located. Nodes are areas of great cellular activity and
growth.
Internode is the area of stem located between two
nodes. Internode lengths may depend on many factors,
including fertility levels, environmental conditions, and
plant competition.

a
Figure 5.

Stem Types
Shoot refers to the first-year growth on a woody or
herbaceous plant. It has leaves present.
Twig is a stem that is 1 year old or less and has no leaves.
It is still in the winter dormant stage.
Branch is a stem that is more than 1 year old and
typically has lateral stems.
Trunk is the main stem of a woody plant. Most large
shade trees have a single trunk, but many smaller
ornamental trees, such as birch, serviceberry, and
Japanese tree lilac, typically have a multi-trunk habit.
Water sprouts are adventitious shoots that arise from
branches. They grow rapidly and typically have upright
growth orientation and a weak structure and attachment
to the branch.
Suckers are adventitious shoots that arise from the
base of the plant. They grow rapidly and typically have

b

Bark color and texture often vary with plant maturity but can be distinct for many plants, including white oak (a), and scotch
pine (b). White oak bark is light gray with narrow ridges. Scotch pine is orangish brown with a thin papery appearance. Both
trees have bark that is distinctive from a distance.
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Figure 6.

Perennial weeds with creeping stems (either rhizomes or stolons), such as white
clover, can be difficult to control because the extent of spread can be difficult to
determine. When herbicide applications are used, they should be applied slightly
beyond the visual edge of the weed spread.

upright growth orientation. Many plants in the Rosaceae
family sucker. Other plants may sucker as an indication
of plant stress.

Tuberous stems are short, flat, and enlarged stems found
underground. Examples include tuberous begonia and
cyclamen.

Canes are stems that have relatively large piths and usually
live only one or two years. Examples of plants with canes
include roses, grapes, blackberries, and raspberries.

Corm is a compressed stem with reduced scaly leaves. An
example is gladiolus.

Modified Stems
Crown is a region of compressed stem tissue from which
new shoots are produced, generally found near the
surface of the soil.
Stolon (runner) is a specialized stem that grows
horizontally above the soil surface and forms a new plant
at one or more of its nodes. Examples include strawberry,
buffalograss, and ajuga (Figure 6).
Rhizome is a specialized stem that grows horizontally
below the soil surface and acts as a storage organ and
means of propagation in some plants. Some rhizomes
are compressed and fleshy, such as iris; others are slender
with elongated internodes such as Kentucky bluegrass.
Tuber is an enlarged portion of an underground stem
that stores food for the plant. An example is potato.


Bulb is a compressed underground stem surrounded by
fleshy scales (leaves) that attach at the base. Examples
include tulip, lily, daffodil, and onion.
Spur is a short, stubby, side stem that arises from the
main stem. They are common on fruit trees, such as
pears and apples. Spurs typically contain the flower buds
and serve as the attachment between the fruit stem and
branch.
Thorns are modified, sharp-pointed stems that occur
in the leaf axil. Examples include buckthorn and
honeylocust.

Leaves
Leaves are the principle location for photosynthesis,
transpiration, and respiration in plants.
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Stomata are microscopic natural openings in the leaf that allow for gas exchange, including water vapor, carbon dioxide, and
oxygen. The opening and closing of stomata is controlled by guard cells.

Internal Leaf Characteristics
Epidermis refers to the top and bottom layers of cells
on a leaf. The primary function of the epidermis is to
protect leaf tissue.
Cuticle is the outer layer of the epidermis. It produces
a waxy layer called cutin. Cutin protects leaves from
dehydration and prevents penetration of some diseases
from penetrating. Cuticle thickness is a direct response to
sunlight, increasing in proportion to light intensity. For
this reason, plants grown in the shade should be moved
into full sunlight gradually. This will allow the cuticle
layer to thicken to protect the leaves from the shock of
rapid water loss or sunscald.
Stomata are microscopic natural openings in the leaf
that allow for gas exchange, including water vapor,
carbon dioxide, and oxygen (Figure 7).

Guard cells protect the interior of the leaf and regulate
the passage of water, oxygen, and carbon dioxide through
the stomata. The opening and closing of guard cells are
determined by environmental conditions.
Mesophyll is interior leaf tissue that may be divided
into a dense upper layer of cells called the palisade and
a lower layer of loosely grouped cells called the spongy
parenchyma. The cells in these two layers contain
chloroplasts, which is the actual site of photosynthesis.

External Leaf Characteristics
Blade refers to the flattened, expanded thin structure
on either side of the leaf midrib. Blades are usually
the largest and most conspicuous part of the leaf. This
surface is used to absorb light energy to be used in
photosynthesis (Figure 8).

Blade

Midrib

Petiole

Stipule

Leaf Base

Leaf Margin
Leaf Apex
Figure 8.

External leaf characteristics, such as those found on firethorn, Pyracantha
coccinea, are valuable keys to plant identification.
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Figure 9.

Plants exhibit different types of venation, including pinnate (a), palmate (b), dichotomous (c), and parallel (d).

Petiole is the stem-like appendage that supports the
leaf away from the stem. It may vary in length or may
be lacking entirely in some cases. Cottonwood tree
leaves have very long petioles that allow the leaves to
characteristically flutter in a gentle breeze; elm leaf
petioles are typically measured in fractions of an inch.
Stipules are leaf-like appendages at the base of the leaf.
Shape refers to the overall form of the leaf. Other leaf
characteristics, such as the shape of the leaf apex, base,
and margin, are useful in plant identification.



Veins are vascular bundles (which contain xylem and
phloem) that extend from the stem through the petiole
and spread out in the blade. Venation refers to the
patterns in which the veins are distributed in the blade
(Figure 9).
Net-veined (reticulate-veined) leaves have veins
which branch from the main rib or ribs and
then subdivide into finer veinlets that unite in a
complicated network. This system of enmeshed
veins gives the leaf more resistance to tearing than
parallel-veined leaves. Net-veined leaves occur on
plants that are part of the dicotyledon group.
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Figure 10. Leaf arrangement is one of the primary characteristics used to help separate plants in vegetative plant keys. Most plants have
alternate or opposite leaf arrangement, but sub-opposite, whorled and rosette arrangements are also observed on plants.

Palmate veined leaves have principle veins
extending outward from one point, usually
from near the base of the leaf blade. This type of
venation occurs in grape and maple leaves.

Alternate arranged leaves are positioned in alternate
steps along the stem with only one leaf at each node.
Examples of plants with this type of arranagement
include oak, elm, linden, and cottonwood.

Pinnate veined leaves have veins extending
laterally from the midrib to the edge. This is
the most common type of venation among
net-veined plants. Pinnate venation is found in
common plants such as apple, oak and elm.

Whorled leaves are arranged in a cluster pattern of three
or more leaves at a single node. An example of a plant
with this type of arrangement is catalpa.

Dichotomous veined leaves have veins arranged in a
unique “Y” shaped formation. This type of venation
is only found in ginkgo.
Parallel veined leaves have numerous veins that run
essentially parallel to each other and are connected
laterally by minute straight veinlets. One of the most
common types of parallel-veining is found in plants
of the grass family (Poaceae), where the veins run
from the base to the apex of the leaf. Another type
of parallel venation is found in as banana, where the
parallel veins run laterally from the midrib. Parallelveined leaves occur on plants that are part of the
monocotyledon group.

Leaf Arrangement
Opposite arranged leaves are positioned across the stem
from one another, two leaves at each node. Examples of
plants with this type of arrangement include maple, ash,
dogwood, viburnum, and buckeye (Figure 10).
Sub-opposite leaves reflect an opposite pattern with
a slight offset. An example of a plant with this type of
arrangement is European buckthorn.
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Rosette leaves are arranged in a cluster at the base
of the stem. Examples of plants with this type of leaf
arrangement include dandelion and many biennial
plants during the first year of growth.

Broadleaf Leaf Types
Simple leaves are those in which the leaf blade is a single
continuous unit (Figure 11).
Compound leaves are divided and are composed of
several separate leaflets. In determining whether a leaf is
simple or compound, locate where the petiole attaches to
the stem (adjacent to a bud). Leaflets do not have buds
associated with them, so all leaf parts, including and
beyond the attached petiole, comprise a single leaf.
Pinnately compound leaves have leaflets arranged
on both sides of the rachis (central leaf stem). An
example is white ash.
Bipinnately compound leaves have a double set of
leaflets. An example is Kentucky coffeetree.
Palmately compound leaves have leaflets radiating
from a central point. An example is Ohio buckeye.



Leaflet

Leaf

a

Bud

Leaf

b

Bud

Figure 11. Simple (a) and compound (b) leaves can be differentiated by bud location. Leaflets of a compound leaf do not possess buds.

Needle-like Leaf Types

Internal Root Characteristics

Awl-shaped leaves are sharp to the touch. Many junipers
have awl-shaped leaves.

Meristematic zone is an area of cell division and growth.

Needle-like leaves can be borne singly (firs, spruces) or
in clusters/fasciles (pines).
Scale-like leaves have overlapping leaves that are soft
to the touch. Examples include arborvitae and many
junipers.

Root cap is the outermost tip of the root and
consists of cells that are sloughed off as the root
grows through the soil. The root cap protects the
root meristem, located directly behind the root cap.
The root meristem is an area of cell division.

Modified Leaves

Zone of elongation is located behind the meristematic
zone. In this area, cells increase in size through food and
water absorption. These cells, by increasing in size, push
the root through the soil.

Adhesive discs are modified leaves used for attaching to
surfaces. Boston ivy clings to walls with adhesive discs.

Zone of maturation is the location where cells undergo
changes to become specific tissues.

Bracts are specialized leaves which are often brightly
colored. The showy structures on flowering dogwood
and poinsettias are bracts, not petals.
Spines are sharp-pointed modified leaves. They are
usually located at the base of a leaf. Examples include
cactus and barberry.
Tendrils are modified leaves that assist in supporting the
stem by wrapping around small diameter objects and
structures. Woodbine and porcelain vine both produce
tendrils for attaching to vertical structures.

Roots
Roots are used to provide support for the stem, to absorb
water and nutrients for plant growth, and to store food
(Figure 12).



Epidermis cells compose the outer layer of the root.
Root hairs are an extension of epidermal cells in the
root. These tiny, hair-like structures are responsible
for the majority of the nutrient and water
absorption from the soil. Root hairs are delicate and
can be easily damaged.
Vascular tissue is located in the center of the root.
These tissues conduct food and water throughout
the plant.

Root Types
Tap roots are primary roots that elongate mainly
downward into the soil and become the central and most
important feature of the root system. Examples include
walnut, oak, and carrot. Plants that produce tap roots
will also typically develop some fibrous roots to allow
oxygen, water, and nutrient uptake near the soil surface.
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Figure 12. Roots are important for the absorption of water and nutrients for plant growth. Damage to roots, especially the root hairs,
during planting or transplanting can hinder plant growth and development.

Fibrous root systems have numerous branched roots.
The greatest concentration of fibrous roots occurs in the
top 18 inches of soil, but significant numbers of lateral
roots may grow downward from these roots to provide
an effective absorption system in deeper locations.
Examples include turfgrasses, most perennial and annual
flowers, and many trees and shrubs.

Aerial roots arise from above-ground stem tissue.
Tuberous roots are underground storage organs. They
are often confused with tubers, but do not contain stems,
so they are classified as roots. Examples include dahlia
and sweet potato.

Adventitious roots arise from locations where root
growth normally does not occur.

UNL Extension publications are available online at
http://extension.unl.edu/publications.
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Soils – Fundamental Concepts
The Soil In Perspective:
A fundamental knowledge of soil science is a prerequisite to meeting the
many natural resource challenges that will face humanity in the 21st Century. It is also true that the
study of soils can be both fascinating and intellectually satisfying. It is in the soils that we are able to
observe all of the principles of biology, chemistry, and physics at work. It is the understanding of these
principles which enables us to minimize the degradation and destruction of one of our most important
natural resources.
Much of our life’s activities and pursuits are related to and influenced by the behavior of the soil around
our houses, roads, septic and sewage disposal systems, airports, parks, farms, forests, schools, and
shopping centers.
It is essential that conservation professionals understand the soils on which we build and design and
work. In any field of natural resources, it is important to understand the soil properties which impact the
application of technology as we use it to preserve and protect our most basic natural resource, our
soils.
Soil Defined:
We have several definitions of soil depending on the discipline providing the definition:
Geologic definition – loose surface of the earth as distinguished from solid bedrock. (Support of plant
life not required)
Traditional definition – material which nourishes and supports growing plants. (Includes rocks, water,
snow, and even air – all of which are capable of supporting plant life)
Component definition – mixture of mineral matter, organic matter, water and air. (Example: Loam soil
= 45% mineral matter, 5% organic matter, 25% water, and 25% air). (Figure 1).
Soil Taxonomy definition – collection of natural bodies of the earth’s surface, in places modified or even
made by man or earthy materials, containing living matter and supporting or capable of supporting
plants out-of-doors. Its upper limit is air or shallow water. At its margins it grades to deep water or to
barren areas of rock or ice. Its lower limit is the lower limit of biologic activity, which generally coincides
with the common rooting depth of native perennial plants, the depth to which soil weathering has been
effective, or both.
As a Portion of the landscape – collection of natural bodies occupying portions of the earth’s surface
that support plants and that have properties due to the integrated effect of climate and living matter,
acting upon parent material, as conditioned by relief, over periods of time.
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Air 25%
Mineral
Matter 45%

Water 25%

Organic Matter 5%

Figure 1: Composition of Average Soil

The Soil Profile:
A soil is a three-dimensional natural body in the same sense that a hill, valley, or mountain has three
dimensions. By digging or augering a hole in the soil, you may retrieve some soil material, and, you
can take this sample of soil material into the laboratory and analyze its contents, but you must go into
the field to study a soil as a natural body. Soils occur on landscapes and are delineated on aerial
photographs by trained soil scientists. These delineations are called polygons or polypedons, and they
represent soil areas that are similar with regard to the intended uses of that soil. Polypedons have
many pedons (soil profiles) included within their boundaries. See Figure 2 for a schematic of this
relationship.

NRCS – Helping People Help the Land

NRCS Soil: Fundamental Concepts

Scoop on Soil Educational CD

May 2006

Figure 2: Relationship of Landscapes to soil polygons and a soil profile (pedon).

Soils range in depth form just a few inches to tens of meters and in may instances they have been
transported many kilometers from the site of their initial formation and then deposited over materials
such as bedrock which is much different than the original source of the soil materials. The effects of
five soil forming factors alter the soil material: climate, time, relief, organisms, and parent material.
These factors act together to differentiate individual bodies of soil. This is accomplished through four
basic processes acting on the parent material to alter its properties and differentiate one soil from
another. These are (A) Translocations, (b) Transformations, (c) Additions, and (d) Losses. (Figure 3).

Figure 3: Soil forming processes
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It is the interaction of these soil forming factors in various combinations that gives us the great variety of
soils we see today. There are many variations within each factor, and even if there were only 10
gradations in each factor, there would be 105, or 100,000 different combinations, which would mean
100,000 different soils. In truth, no two soils are expected to be just alike, but soils, which are similar,
are grouped together for purposes of classification for cultural practices and uses. We will discuss
these factors in more detail in a later module.
The effects of these soil forming factors (weathering) results in the formation of layers within the soil
from the surface down to varying depths depending on the intensity of the weathering. These layers
are called horizons.
The combination of these layers in a sequence from the surface of the soil down represents a soil
profile. Road cuts and other man made excavations can expose soil profiles and serve as windows to
the soil. Observing how soils exposed in these excavations vary from place to place can add a
fascinating new dimension to our understanding of soils. Once you have learned to interpret the
different horizons, soil profiles can warn you about potential problems in using the land as well as tell
you about the environment and history of the region. For example, soils developed under grasslands
may have a very different soil profile than those developed under forestland.
The layers in a soil profile are called horizons. Horizons within a soil survey vary in thickness and have
somewhat irregular boundaries, but all of the boundaries generally parallel the earth’s surface. Since
the weathering of the soil profile starts at the earth’s surface and works its way downward, the
uppermost layers have been changed the most, while the deepest layers are most similar to the original
parent material Exceptions to this vertical aging process occur when transport mechanisms move the
soil material and deposit it on the surface of previously formed soil profiles. Soil horizons are
sometimes very easily identified and at other times are very gradual and faint.
The horizons recognized in soil profiles are identified by letters A, E, B, C, O, and R. Refer to (Figure
4) to see the idealized relationship of some of these horizons.

Figure 4: Idealized soil profile showing some of the soil horizon relationships
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The upper mineral horizons are designated as A horizons. Sometimes there is a layer of organic
material covering the upper mineral horizon. This is designated as an O horizon. A horizons are
darker colored than the lower horizons and contain more organic matter. Some constituents such as
oxides and clay have been moved downward from the A horizon by percolating rainwater. These often
accumulate in the next layer called a B horizon. In some soil profiles there is a zone between the A and
B horizons which has been strongly leached and is designated as an E horizon. The Unconsolidated
parent material is called the C horizon. C horizons are the least weathered of the unconsolidated
material and are directly above the unweathered bedrock, the R horizon. The O and A horizons are
commonly referred to as topsoil. The layers that underlie the topsoil are often referred to as subsoil.
Composition of Soil
Soils have four major components: (a) mineral matter, (b) organic matter, (c) air, and (d) water.
Air and water occupy the pore spaces in soils. Pore spaces are the voids between the soil particles.
Air and/or water occupy approximately half the volume of soil. Fine-textured soils have more total pore
space than coarse-textured soils. As soils absorb water, the air space decreases. Generally speaking,
it is desirable to have a soil which, when well drained, will have about half or its pore spaces filled with
water. Soils which have all of their pore space filled with water for several days after a rain are
considered in many of the definitions of wet soils within NRCS programs.
Except for gravel and rocks that occur occasionally in soils, there are three fractions, sand, silt, and
clay. Sand particles are large enough to be seen without the aid magnification and give soils a gritty
feel. Larger silt particles can barely be seen by the eye, and the smaller silt particles can be seen only
with the aid of a microscope. Silt feels smooth within rubbed between the thumb and fingers and feels
much like talcum powder or wheat flour. Clay includes the fraction smaller than silt and feels sticky and
plastic when wet, and harsh and hard when dry. Since clay includes all particles below the size of silt,
this fraction contains the available plant nutrients not contained in the organic matter.
The organic matter of soils is made up of undecomposed and partially decomposed residues of plants
and animals and the tissue of living and dead microorganisms. Organic matter contains appreciable
quantities of nitrogen, phosphorus and sulfur which become available to higher plants as decomposition
occurs. Furthermore, the decomposition of organic matter helps to produce substances that make all of
the plant nutrients more available. From a physical point of view, organic matter improves the aeration
of soils, increases the water-holding capacity of the soil, and contributes to aggregate stability by
supplying food for microorganisms whose function it is to produce chemicals which hold the soil
particles together.
Physical Properties of Soils
Soil Texture – Soil texture is determined by the relative proportions of sand, silt, and clay in the soil.
(Figure 6). These proportions are placed into various classes to aid in communicating to others the
significance of the various combinations. Each class name has maximum and minimum percentages of
each fraction. A triangle showing the range in limits for each fraction and the various class names
associated with these limits is called the Textural Triangle. (Figure 5).
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Figure 6: Relative Sizes of sand, silt, and clay

In using the triangle, the following procedure is recommended: Assume the sample of soil contains 15
percent clay, 70 percent silt, and 15 percent sand. First, consider the clay. The base line at the bottom
of the triangle is 0 percent clay. Read up the left side of the triangle to 15 percent clay. Draw a pencil
line parallel to the base line for clay and through the 15 percent point for clay. Next, consider the silt.
The zero line for silt is along the left edge of the triangle. Read down the right side of the triangle to just
past 70 percent silt, and draw another line parallel to the zero line for silt. You will note that the lines
cross in the area designated Silt loam. This is the class name of the soil. To check on your accuracy, it
is a good idea the draw a line for the sand. The zero line for sand is along the right side of the triangle.
Read to the left along the bottom of the triangle to 15 percent. Draw a line parallel to the zero line for
sand. You will note that all three lines cross at the same point.
If sand or sandy is part of the name, it is necessary to state whether there is a predominance of very
coarse sand, coarse sand, medium sand, fine sand, or very fine sand. The sand separate which occurs
in an amount greater than any other separate is used to indicate the name; for example, fine sandy
loam indicates a predominance of fine sand.
In case lines cross on a line between two class names, it is customary to use the name that favors the
finer fraction. For example, if the lines all cross at 40 percent clay, the name clay is used rather than
clay loam. An individual can become quite proficient at estimating the various soil fractions in the field
by practicing on samples containing known percentages of the various fractions.
Soil Structure – Structure refers to the arrangement of soil particles. Soils made up of practically all
sand or all silt do not show any appreciable structural arrangement because of a lack of the binding
properties provided by clay. A well-developed structure usually indicates the presence of clay. Soil
structure is classified into various classes. There are three major classes and several sub-classes.
They are as follows: Structureless which includes Single grain and Massive; With structure which
includes Granular, Platy, Wedge, Blocky, Prismatic, and Columnar; and Structure Destroyed which
includes Puddled.
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Figure 7: Examples of soil structure
Soil structure is of particular importance in the absorption of water and the circulation of air. A desirable
structure should have a high proportion of medium-sized aggregates and an appreciable number of
large pores through which water and air can move. Structure of both the B horizon and the A horizon is
very crucial to proper drainage, infiltration, and productivity. In soils with poor structure, root
penetration is limited thus reducing the plants access to water and nutrients. Structure of the A horizon
has received a great deal of attention because of its relation to (a) seedbed preparation, (b) erosion
potential, (c) aeration, (d) water infiltration, and (e) overall soil health.
There are three very important aspects of soil structure. They are (a) the arrangement into aggregates
of a desirable shape and size, (b) the stability of the aggregate, and (c) the configuration of the pores,
that is, whether or not they are connected by channels or isolated. Aggregates that are stable in water
permit a greater rate of absorption of water and greater resistance to erosion. Aggregates that are
unstable in water tend to slake and disperse. These aggregates, when exposed to raindrops, are
particularly subject to dispersion and the resultant crusting of soils. This crusting greatly affects
seeding emergence, and increases runoff and erosion.
The stability of aggregates is due to the kind of clay, the chemical elements associated with the clay,
the nature of the products of decomposition or organic matter, and the nature of the microbial
population. The expanding type of clay is more likely to produce unstable aggregates, other things
being equal. An excess of sodium associated with clays tends to cause dispersion. A high proportion of
hydrogen and/or calcium is associated with aggregation. The mycelial growth of fungi appears to have
a binding effect on soils.
Although kind of clay and amount of organic matter affects soil structure, there are other factors that
also affect soil structure. The following have long been known to improve structure: freezing and
thawing, wetting and drying, action of burrowing insects and animals, and the growth of root systems of
plants. All of these have a loosening effect on the soil, but it should be kept in mind that they have no
part in aggregate stability. The loosening of the soil is a necessary part of aggregate formation, not
aggregate stability.
Bulk Density – Bulk density refers to the weight of the oven-dry soil with its natural structural
arrangement. The pore space is a part of the volume of soil measured for bulk density. Bulk density is
determined by dividing the weight of oven-dry soil in grams by its volume in cubic centimeters. The
variation in bulk density is due largely to the difference in total pore space. Because finer textured soils
have higher percentages of total pore space, it follows that finer textured soils have smaller bulk density
values. Obviously then, compacted soils have lower percentages of total pore space and therefore,
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higher bulk densities. High and low bulk densities have great influences on engineering properties,
water movement, rooting depth of plants, and many other physical limitations for soil interpretations.
Soil Color – Color of soil is an important feature in recognizing different soil types, but color is also an
indicator of certain physical and chemical characteristics. Color in soils is due primarily to two factors,
humus content and the chemical nature of the iron compounds present in the soil. Humus has a dark
brown, almost black, color. A very high content of humus may mask the color of the mineral matter to
such an extent that the soil appears almost black regardless if the color status of the iron compounds.
Iron is an important color material because iron appears as a stain on the surfaces of mineral particles.
About 5 percent or more of mineral soils is iron. In unweathered soils where the iron exists as an
unweathered mineral, it has little or no influence on color. The iron that has the greatest effect on color
is that which has weathered from primary minerals and exits in the oxide or hydroxide form. The
following table depicts the forms of iron in weathered soils:

Form
Ferrous oxide
Ferric oxide (Hematite)
Hydrated ferric oxide

Chemical formula
FeO
Fe2O3
2Fe2O3 3H2O

Color
Gray
Red
Yellow

There are various degrees of hydration, and the color varies between red and yellow. It is important to
note that the yellow iron s in oxidized form as well as hydrated. This means that a supply of oxygen
must be associated with moist conditions to cause yellow colors to form. Too much water and an
absence of oxygen cause anaerobic microorganisms to reduce the ferric iron to ferrous form, and a
gray color would be the result. The red color is associated with good aeration, and a generally lower
amount of water is present than is found in yellow materials. Soil colors are not limited to dark brown or
black with gray, red, or yellow or their intermediates. There are some soils with various other shades,
generally as a result of other minerals present in the parent materials.
For more information on soils, visit www.nrcs.usda.gov and click on soils.
To visit NRCS’ Web Soil Survey, visit http://websoilsurvey.nrcs.usda.gov/app/
To view the Soil Taxonomy publication, visit http://soils.usda.gov/technical/classification/taxonomy/

For a variety of soil education resources, visit:
http://www.ngdc.wvu.edu/~hferguson/educationNGDC/

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin,
age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information,
political beliefs, reprisal, or because all or a part of an individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large
print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination write to
USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or
(202) 720-6382 (TDD).
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Getting Started in the Nursery Business

Nursery Production Options

Gregory K. Eaton, Assistant Professor and Extension Specialist, Department of Horticulture, Virginia Tech
Bonnie L. Appleton, Professor and Extension Specialist, Hampton Roads AREC
Reviewed by James Owen, Jr., Nursery Extension Specialist, Virginia Cooperative Extension, Virginia Tech

The nursery industry in Virginia has enjoyed an
extended period of growth and expansion. Consequently, there is considerable interest in and some
potential for new business opportunities in the industry. Another consequence of this period of economic
growth is an increase in competition within the industry
to supply the growing demand for landscape plants.
Those interested in getting into the nursery business are
strongly encouraged to invest their time and energy into
learning as much as they can about the modern nursery
industry, and the many options now available in nursery
production, before they invest any money in facilities
and operations.
Virginia’s nursery industry has many more production
options available today than when it began in the United
States during the 1700’s. The first trees produced were
Table 1.

bareroot fruit trees, progressing to bareroot shade trees,
and later to field-grown, balled-in-burlap (B&B) harvested
trees. The container nursery industry started at the end
of World War II with the production of small trees and a
variety of shrubs in #10 metal fruit cans. The industry has
now progressed to growing an extremely diverse number
of annuals, herbaceous perennials, vines, ground covers,
ornamental grasses, shrubs and trees. In particular, trees
can be grown to much larger sizes in field production with
the use of mechanical harvesting equipment (tree spades),
and in wood and plastic containers of sizes of 200 gallons
or larger.
In deciding whether to grow nursery stock in the field vs.
containers, many factors should be considered relative to
nursery design and capitalization. Some of these factors
are summarized in the table below.

Considerations for field versus container nurseries.
Field (in-ground) nursery

Container nursery

Notes

Land area required

larger

Smaller

Relative to profitability of
operation

Number of employees

1 per 5 – 10 acres

1 per acre

Field production has more
seasonal employees

Economic return per acre

Lesser with fewer plants per acre
and longer production cycle

Greater with more plants per acre
and realized sooner

Production cycle

Longer (1 – 6+ years)

Shorter (6 months – 2 + years)

Production costs per acre

Lesser costs for site preparation,
labor and maintenance

Greater investment in production
area construction, containers,
water, substrate, and larger labor
force

Intensity of management

Lower fertilization and irrigation
requirements; mowing of fallow
strips and weed control in
planting rows

Daily irrigation; monitoring for
blowover, weed control, rate
of disease or insect spread, and
protection from temperature
extremes

Seasonality

Periodic with limited harvest
during periods of active growth

Year-round

Both types of production have
some down time in winter
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Field (in-ground) nursery

Container nursery

Notes

Types and sizes of plants

Preferred production system for
large caliper trees; limited holding
time after harvest

More efficient production of small
shrubs, annuals and perennials;
plants can be repotted to larger
containers if not sold

Recent hybrid production
systems allow larger plant sizes in
containers

Growing area preparation
and maintenance

Generally less required. Unique
concerns for removal of acreage
from production for soil rebuilding,
and replacement of soil removed by
B&B harvesting

More extensive and expensive
site preparation for drainage and
water recycling. Container beds
require a gravel, plastic or fabric
covering

Important part of Best
Management Practices (BMPs)

Irrigation

Irrigation not mandatory; irrigating
will help establish liners and
produce faster growth

Daily irrigation mandatory; 27,000
gallons per acre per day capacity
recommended during peak
production months

Both production systems can
use drip or overhead irrigation;
important part of BMPs

Fertilizer use and
application

Less fertilizer per acre; usually
broadcast applied; less labor
intensive

Fertilizer topdressed by hand
is labor intensive; substrateincorporated fertilizer less labor
intensive, but requires special
equipment

Either system via irrigation
(fertigation), with special
injection equipment; controlledrelease fertilizers recommended
for both production systems;
important part of BMPs

Weed control

Mechanical weed control via
cultivation or hoeing in addition to
chemical (herbicide) options

Weed control around production
More difficult due to close
areas will helpreduce weed
plant spacing, favorable weed
pressure;important part of BMPs
growth environment, weed seed
introduction via irrigation and
substrate, and less substrate
buffering capacity against
herbicide application errors; hand
weeding and herbicide application
are available

Disease and insect control

Somewhat less intensive; larger
plants require specialized
equipment for pesticide delivery

Regular monitoring or scouting
More intensive due to greater
will reduce problems in either
insect and disease pressure; more
difficult control applications due to system;important part of BMPs
higher plant densities and reduced
air circulation

Summer stress

Irrigation important to avoid
Greater summer heat stress due
drought; less concern for heat stress. to high root zone temperatures
in containers, and heat produced
or reflected from container beds;
may use shade structures or
syringing (short cycle overhead
irrigation)

Overwintering

Little protection is generally
required

From simply jamming containers
together to protecting plants in
heated overwintering structures

Harvesting

Restricted to seasons when soil
moisture is adequate and plants are
dormant; plants are dug by hand or
machine, bareroot or with soil ball;
root protection required during
holding (cold storage, heeling in,
balling-in-burlap)

Any time by simply loading plants
from their production beds

Shipping

Bareroot field-grown plants can be Containers can be stacked canbundled or boxed; large B&B plants on-can, boxed or racked; lighter
spaced on trucks or tied toindividual weight reduces shipping costs
pallets

Equipment needs

Requires more expensive machineharvesting equipment; may
require larger irrigation and spray
equipment.

Improvements in irrigation
and postharvest handling have
allowed somesummer digging of
field grown plants

Long distance shipping is
possible for container-grown
plants, but cost prohibitive for
field grown B&B

Production efficiency requires
substrate mixing and container
filling equipment.
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Table 2. Advantages and disadvantages of field versus container nurseries.

Advantages

Disadvantages

Field (in-ground) nursery

• Container nursery

• Less labor intense
• Less water needed

• Better control over factors affecting plant growth
(substrate, irrigation, fertilization)

• Root temperatures buffered by soil

• More marketing options (ways, sizes and times of year)

• Some plants, especially trees, grow better in the
field

• Higher plant densities

• Better soil nutrient reserve and pH buffering

• Planting and harvesting time not weather dependent

• No plant blow-over

• Some plants easier to grow and/or harvest in containers

• Easier control of pests (weeds, insects, diseases)

• Lighter weight for handling and shipping

• Less control over factors affecting plant growth

• Intensive management

• Smaller percent of plant’s absorbing roots
harvested (especially trees - often no more than
5% - 20%)

• Need for a large volume of higher quality water

• Less harvest time flexibility (generally only when
dormant)
• Lower plant densities

• Ability to use sites unsuited to field production

• Rapid nutrient depletion
• More difficult control of pests (weed, insect, disease)
• Lethal root temperatures (heat in summer, cold in
winter)
• Blow-over (labor intense; wastes topdressed materials)

• Planting and harvest weather dependent
• Not all sites usable - field soil must have adequate
moisture and drainage.

• Root circling/repotting frequency
• Runoff (nutrients and herbicides)

• With B&B, heavy product and loss of field soil with
product
• Root pruning may be necessary

Types of Field Production:

called balled-and-burlapped or balled-in-burlap (B&B)
plants. B&B is the next step up from bare root harvest, and can be used for evergreen as well as deciduous
plants, and for much larger plants than are harvested
bare root. Most B&B harvesting, as with bare root, is
done while plants are dormant, but recent improvements
in holding and acclimating techniques (ways to prevent
balls from drying out and ways to stimulate summer
root growth) have allowed increased digging during the
growing season. Some landscapers prefer to transplant
B&B plants as opposed to container-grown plants to
avoid some of the soil interface problems that develop
when plants are container-grown in soilless substrate.
B&B plants are heavy and awkward to handle. Hand
harvesting requires trained staff, and mechanical harvesting requires hydraulic tree spades and other equipment.

Bare root - Bare root production and harvesting is generally restricted to small groundcover, herbaceous perennial and ornamental grass divisions, and small deciduous
shrubs and trees. Due to the potential for dessication,
few evergreen shrubs or trees are harvested bare root,
with the exception of small conifer liners for Christmas tree planting and reforestation. Bare root plants
should only be planted, harvested and transplanted
while dormant (late fall to early spring while not actively
growing), thus limiting the time when they can be used.
The biggest challenge in working with bare root plants
is keeping the roots from drying out. A major advantage to using bare root plants is their light weight and
relatively low cost. Also, because there are few producers
of bare-root “liners” (seedlings or rooted cuttings) in
Virginia, there is a market for bare-root liner products
among Virginia growers of “finished” nursery stock.

Holding/marketing options - Bare root plants can be
held in cold storage with their roots exposed or packed
in damp moss or other material; they can also be process (or peat) balled where their roots are surrounded by

Conventional B&B - Shrubs and trees that are dug with
a portion of their roots covered with a ball of soil are
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organic matter that is then packaged to look like a root
ball; they can also be containerized or potted in a container with soilless substrate. There are also many new
(and largely untested) products that may reduce dessication of bare root plants during storage. These products
may be root dips, gels, or clay products designed to
maintain a high moisture environment around roots.
Some field plants dug with a soil ball are put in containers instead of being burlapped (field potted - roses,
azaleas), while some B&B plants, with fully burlapped
root balls, are also containerized.

opment of a shallow, broad root system that more closely
mirrors natural root systems. Root circling is reduced in
low-profile containers by air-root pruning at the container wall/plastic bed covering interface. Root circling
is reduced in the commercially available The Accelerator®
via holes in and corrugations of the aluminum container
wall.
AGS - The Above Ground System (AGS) is a double
container system for use above ground. A production
container nests in a double-walled holder container that
serves to insulate the plant’s roots and buffer high and
low temperature extremes. The AGS can have ballast
added to prevent blow over, and is easier to harvest than
the in-ground, double container (Pot-in-pot) system .

Types of Container Production:
Conventional containers - The container nursery
industry started with #10 metal fruit cans, but now uses
mainly blow or injection molded plastic containers in
unstandardized sizes ranging from small propagation
containers to production containers of 1 gallon to 200
gallon or more. Most production in Virginia occurs in
3, 5, 7, 10, 15 and 25 gallon containers. Some bare root
and containerized field stock is put in fiber containers
(pressed paper and/or peat).

Hybrid Systems - Several “hybrid” production systems,
combining advantages of field production with advantages of container production, have been developed.
Most of these systems attempt to do one or more of the
following: harvest more absorbing roots, prevent root
deformation, keep root temperatures buffered, conserve
moisture, prevent blow-over, increase ease of harvest, and
reduce labor use.

Engineered containers - To help reduce or eliminate
the problem of circling roots that often develop in
smooth or slick walled plastic containers, a variety of
containers have been designed that deflect or redirect
roots via molded container wall baffles, or that kill root
tips when roots encounter holes in the container walls
(air root pruning). If conventional containers must
be used, those with vertical ribs help reduce circling
roots vs. those with horizontal ribs that encourage
circling root formation. Soft-walled poly bag containers
with gusseted bottoms are also a good solution to this
problem.

In-ground fabric containers (grow bags) - In-ground
fabric containers are made from porous synthetic fabrics
(usually polypropylene). They permit exchange of
moisture between in-container soil and the surrounding
soil while preventing some or all of the plant’s roots from
growing outside the container. The earliest versions of
the fabric containers were often difficult to remove at
transplant due to large root penetration or root entanglement in the fabric’s fibers. Fabric containers are now
easier to remove due to fabric improvements, or the use
of fabrics with small holes, copper impregnation, or a
herbicide delivery system. Due to root restriction within
the fabric container, drip irrigation is essential with fabric containers. Fabric containers are often removed prior
to sale and the root balls containerized to assure that
roots will not be restricted by non- removal of the fabric
container when the plant is transplanted.

Copper-coated containers and copper inserts - A copper-containing product has been developed (Spinout®)
that can be applied to smooth container walls to reduce
or eliminate root circling. The copper acts as a growth
regulator, stunting the root tips as opposed to redirecting or killing them. Effective for one growing season
in the container, normal root growth resumes when the
container is removed and the plant transplanted into the
landscape.

Pot-in-pot (P&P) - This system uses two containers - a
production container nested inside the holder (sleeve or
stock or “socket”) container, both sunk into the ground.
This method of production has expanded rapidly in
recent years. It has allowed predominantly container
nursery operations to grow larger nursery stock, while
still maintaining tight controls over irrigation, fertilization and other cultural practices of container produc-

Low-profile container/The Accelerator® - The low
profile container is a bottomless container that sits on
plastic or woven ground cloth. It is wider and more
shallow than conventional containers to encourage devel-
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Production area preparation

tion. Drainage of these in-ground pots is crucial and
generally maintained by the placement of corrugated
drain pipes beneath the rows of socket pots. Some form
of micro-irrigation (drip or spray emitter) is necessary
in this production method to avoid tremendous inefficiency in water delivery with overhead sprinklers when
large containers are spaced far apart. Pot-in-pot production also buffers root zone temperatures from extremes
and reduces blow over of larger, top-heavy trees because
the containers are anchored in the ground.

Field Production - Soils should be tested to determine
whether the pH needs adjusting, and if particular nutrients need to be incorporated prior to planting. For soil
low in organic matter either incorporation of organic
matter may be beneficial, or the field should be kept
out of production for a year to grow a green manure
crop (sudan-sorghum hybrids, etc.) for incorporation.
In addition to incorporating pH adjustment materials,
nutrients and organic matter, perennial weeds should be
eliminated with fumigation or with a systemic herbicide,
and then fields plowed and disced prior to planting.
Most planting is done in the spring, with some also in
the fall. On some sites, depending upon plant spacing,
erosion potential and other factors, it may be desirable to
establish a cover crop.

Cellugro® System - This is a multiple plant production
system for small plants and liners. Two sizes of Cellugro
systems are available. One measures 8’x20’ and holds
561 six-quart-sized (one gallon plus) plants, while the
other holds 7 gallon plants. Both systems consist of a
polyliner, a drainboard, and the expandable production
cell unit. The system is installed either into the ground
(approximately 8 inches deep) or set above ground with
soil bermed around it. Not only are root temperatures
buffered, but water consumption is dramatically reduced
compared to above ground containers.

Container Production - When preparing container
production areas, there are three main parts to plan - the
actual production beds, the irrigation and excess water
collection system, and the roads. How much grading
is needed will depend upon the land’s slope, the type of
irrigation and drainage system to be used, the rate of percolation of heavy rain into the soil, and the type of bed
covering to be used. If an impervious covering such as
black plastic (poly or polyethylene) will be used, grading
must drain all water off the bed. If gravel, clam shells
or woven nursery cloth will be used, water must either
drain through the soil beneath quickly enough that it
does not puddle, or the ground should be graded.

Cultural Considerations
Production sites
Field Production - The best sites for field production
have moderate slope for air and water drainage, or if
flat, have good internal soil water drainage. Soil types
can vary from sandy soils for bare root production to
silty-clay loams for holding root balls together for B&B
production. Heavy clay soils should be avoided due to
poor drainage and aeration, but can be improved by the
addition of organic matter or several years of a green
manure crop. Soil pH should range from 6 to 6.5 for
most plants, lower (5 to 6) for acid-loving plants like
azaleas. Soils should be tested for pH, P, K and certain
micronutrients, and possible pesticide residues, depending on prior uses of the site.

A goal of all nurseries should be to catch and recycle all
excess water (irrigation and rain). This may require construction of a drainage system and holding ponds. Some
drainage systems are designed as part of the container
beds, while others may be part of the roads.
Once general bed and drainage grading is complete, and
any irrigation or catch ponds constructed, the soil should
be stabilized to support equipment and prevent erosion.
The soil may need sterilizing or treatment with herbicides to deal with weed problems. Materials (gravel,
clam shells) may need to be applied for road beds. If
irrigation will use buried lines, these should be installed
before the container beds are constructed.

Container Production - Site selection is less critical for
container production. A container production bed can
be built atop any soil type as long as drainage off the
bed is achieved by way of a moderate natural slope or
grading. Drainage is also important for the roadways
between the beds so that vehicles and equipment have
access year-round. Soil fertility level and pH are of no
concern as they are for field production.

Container bed dimensions will depend on several factors:
container sizes to be used; initial spacing and respacing
requirements; cultural requirements (do you need to
walk between containers to topdress fertilizer, or to hand
weed); irrigation design and coverage; weight of growing
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substrate. Solid set irrigation allows less flexibility in bed
dimensions than drip irrigation.

ery production. These products package nutrient salts
in “capsules” of resin or polymer coating. The coating
“controls” the release of nutrient salts via moisture content or temperature of the substrate. CRFs are available
in several formulations to suit the nutrient requirements
of different plants, and also are available with different
coatings to provide nutrient release over different time
frames (e.g. 4 month vs 12 month formulations). These
products generally provide more consistent nutrient
availability to plants over time than traditional granular
fertilizers.

Fertilization
Field Production - Some fertilizers, generally containing
phosphorus (P), potassium (K) and micronutrients (if
needed), will be pre-plant incorporated, as well as lime
to increase the pH. Nitrogen (N) fertilizers, which need
to be applied for all field production due to the short soil
life of N, may be incorporated pre-plant in organic or
inorganic form, or may be banded or broadcast postplant. Most fertilizers are applied in early spring, and
then again in late summer or early fall. Fertilizer rates,
ratios, ,etc. are dependent on many factors, including
soil type and pH, type of plant, soil and leaf nutrient
analysis tests, and other site and crop specific factors.
Application rates generally range from 50 pounds to
200 pounds actual N per acre per year, with the lower
rate being recommended to prevent ground water
contamination. A common recommendation for field
grown nursery stock is 60 pounds of N per acre per year,
applied in three split applications (e.g. 20 pounds each
in March, May, July). If a drip irrigation system is used,
a water soluble fertilizer can be applied via the irrigation
system (fertigation).

Regardless of the fertilizer source and formulation,
regular analysis of the nutrient status of the production
substrate is recommended in order to make adjustments
before plant problems develop. An easy method to
use, which was developed at Virginia Tech, is the “pour
through” method. Details of the pour-through method
of monitoring nutrients in containers will be addressed
in a future Virginia Cooperative Extension publication,
are available in Wright (1986, see references), and can be
accessed through the web at: http://www.ces.ncsu.edu/
depts/hort/nursery/cultural/topic4.htm

Irrigation
Field Production - Considerable field production is
done without any supplemental irrigation, but this
increases the potential for poor growth and survivability.
Some fields are irrigated on an “as needed” basis with
portable overhead systems (rainreels, moveable pipes,
etc.), with the ideal situation being to have drip irrigation available for all plants. Water source, water quality,
soil type, plant type and spacing, climate and topography must all be considered when designing an irrigation
system, with each type of system having advantages and
disadvantages.

Container Production - All container-grown plants
must be fertilized since very few nutrients are available
from the production substrate. Fertilizer may either be
a dry, slow release granular material or a liquid, and is
generally a complete fertilizer (N-P-K) plus micronutrients. The dry granular materials can be applied either
by incorporation into the production substrate prior to
potting, can be placed or “dibbled” into the bottom of
the planting hole, or can be “topdressed” or applied to
the substrate surface. No one placement method has
been found to be superior for all container-grown plants.
Water soluble fertilizer is generally applied via the irrigation system, with many nurseries using a combination of
dry and water soluble fertilizers.

Container Production - Irrigation is mandatory for
container production, with irrigation often being applied
daily during the growing season. It is generally recommended that 1 acre-inch, or 27,000 gallons of water,
be maintained in storage for each acre of land under
container production. While less than 1 inch per acre
per day may be applied to container crops, the additional volume of water in storage is insurance for periods
of excessive heat and drought, and to ensure irrigation
water quality. Irrigation may be applied overhead, by
drip or trickle systems, or by subsurface or capillary
systems. Overhead irrigation uses the greatest volume of
water while subsurface (rare in the U.S.) uses the least. A

In addition to a complete fertilizer plus micronutrients,
additional phosphorus is often added, as well as lime to
increase the pH or to provide an additional source of calcium and magnesium. Most granular fertilizers do not
last an entire growing season and need to be reapplied
around midsummer.
The use of controlled-release fertilizers (CRFs) has largely
replaced the use of traditional granular fertilizers in nurs-
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large volume of high quality water (low in salts, slightly
acid pH, free of weed seeds, sediment, iron, etc.) must
be available, and at a rate that allows daily or every other
day irrigation. If water is not applied daily a “heavier”
substrate (one with sand to create smaller water-holding
pore spaces) is generally necessary. If irrigation runoff
and rainwater is collected and recycled, the water may
need chemical treatment to prevent disease problems. A
new means of applying water overhead involves “pulse”
irrigation involving several applications of smaller quanities of water per application. Pulsed irrigation uses less
water and leaches less fertilizer.

wintering structures), pruning, control of insects and
diseases; and container moving and shipping systems.

Weed Control

• s election and proper handling of container substrate
components
• proper water source selection
• proper irrigation design and management
• runoff water collection and recycling
• Integrated Pest Management (IPM)
• proper pesticide use and storage
• proper nutrient selection and application
• nutrient monitoring

BMP’s - The nursery industry, in order to be a good
steward of the environment, has been developing a set
of production guidelines know as Best Management
Practices (BMPs). The Southern Nursery Association,
in collaboration with regional research universities and
the Environmental Protection Agency, published “Best
Management Practices, Guide for Producing Container-Grown Plants” which outlines important environmental considerations of container nurseries (see references).
BMPs include:

Field Production - Many nursery fields are chemically
treated or fumigated prior to planting to help control
weed problems prior to planting. Weeds are also controlled by applying herbicides (both preemergent and
postemergent), mulching, hand weeding, mowing, and
cultivating.
Container Production - Weeds are far more difficult to
control in container production than in field production
due to close plant spacing and the fact that only hand
weeding, substrate weed barriers, and herbicides can be
used. It is very important that weed-free substrate, water
and liners be used, and that weeds be controlled under
and around all production beds.

Bibliography
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Other Considerations
Field Production - Other important considerations in
field production include liner sources, planting equipment, staking, top and root pruning, control of insects,
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1997. Prentice Hall.
Seeds of Woody Plants in North America by James
Young and Cheryl Young. (Formerly USDA Forest Service Ag. Handbook 450) 1992. Dioscorides Press
The Reference Manual of Woody Plant Propagation
by Michael Dirr and Charles Heuser. 1987. Varsity
Press, Inc.

Container Production - Other important considerations in container production include liner sources,
container types, sources and disposal, substrate sources,
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of containers/plants, sun protection of some plants
during the summer (via trees, shade structures or extra
irrigation), cold and wind protection of some plants
during the winter (via straw, synthetic coverings, over-

Nursery design and
production references American Standard for Nursery Stock. 1996. American
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Nursery Management (3rd edition) by Harold Davidson, Roy Mecklenburg and Curtis Peterson. 1994.
Prentice Hall.
Nursery Production (2nd edition) edited by Charles
Heuser and Richard Stinson. 1989. Dept. of Ag.
and Ext. Educ. Vol. 28, No. 1T and 1S, Penn State
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Update. Bonnie Appleton. 1995. Journal of Arboriculture 21(6):265-270.
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Introduction
Interest in producing field-grown nursery stock has increased in recent
years as agricultural producers have considered diversifying. Although
many growers are familiar with field production of other agricultural
crops, they may have less experience with nursery stock. Some aspects
of growing shade trees in the field are similar to other agricultural enterprises, but many characteristics—such as procuring line-out stock,
spacing, planting, and managing a crop for more than one year—are
quite different. Initially, new growers must plan a marketing strategy to
identify clientele and determine what plant species or cultivars to grow.
Depending on the final plant size at sale, growers can determine the field
layout, spacing, and equipment required to meet the strategic plan. Generally, if nursery stock is sold within a local area, marketing may be limited to retail garden centers, which prefer small, well-formed trees and
shrubs. Landscapers, on the other hand, need larger plant material and in
some cases may prefer specific leader, canopy height, and branch structures when they select shade trees at the nursery. Shipping nursery stock
to other geographic locations requires special handling during harvest
and transportation. The more specific the marketing strategy, the easier
it is to determine which plants to grow and how to design the planting
plan.
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Soil Amendments and Cover Crops
Nursery professionals should
implement best management practices that maintain and improve
soil quality throughout the year,
from fallow periods to harvest. The
term “soil quality” refers to the fitness of a soil to function within its
surroundings—to support plant and
animal productivity, to maintain or
enhance water and air quality, and
to support human health and habitation. Soil quality information is
available from the U.S. Department
of Agriculture’s Natural Resources
Conservation Service and online at
http://www.nrcs.usda.gov/search.

ing reduces the activity of soil
organisms that would otherwise
break down nutrients. Therefore,
reducing tillage decreases run-off
while providing an environment for
natural organisms to complete the
nitrogen cycle.
Organic matter amendments—such
as composted bark, yard waste,
and compost—can be expensive to
transport and apply in significant

quantities. Growers should use
these amendments in the most intensively cultivated sites, such as
seedbeds or transplant production
beds. If available, composts from
municipal yard wastes offer affordable organic sources for amending
fields. Because composted yard
wastes generally provide only 0.2
to 0.5 percent nitrogen, between
50 and 200 tons per acre can be
applied. Applying 50 tons per acre

Amending the soil and planting
cover crops are the most effective
best management practices to help
field nursery growers. Amending
soils with organic matter improves
soil quality and structure, aeration, water retention, drainage, and
the quality of nursery stock. Some
nursery species develop a more
fibrous root system as the amount
of organic matter is increased. Additionally, cover crops reduce soil
erosion while increasing the nutrient content of the soil. Another
good practice is to establish filter
strips, which bind and trap nutrients and soil during heavy rains
(Figure 1).
Reducing tillage is one way to decrease soil loss from erosion. High
winds and heavy rains cause major
soil losses and leaching of nutrients during periods of high volume
run-off. Frequent tilling increases
that loss by changing soil structure,
contributing to soil compaction,
and reducing water infiltration.
Washes and gullies are more likely
to occur. Moreover, frequent till-

Figure 1. Cover crops used during production, clockwise from top left: Sudex
grass (Sorghum-sudan grass hybrids) being mowed on fallow field; Sudex in row
middles; buckwheat in fallow field; tall fescue in the drive and row middles; and
wheat in the row middles. Cover crops within rows and during field preparation
help reduce soil erosion, build soil quality, add organic matter, and contribute
nutrients simultaneously (see cover crop section).
3

provides about a half-inch of coverage over a one-acre area, while 200
tons per acre will be approximately
2 inches deep.
Animal wastes such as cattle manure or poultry litter can be applied
directly to fields in light applications of ¼ to ½ inch over surface
areas but work best when incorporated into the soil. If these wastes
are incorporated, 75 to 100 percent
of their nitrogen may be available
the first year. Rates of application
for either organic matter or animal
waste should be based on nutrient
analyses. Pay particular attention to
the metal content of animal wastes.
Zinc and copper can become toxic
if repeated applications are made
annually. Foliar tissue analysis of
new, fully expanded leaves collected early in the growing season provides valuable information about
the efficiency of soil amendment
applications and helps determine if
any supplement is required.
A cost-saving alternative to applying organic materials over the
entire field is to incorporate the
organic matter into planting rows
only. If rows are spaced 12 feet
apart and the root zone is considered to be 2 feet on each side of the
stem, adding organic matter to this
4-foot-wide strip will reduce the
amount applied to the field by twothirds.
Cover crops can significantly reduce soil loss, as can cover crop
rotation. Planting hybrid sudan
grass in large fallow areas during
summer months, followed by dwarf
barley as a winter cover crop, helps
reduce sediment and nutrient loss.
Grasses and small grains can also
be used in a double-cropping system. For example, small grains
4

can be sown in the fall, then killed
with herbicide or plowed in before
seeds are produced in spring (Table
1). Sorghum-sudan grass hybrids,
buckwheat, and even corn are commonly used as summer cover crops.
The abundant and rapid growth of
these crops produces large amounts
of biomass. To increase the amount
of organic matter in soil, mow sudan grass at least twice to prevent
seed formation, then plow or disk
under in fall.
Organic matter increases when
cover crops are used in production, and the most important improvement is the increased size
of soil aggregate fractions in the
1- to 2-millimeter size range. An
increase in the larger aggregates facilitates water infiltration and retention and provides a better biological habitat and a better rooting environment. The number of resident
fungivores and macropredators is
directly linked to cover-cropping
practices. Fungivores regulate the
rate of nutrient mobilization, while
macropredator density has been
correlated with pest control. Cover
cropping also stimulates arthropods
and earthworms. Deposition of
green manure cover crops on soil
surfaces has been shown to support high populations of beneficial
mites, which are biocontrol agents.
Filter strips reduce erosion by first
slowing the movement of surface
water, then increasing its infiltration, in addition to trapping or
binding the sediments and nutrients
carried by the surface water. To be
an effective best management practice for field production, filter strips
should cover no less than 70 percent of the surface and be at least
12 feet wide. Cool-season grasses
used as filter strips are most effec-

tive during critical erosion periods
in fall, winter, and spring, when
rainfall is frequent and storm runoff excessive.
Storm water ponds and wetlands
used as natural filters can provide
even greater sediment and nutrient
retention than filter strips. Field
nurseries often are located on land
with gentle slopes where sediment
loss potential is high, particularly if
vegetation is sparse. Depending on
surface cover, slope, and environmental factors, sediment retention
basins may require cleaning as often as every two years. These materials may be recycled and spread
back on the fields.
Conservation efforts can help reduce soil and nutrient loss from
wind erosion and storm water
movement off site. Soil-stabilization and erosion-control best management practices include:
• planting across slopes and contoured layout of fields
• using cover crops for fallowing
land and during all facets of
production
• using vegetation in aisles, row
ends, drive roads, and field border strips
• grassed waterways
• sediment dams in waterways
• bio-swale collectors and wetlands
• irrigation practices that do not
increase erosive washes.

Field
Preparation

Crop stubble, fertilizer, lime, and
soil amendments should be incorporated into the soil, whether or
not a green manure program is followed. Mow tall weeds before seed

Figure 2. Field preparation prior to planting. In late summer and early fall, tall fescue grass seed was sown and allowed to
grow over winter. (clockwise from top left) In early spring, planting rows were selected and sub-soiled twice approximately
18 inches apart within the row (the subsoiler on the top right is 3 to 4 feet apart). Rows were rotovated (bottom right) and
then mounded up for planting (bottom left).
Table 1. Seeding rates and planting dates of cover crops used in field production of ornamental plants.

Seeding Rate

Weight
(pounds/bushel)

Planting Date

Barley

2.0 bu/A

48.0

Aug.–Oct.

Rye (annual)

1.5 bu/A

56.0

Aug.–Oct.

Ryegrass (annual)

2.0 bu/A

24.0

Aug.–Oct.

Oats

1.5 bu/A

32.0

Aug.–Oct.

Buckwheat

1.5 bu/A

45.0

Aug.–Oct.

Wheat

25.0 lb/A

60.0

Aug.–Oct.

Crimson Clover

20.0 lb/A

60.0

Aug.–Oct.

Sorghum-Sudan Hybrids

25.0 lb/A

50.0

April–May

Species
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dispersal, then disk or plow under.
This will permit more effective soil
mixing during plowing and minimize the problem of long, coarse
stems becoming entwined in equipment.
A chisel plow will mix materials
efficiently into the soil, ensuring an
even distribution of materials and
rapid root development during the
growing season. Rotovating can
also prove effective but generally
does not mix the soil as deeply as
a chisel plow. Avoid using a moldboard plow, because this implement overturns the top layer of soil
and deposits it just beneath the soil
surface rather than distributing it
evenly throughout the soil. For best
results, chisel plow twice. If erosion is not a problem, plow first
across the field in one direction,
then plow at right angles to the first
path. Be careful not to destroy terraces and contours while plowing.
A simple way to prepare the field
is to chisel plow in the fall and sow
a cover crop such as tall fescue. In
winter, kill the grass in the planting rows with a herbicide. Subsoil
twice within the planting rows,
either 18, 36, or 48 inches apart.
Rotovate crop stubble, fertilizer,
lime, and soil amendments into the
planting rows. Slightly mound the
planting rows to permit drainage
(if applicable) and decrease settling
around plants (Figure 2).

Fumigation. When weeds,
soilborne insects, nematodes, or
pathogens cannot be controlled adequately after the crop is planted,
or if noxious pest inspection standards cannot be met by any other
means, then fumigation may be the
most practical pest control strategy,
particularly in valuable, pest-prone
crops. Depending on the fumigant,
chemicals can be highly toxic and
6

kill most insects, pathogens, nematodes, and weeds. Fumigation is
expensive and is used only when
other management options will not
provide economically viable control.

of these products requires certified
applicator licensing.
Although metham-sodium is a
liquid and dazomet is in granular
form, the mode of control is from
methyl isothiocyanate (commonly

Sample Cover Crop Plan

Suppose a grower sells 1 acre of hemlock per year, on a four-year
rotation. The grower would require 4 acres over four years to grow
the crops, plus 1 acre for a green manure crop (5 acres total). In a
typical cycle, an acre would be sold by April. Those fields should be
plowed or rotovated, leveled, fertilized, and sown with a sorghumsudan hybrid as soon as possible after the hemlock is harvested. This
cover crop should be mowed at least once, and perhaps twice, then
plowed under in September. Ideally, a small grain such as rye could
be planted as a winter cover. Suppress the rye between the rows by
either mowing or spraying with a grass herbicide. One variation to
this method is to sow oats instead of rye in the fall. In spring, plant
directly into the oats. In this case, the oats would be left within
planting rows to provide some shade and wind protection while the
transplants become established in late spring and early summer. A
grass herbicide would then be used to suppress the oats when they
reached 6 to12 inches tall. Oats can also provide protection during
the first winter for crops that do not develop an extensive root
system after planting. The oat roots help prevent the soil from “frostheaving,” which can push young, shallow-rooted plants out of the
ground in normal freeze-thaw cycles. Moreover, oat foliage provides
some protection from windburn and windblown soil.
Two commonly used fumigants
are metham-sodium and dazomet.
The most effective soil fumigant,
methyl bromide, is no longer available except for certain exempted
uses such as in forest nursery seedbeds. Metham-sodium and dazomet
are somewhat less effective on
some pests and take longer to dissipate from the soil before planting,
but they are easier to handle and
somewhat less toxic than methyl
bromide. Because each fumigant
is toxic and expensive, it must be
carefully applied to ensure both
the safety of the fumigator and the
effectiveness of the treatment. Furthermore, purchase and application

referred to as MIT), which is released as a gas after the materials
are applied to the soil. Methamsodium may be easiest to use on
small areas as a liquid drench.
Larger areas may be treated with
tractor-mounted soil injectors
specifically designed for the purpose. For best results, cultivate
the soil thoroughly, and irrigate
to uniformly moisten it. Then apply metham-sodium at a rate of 1
pint per 50 square feet of surface
area. After application, irrigate the
soil with enough water to saturate
the surface. As with all common
fumigants, cover the treated area
with plastic sheeting to achieve

A. Spacing between rows.
B. Spacing within rows.
C. Spacing of drive row.

B
C
A

Example 1. Two rows 6 ft apart (A), trees 4 ft apart within row (B), 10 ft drive rows (C).
8 ft (3 ft between rows + 5 ft of drive row) x 4 ft (2 ft either side of tree within row) = 32 ft2 per tree
43,560 ft2 per acre ÷32 ft2 = 1,361 trees per acre.
Example 2. Two rows 6 ft apart, trees 6 ft within row, 10 ft drive rows.
6 ft x 8 ft per tree = 48 ft2 per tree; therefore, 43,560 ft2 per acre ÷ 48 ft2= 907 trees per acre.
Example 3. Two rows 8 ft apart, trees 8 ft within row, 12 ft drive rows.
8 ft x 10 ft per tree = 80 ft2 per tree; therefore, 43,560 ft2 per acre ÷ 80 ft2= 544 trees per acre.
Example 4. Two rows 10 feet apart, trees 8 feet within row, 14 foot drive rows.
8 ft x 12 ft per tree = 96 ft2 per tree; therefore, 43,560 ft2 per acre ÷ 96 ft2= 454 trees per acre.
Examples 1 through 4 show how to determine the number of trees per acre using a spacing pattern of two rows and then
a drive row. The spacing between rows, as well as in within rows, should be based on the salable sizes of the trees being
grown.

Trees adjacent to drive rows

A. Spacing between rows.
B. Spacing within rows.
C. Spacing of drive row.

B
Interior Trees

A

C

Example 5. Four rows 6 ft apart (A), trees 6 ft apart within row (B), and 10 ft drive rows (C). For this example, we
need to calculate an average square footage for each tree based on both the trees adjacent to the drive
rows and the trees on the interior rows.
Trees adjacent to drive rows
6 ft (3 ft either side of tree within row) x 8 ft (3 ft between rows + 5 ft of drive row) per tree = 48 ft2 per tree.
Trees on the interior
6 ft (3 ft either side of tree within row) x 6 ft (3 ft between rows) per tree = 36 ft2 per tree.
(48 ft2 + 36 ft2 ) ÷ 2 trees= 42 ft2 per tree; 43,560 ft2 ÷ 42 ft2 = 1037 trees per acre. This allows a grower to
utilize more land for growing trees while providing more square footage for canopy formation and using less
land for transportation.
Example 5 uses four planting rows and then a drive row. In this example, not every tree has the same amount of growing
space. For example, trees planted adjacent to the drive row benefit from the extra area of open space. Trees located in the
interior of the four-tree row are surrounded by other trees. Therefore, they have less area than the other trees on the outer
edges.
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maximum effectiveness. The plastic helps ensure that the fumigant
remains in the soil long enough to
be effective before escaping into
the atmosphere. Remove the plastic and cultivate the treated area 7
days after application to a depth of
2 inches. Do not plant until 14 to
21 days after treatment. If the soil
is cold and wet, postpone planting
further. Always refer to the product
label for details and precautions.

mandatory, covering the treated
area with plastic will achieve the
best results. If plastic sheeting is
not used, roll the surface to seal
it, and keep the soil surface moist
for several days to slow the loss
of methyl isothiocyanate from the
soil. Again, refer to the product label for details and precautions.
Regardless of the fumigant used,
soil preparation is the key to success. Soil should be cultivated
twice to a depth of 6 to 8 inches:
once 7 to 10 days before fumigation and again immediately before
fumigation. Tillers and rotovators

Dazomet is easily applied with any
spreader. Rototill to a depth of 6
inches immediately after application, then irrigate. Although not
Example 6
D. 6.7’

Tree 1

Example 7- Rows are planted
closer due to adjusted spacing of
triangular planting
Tree 1

Tree 3
offset 3’

D. 6’

C. 10’

A. 6’

Tree 2

B. 6’
Tree 2

are excellent for this purpose. At
treatment time, the soil should be
free of clods and fresh organic
debris, moist enough for seed germination, and have a temperature
greater than 50º F at a depth of 6
inches. Because most fumigants
are bound by high levels of un-decomposed organic material (roots,
stumps, leaves, and grass), remove
organic debris or allow it to decompose before fumigation. If the soil
is not properly prepared or free of
fresh organic matter, the fumigant
may not kill insects, diseases, nematodes, or weeds that are present.
Although the soil should be moist,

A.
B.
C.
D.

Spacing between rows.
Spacing within rows.
Spacing of drive row.
Spacing of the diagonals

Tree 3

A. 5.2’

Example 6. A row is planted with trees approximately 6 feet apart within the row. The adjacent row is 6 feet away and
trees are also planted 6 feet apart within the row. There is one exception, however: the second row of trees is offset 3
feet from the first row before planting. This shift in planting uses a little more growing area in the field but yields a similar amount of canopy growing space, while providing other benefits. Plants are shifted 3 feet in the planting row, so
more land is required than just planting trees in straight, even rows. Plants occupy about 51 ft2 of growing area rather
than 48 ft2 described above in Example 2 for trees on 6-by-6-foot spacing. This is due to the offset spacing, because
not every tree is exactly 6 feet away from every other tree. Trees that are diagonal to one another, such as trees 1
and 3 in Example 6, are actually 6.7 feet apart. This change allows for more canopy space to be shared among trees
and allows more light to penetrate between row plantings. Moreover, the offset planting allows more room for digging
equipment and crews to maneuver around trees, limiting potential damage and maintaining quality. Therefore, 854
trees are planted per acre instead of 907.
Example 7. Triangular spacing uses the extra spacing between diagonal trees to plant trees closer together. If tree 3
is planted 6 feet apart from both tree 1 and tree 2, then the tree will actually be spaced 5.2 feet from the center of the
adjacent row (see A and D in rows to the right). This method yields 46 ft2 per tree, or 946 trees per acre. This method
offers slightly less canopy area than in Example 2 above, but more trees are planted per acre in the same layout design.
Examples 6 and 7 illustrate planting on a triangular or offset spacing between adjacent rows.
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wet soils are not sufficiently aerated to allow free movement of the
fumigant within the soil, so fumigants will perform poorly.
Fall is an excellent time to fumigate because soils are warm and
proper moisture levels are easier
to attain than in winter or spring.
Rooting beds and seedbeds are
used frequently during the cold
winter months. Without fall fumigation, it is difficult to achieve the
required temperature and moisture
conditions needed to fumigate in
the winter or early spring.
County Cooperative Extension
agents are good sources of advice
on which fumigation technique
would be best for your area. An
experienced pesticide applicator
should help novice growers the
first time beds are fumigated. Fumigants are highly toxic chemicals
that must be handled properly to be
safe and effective.

Planting Density
In choosing planting dimensions,
account for space required by fertilizing, cultivating, mowing, and
spraying equipment. Spacing is
always a concern in new fields,
especially if the final size of the
plants or the market for the crops is
unknown. If trees might be sold to
professional landscapers or used as
municipal street trees, space them
wider to allow for more growth
and better access during harvest.
Wider spacing is also encouraged
if the market strategy is uncertain,
because it provides more options
for finding a market before the
trees become overgrown. See examples 1-7 to learn how spacing
and layout can affect the number
of trees per acre. A spacing method

Figure 3. Root systems of field-grown, balled and burlapped liners of (top)
dogwood (Cornus florida) and Japanese Stewartia (Stewartia pseudocamellia)
after the burlap has been removed from the harvested plants. Note that there
appears to be 6 to 8 inches of “soil creep” above the root flare of the dogwood.
This suggests that the tree was planted too deeply during production. As a
result, adventitious roots have tried to form above the root flare. Because the
actual root system was planted too deeply, it was removed by the digging spade
during harvest. The root flare of the Stewartia was planted at the correct depth in
the field. The root collar is visible, and the root system is extensive and fibrous.
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Figure 4. Planting liners too deeply
can cause soil buildup high around
the collar of nursery stock, creating a
false soil line. Subsequent planting in
the landscape at that false soil line is
harmful to the tree’s health.

that allows the most flexibility is
planting two rows 8 feet apart and
a drive row of 10 to 14 feet on each
side of the two rows. Repeat this
pattern across the field. This spacing allows greater room for digging
and results in less injury to trees
during harvest. Smaller flowering
trees such as dogwoods and shrubbery can be spaced 6 feet apart
within rows, while larger tree species should be spaced up to 10 feet
apart within the row. When calculating the number of trees per acre,
assume that each tree is considered
to “own” half the space between it
and the next tree or row. In reality,
however, the canopies and roots

may exceed half the distance by
harvest time.
Larger nurseries use main or firebreak roads for field loading. Most
smaller nurseries load onto tractorpulled wagons or small trucks to
transport plants to the loading area.
Plan for enough space for transport
vehicles and other maintenance
equipment. To determine the
minimum distance needed between
rows, add the width of the tractor
plus the maximum width required
by American Standards for Nursery
Stock for that crop. For example, a
tractor might be 48 inches wide. In

Figure 5. Planting containerized liners using a tractor-driven transplanter. (clockwise from top left) Prior to planting, plants were removed from containers, soil was removed from the top portion of the root ball to expose the root flare, and circling roots were cut or removed. The grower is taking
care to place plants so that the root flare is even with the new field soil level. Afterwards, plants are watered and drip irrigation is installed (not pictured).
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growing a crop of 5- to 6-foot trees,
another 48 inches are required
for the plants to meet standards;
therefore, rows must be at least 96
inches or 8 feet apart.
One method of increasing planting
density is to plant some species,
such as dogwoods, 3 feet apart
within rows and after two years,
dig and sell every other plant down

the row. The following season, the
remaining trees would have additional space to develop caliper
and full, well-branched canopies.
In theory, this method seems like
a good idea. There is, however, a
critical issue with this plan: there
must be a sales mechanism in place
for the trees that are dug after two
years. If all the alternating trees are
dug and sold, or possibly container-

ized for selling during the current
season, this plan might be feasible.
However, in many cases, if the
grower has no immediate market
for the smaller trees or a place to
hold them, then the entire crop becomes overgrown and diminishes
in value.

Figure 6. Hand planting bare-root deciduous tree liners. (clockwise from top left) Workers select liners from sawdust, which
was used to heel-in liners prior to planting. (top right) Root systems of bare-root liners are held so that the root flare or root
collar (portion of the stem where the trunk meets the root system) is even with the existing soil level. Notice that the graft or
bud union is about 3 to 4 inches above the soil line and the root collar is just above the soil surface. On some liners, graft
unions may be absent, but the root collar should still be planted just above the soil surface. This method will require staking
in the field immediately after planting. (bottom right) Field soil is placed around the existing roots and covers about 1 inch
of the root system. (bottom left) After correct planting, soil should cover the uppermost primary roots but not cover the root
collar.
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Although field-ready transplants
should be sufficiently hardened
to withstand the rigors of production, they should be kept moist and
shaded as much as possible before
being planted. Be especially careful
not to let roots dry out. Soak roots
for 1 or 2 hours within 24 hours of
planting to help increase moisture
and improve the plant’s chance
of survival. Various starch-based
hydrogel dips may also help keep
roots from drying out.

Figure 7. Drip irrigation reduces soil erosion and nutrient leaching and conserves water.

Planting
Although field layout should be
determined well in advance of
planting, the actual distribution of
plants in the field is determined
at planting. Grading transplants is
crucial. Plants of similar size and
grade can be expected to grow at
approximately the same rate and
should be planted together to create uniformity in production stands.
Harvesting similarly sized trees is
more cost effective.
Invest in the largest and highest
quality liners that are affordable
at planting. About half of the liners from a seedbed may not be
large enough or have adequately
branched root systems when
planted. If balled and burlapped
plants are purchased to be used
as liners, peel back the burlap to
inspect root systems prior to planting. Plants may have been set too
deeply during production in the
liner stage or have substandard root
systems (Figure 3). Planting liners
12

too deeply can create a false soil
line above the root system, which
can lead ultimately to failure in the
landscape (Figure 4). Quality liners
make quality plants.
To ensure that rows will be planted
straight, mark the first row with
rope, strings, wire, or some similar guide attached to stakes. Set
plants at the determined spacing
along this line, and make sure that
the second row is planted parallel
to the first. These first two rows
are used as guides for planting
the rest of the field. A steady hand
is important when planting mechanically because the tractor’s tire
tracks are often used as guides to
ensure a uniformly spaced field.
Mechanical transplanters are well
suited for planting a large number
of similarly sized plants (Figure 5).
Mechanical transplanting is easier
when plants are carefully graded
and the field is relatively level and
uniform. If these conditions cannot
be met, then consider planting by
hand (Figure 6).

Set transplants into moist soil in
late winter and early spring in the
piedmont and mountains. Freezethaw cycles during winter make
late fall and winter plantings less
successful in these areas. Transplants set in spring will have the
opportunity to establish a root
system prior to flushing foliage. A
well-established root system aids
the uptake of water lost from tender
foliage. Additionally, transplants
are often not available from fieldgrown liner producers until late
January or February. Planting latefall and winter in the lower piedmont and coastal plain, however,
can be successful when liners are
available.
Even when liners are set into moist
soil or water is applied to the planting hole by a mechanical transplanter, it is a good idea to water
recently set transplants within 24
hours. Water, whether from a sprinkler truck, irrigation system, or
rain, will help firm the soil around
roots, thereby eliminating air pockets that might dry out plants.
For most species, set liners at the
level where plants were growing
in the transplant bed. If soil is particularly soft at planting, liners may
be set slightly higher to allow for

New bud Chosen
for leader development.

New bud
wrapped in
masking tape
in winter.

settling. There are no good horticultural reasons to set liners deeper
than plants were previously growing. In fact, setting liners too deep
frequently results in stunted growth
and death of many species
(Figure 1).

Pruning at Planting. The

B

A

Healed scar
from pruning out old
leader

New ,
straight
central
leader.

New leader tied
to old leader
or a stake (not
pictured) in
summer.

C

D

Figure 8. A new, straight leader developed by choosing a (top left) new bud and
(top right) wrapping it with masking tape (a bud clip might also be used). After
the buds expand and a new leader is produced (bottom left), tie it to the old
leader or to a stake the following summer. The old leader can be pruned out in
late summer, and the injury should (bottom right) heal in a year or two while a
new leader is produced. After pruning out the old leader, tie the new leader to a
stake to keep it straight throughout production.

most important aspect of growing
nursery stock during the first year
is root establishment and development. Top form and shape are less
important for small liners than root
growth, thus allowing the top to
grow provides the energy to develop roots. Small, non-irrigated liners
often experience loss of leaders and
secondary branch dieback, which
requires pruning later. Applying
drip irrigation increases the survival of first-year liners (Figure 7).
Pruning during the first year should
be limited:
• Prune unbranched nursery lineout stock if the plant is too tall
and weak to stand erect and if
staking is impractical.
• Prune dead terminals on singlestemmed trees if a new leader is
needed. If the leader is pruned
or is dead, branching will occur
during the first year on whips,
and these may also require
some heading back to keep vigorous shoots from growing too
long.
• Any vigorous lateral branches
of newly transplanted liners
may need to be pruned by midsummer. On trees that are sold
as straight, single-stemmed
specimens, such as maples,
ash, oaks, and flowering pears,
prune any vigorous lateral
branches that outgrow and suppress the main leader.
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straightest one should be selected
as the central leader and all others
removed.

Figure 9. Selective summer pruning to choose a central leader and attach it to
a stake. Summer is also a good time to remove water sprouts and dead limbs.
Providing stakes that are taller than the central leader throughout production is
an important best management practice to maintain straightness and increase
tree quality. Because stakes vary in height, smaller stakes may be attached to
larger stakes to reach over 10 feet in height. One worker is using drywall leg
extensions to reach the top of the tree, while the other is on a rented, mobile
lift platform. Flexible fiberglass stakes may bend along with trees to allow
employees to prune while standing on the ground or on a low, stable platform.

Select a lateral bud or shoot as a
new terminal if the terminal of a
leader is dead or if it is cut back
while the tree is still dormant. On
pears, cherries, and crabapples,
remove three to four buds below
the selected terminal bud to prevent
multiple leaders from forming. A
bud clip placed next to the bud or
masking tape wrapped around the
bud can direct the growth upward
without a crook forming (Figure
8). If the tree is opposite budded,
remove the bud opposite the one
selected as the terminal. If a terminal dies after shoot growth has occurred, a lateral shoot can be bent
upward and attached to the portion
of the dead terminal for support.
14

Remove other competing shoots, or
head them back at a node approximately one-half the length of the
shoot. The old, dead leader can be
removed after the new terminal is
firm enough to stand alone, or the
dead terminal can be removed during dormant-season pruning.
Often the best choice for misshapen seedling trees is to cut them
off at the ground just before bud
break in the second season. This
practice can result in high mortality
in dogwoods, Japanese birches, and
other plants with low vigor, so use
this method selectively. After new
shoots develop, the healthiest and

Any other pruning the first year
should be confined to broken
branches and large lateral branches
that are out of scale with the main
leader. Remove any large lateral
branches that are low on the main
stem. Smaller low branches may
be pruned back to two or three
buds to help caliper development
of the main stem. Remove these
short branches during dormant
winter pruning. If branched trees
are planted, similar procedures may
be required to reduce competition
of lateral branches with the leader.
By mid-summer, competing lateral
branches may need pruning to approximately one-half their length
by cutting to an outward-facing
bud, and a central leader should be
chosen and fastened to a stake
(Figure 9).
For clump or multi-stemmed trees
such as river birch and crape myrtle, no pruning is necessary during
the first year; however, all but three
to five main stems should be cut
at ground level before the second
growing season.

Conclusion
Apply best management practices throughout the production of woody ornamentals.Soils are living systems much like a forest, but on a smaller scale.
continually investing in the health of the system by using organic matter,
Cover crops, drip irrigation, reduced tillage, and proper planting design will
provide years of crop production. The healthier the soil, the shorter the production time, and the easier it is for crops to withstand and overcome shortterm disasters like drought, freeze, and pest outbreaks. Creating a sustainable
production system will ensure that soil, nutrients, and water are available today and for future production cycles.
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Introduction
Planting and establishing trees is all
about managing air and moisture
in the soil. Manage these correctly
and trees will grow quickly following
planting. Three of the most common
causes of poor plant establishment
or tree death are planting too deep,
under watering, and over watering. If
appropriate trees are planted at the
right depth and they are irrigated
properly, the planting has a good
chance of success. As simple as this
appears to be, problems often arise
that lead to poor establishment or
plant failure.

Ten steps to proper tree planting
1.

Look up for wires and lights

2.

Dig shallow and wide hole

3.

Find the topmost root and treat root
defects

4.

Carefully place tree in hole

5.

Position top root 1-2 inches above
landscape soil

6.

Straighten tree

7.

Remove synthetic materials

8.

Add and firm backfill soil

9.

Add mulch

10. Stake and prune if needed

The Urban Forest Hurricane Recovery Program
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Ten Steps to Planting
Trees
Step 1
Look up

If there is a wire, security light, or building
nearby that could interfere with proper
development of the tree canopy as it grows,
plant elsewhere or plant a tree that has a
small canopy or a narrow canopy at maturity.
Although small trees remain below the wires,
they often have a short life span. If large trees
are planted too close to wires, it increases costs
of providing electrical service and reduces
reliability. Consider moving wires or lights so a
larger tree can be planted.

Step 2
Dig shallow and wide planting hole

To estimate the depth of the planting hole,
measure the distance between the point where
the topmost root emerges from the trunk and
the bottom of the root ball. Then dig a hole
slightly shallower than this distance (Figure 1).
No more than about 2 or 3 inches of the root
ball needs to be above the soil unless the site
is poorly drained. If the soil is poorly drained,
plant even higher. If the hole was inadvertently
dug too deep, add soil to the bottom of the hole
and compact it with your foot. If the hole fills
with water as you dig it, position the bottom of
the root ball above the water and mound soil to
cover the sides of the ball.
Make the hole at least 1.5 times the diameter
of the root ball (Figure 2). Wider holes should
be used for compacted soil and wet sites. This
helps roots from becoming deformed by the
edge of the hole in compacted or clayey soils.
Breaking up compacted soil in a large area
(out to the drip line of the tree) around the
tree provides the newly emerging roots room
to expand into loose soil. This will hasten root
growth translating into quicker establishment.
Do not underestimate the positive effect this
technique has on tree establishment in hard
soils.
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Figure

q

In well-drained soils, the
planting hole depth should be
90-95% the distance between
the topmost root and the
bottom of the root ball.

Figure

w

The planting hole should be at
least 1.5 times the diameter of
the root ball, but a wider hole is
better.
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Step 3

Figure

Find the topmost root and treat defects

Choose a tree whose topmost root emerges from
the trunk visibly, at or slightly above the surface.
Not all root balls come from the nursery like
that. In the highest-quality root balls, the point
where the topmost rootemerges from the trunk
should be within 2 inches of the surface (Figure
3). The topmost roots and root flare (if present)
in poorer quality root balls are buried down
inside the root ball. Trees whose topmost roots
are too deep in their root balls have less of a
root system than trees whose topmost roots
emerge near the surface. If you cannot see the
topmost root, remove excess soil to expose
it before you plant the tree. As the distance
between the topmost root and the soil surface
increases, the percentage of the root system
harvested from the field nursery decreases.
To check for root defects such as circling and
kinked roots in containers or field-grown
trees, you might have to displace or remove
soil and media from the top of the root ball,
especially near the trunk. Cut or spread out any
circling or kinked roots growing up above the
topmost root. This will prevent these roots from
strangling the trunk in the future.

e

Circling roots can be found on containergrown trees, field-grown (balled-in-burlap, or
B&B) trees, or bare-root trees. Eliminate this
defect by cutting roots at planting. This can be
accomplished on B&B or container trees with
pruners before trees are placed in the hole
(Figure 4) or by slicing the edge of a container
root ball from top to bottom with a balling
spade after trees are in the hole. Cut roots that
are kinked or any that circle the top of the root
ball. If these cut roots are large (larger than
about 1/3 trunk diameter), the tree might shock
and could die. Be sure to look for roots that
circled when trees were in a smaller container.
These are difficult to cut because they are
hidden in the interior of the ball. Buy from a
quality grower to avoid this.
Circling roots do not always result in trunk
girdling, however trees may develop a severe
lean after a wind storm due to an issue with
circling roots (Figure 5). Because few, if any,
branch roots develop on the outside of a circling
root there may be no support on that side of the
CHAPTER
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In high-quality
root balls,
the topmost
root emerges
within 2
inches of the
surface. In the
tree shown
above, the
topmost root
is visible at
the surface.

Figure
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Cut roots
that circle the
outside of the
ball. This will
not stress the
tree if roots
are small or if
the tree is not
overgrown in
its container.
New roots will
grow quickly
into backfill
soil following
cutting, and
stem-girdling
roots are less
likely to form.
Roots can
be cut with
pruners or a
balling spade.

Figure

t

This elm tree
developed
a lean after
a storm due
to lack of
support roots.
Support
roots have a
difficult time
stabilizing
the tree when
circling roots
are present.

t
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tree. Cut the circling root at the point before it begins to
circle. This will prevent new roots that emerge from the
cut from circling the trunk again.

Step 4

Once you add large amounts of backfill, it is difficult to
reposition the tree.

Step 7
Remove synthetic materials

Carefully place tree in planting hole

To avoid damage when setting the tree in the hole, lift
the tree with straps or rope around the root ball. Do
not lift it by the trunk. Special strapping mechanisms
need to be constructed to carefully lift trees out of large
containers and to handle large B&B trees to prevent bark
damage on the trunk and branches. B&B trees should be
handled by the root ball. Remove any plastic wrapped
around the root ball before planting. If you measure
carefully, the root ball will not have to be removed from
the planting hole to adjust hole depth. Trees planted
from containers may settle more than B&B trees, so
you may want to position these an inch or two higher.
Larger containers appear to settle more than smaller
containers.

Step 5
Position the topmost root 1 to 3 inches above
the landscape soil

Position the topmost root about even with or slightly
above (about 2 inches above) the top of the landscape
soil in well-drained soil. Plant even higher in soil that
drains poorly.
Most horticulturists agree that it is better to plant the
tree too high than to plant it too deep. Lay a shovel
across the top of the planting hole to check root ball
depth. If the tree is too deep in the hole, remove it from
the hole and firmly pack soil in the bottom of the hole
to raise the root ball. If it is only a little bit too deep, tip
the ball to one side and slide some soil under it; then
tip it back the other way and slide some more soil under
the ball. Continue this until it is set at the appropriate
depth. Once it is at the appropriate depth, place a small
amount of soil around the root ball to stabilize it. A
large body of research and experience shows that soil
amendments are usually of no benefit. The soil removed
from the hole makes the best backfill unless the soil is
poor or contaminated.

String, rope, synthetic burlap, strapping, plastic, and
other materials that will not decompose in the soil
must be removed at planting. Synthetic burlap melts
into plastic goo, while real burlap flames and turns to
ash when lit. If burlap is synthetic, be sure to remove
all of it with a pruner, knife or other sharp blade. Roots
grow through artificial burlap with little difficulty, but
as the roots attempt to expand in diameter, they become
girdled or strangled (Figure 6). Artificial and synthetic
burlap is not commonly used in the southeastern U.S.
Many contractors leave the treated burlap commonly
used by field growers pinned in place. This seems to be
all right as long as the topmost root is not too deep and
there are no root defects to treat. However, removing
burlap from the top of the ball allows you to check for
root defects including deep planting in the root ball and
circling roots.
Baskets made from wire are typically used to help
keep a root ball intact during shipping and handling.
Some people attempt to remove some or all of the wire
from wire baskets before backfilling; this may void any
guarantee that came with the tree. There is no research
documenting the detrimental effects of wire baskets on
trees. If you decide to remove wire, do so after the tree is
positioned in the hole. Stake the tree to stabilize it.

y

Step 6

Figure

Straighten the tree in the hole

This synthetic burlap is still intact 10 years after planting.
Each of these roots is very easy to break off at the burlap
because there is very little wood that developed through
the synthetic material. Roots grow easily through natural
treated burlap so this does not need to be removed from
the sides of the ball. Never use synthetic burlap.

Before you begin backfilling have someone view the
tree from two directions perpendicular to each other
to confirm the tree is straight. Fill in with some more
backfill soil to secure the tree in the upright position.
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Step 8

Figure

Add backfill and firm the backfill soil

The root
ball is now
surrounded
by about 18
inches of
loose soil
on all sides.
No soil was
placed over
the root ball
(top). Never
place soil over
the root ball
(bottom).
This places
the tree too
deeply.

Slice a shovel down into the backfill 20 to 30
times all around the tree as you add backfill soil.
Attempt to break up large soil clumps as much
as possible. Do not pack the backfill, instead
step firmly on the backfill soil to help stabilize
the root ball (Figure 7). When the planting hole
is filled with soil, the root ball should remain
1 inch (small trees) to 3 inches (larger trees)
above the backfill soil. Do not over-pack the
loosened soil, especially when soil is wet.
Add 10 to 20 gallons of water to the root ball
and backfill. Fill in any holes or depressions
with additional backfill soil. Do not firmly
pack backfill soil in an attempt to eliminate air
pockets because this could cause too much soil
compaction, especially in clay soil. The water
infiltrating the backfill soil will eliminate many
of the large air pockets. The presence of small
air pockets could even be of benefit because
they could allow more air to reach the roots.

u
Mulch
covering edge
of root ball,
and not piled
on top

Step 9
Cover sides of the root ball with mulch

Provide a 3-inch-deep layer of mulch around
the tree (Figure 8). Mulches reduce soil
temperature fluctuations, prevent packing
and crusting, conserve moisture, help control
weeds, add organic matter to the soil, and
improve the appearance of the landscape.
Generally, a 2 to 3 foot diameter circle of mulch
per inch of tree trunk caliper will give adequate
mulch area for newly planted trees (Figure 9).
A thin (1 inch) layer of mulch can be placed
over the root ball for aesthetic reasons, but deep
layers on the root ball can prevent adequate
irrigation and rain from reaching roots. Keep
turf as far away from the trunk as possible with
mulch or herbicides to aid tree establishment,
to prevent mower damage to the trunk, and to
prevent soil compaction.
Common mulch materials include leaves, pine
needles, compost, bark, and wood chips. Peat
and cypress chips should not be used since
once dry they are very difficult to wet and may
restrict water movement into the soil. Inorganic
materials such as gravel and crushed stone have
been used. They provide no organic matter, are
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Figure

Root flare
5 to 10% above
landscape soil
Irrigation
device

Mulch

i

Proper
installation
showing
recommended
position of
mulch and
irrigation
device.

Backfill soil
Root ball

i
Figure

o

Note that
the edge of
the mulch is
beyond the
edge of the
canopy. This
allows for the
tree roots
to expand
without
competition
from turf
roots.
This also
prevents soil
compaction,
which restricts
root growth.

o
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difficult to keep tidy and clean, and often work
their way into the soil.

Figure

If turf grass grows up to the trunk, trees often
perform poorly. Turf and weeds rob trees of
moisture and nutrients and some produce
chemicals that inhibit tree growth. Lawn
mowing equipment often damages the trunk
when mowing turf close to the trunk. This is a
good way to kill trees.

a

Never pile mulch in a volcano-like manner
against the trunk (Figure 10). This can rot
the trunk, cut off oxygen to roots, keep vital
irrigation and rain water out, and can keep
roots too wet in poorly drained soils. Roots grow
up into this pile of mulch because it is very well
aerated and moist. Stem-girdling roots form
from this on some trees and cause stress and
decline.
If you believe a berm is needed to hold water
from a high volume delivery system such as
a hose or water truck, use mulch, not soil to
construct a berm at the edge of the root ball. If
soil is used to construct the berm, it can wash
over the root ball and bury the roots too deeply.
Plastic edging has also been used to keep water
in so it all percolates through the root ball. The
berm will ensure that water penetrates to where
it is needed most, i.e. in the root ball. If soil is
sandy or very well drained, a berm may not be
needed. The berm should be removed once the
tree is established. Do not push the berm onto
the root ball and trunk since this can cause root
defects.
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Never mulch
in this manner.
Deep mulch
on the root
ball and
against the
trunk leads
to poor
establishment,
root defects,
stress, decline,
and in some
cases death.
Some rodents,
such as voles,
can also cause
damage to
the trunk
easily if mulch
is piled there.
Trees could
decline from
this problem.
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Traditional
staking
systems
require
removal within
one year after
planting. They
do not appear
as effective
as newer
designs.
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Step 10
Stake and prune if needed
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Stake the tree if necessary to hold the root ball
firmly in the soil. If the root ball moves in the
wind, emerging roots could break and trees will
establish slowly. Staking to hold a thin, weak
trunk upright should not be necessary on trees
with a trunk diameter more than about 1.5
inches. If large trees require staking to prevent
the trunk from bending, it probably indicates a
lesser quality tree. Smaller trees might require
staking until enough trunk strength develops.
Figure 11 shows traditional staking systems. The
system shown on top consists of three short
stakes (2 shown) attached to the trunk with
straps. The center system consists of three short
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stakes (2 shown) driven into soil in a traditional
manner attached to the trunk with stretchable
material. The system shown on bottom consists
of two or three two-inch by two-inch wood
stakes driven through the backfill soil. Recent
research shows that stakes driven straight into
the ground, not at an angle as shown in Figures
12 (left and center), are most secure in the soil.
All three traditional systems require removal
within about one year after planting. Figure 12
shows a stiff staking system. These hold trees
upright in strong winds, but can restrict growth
below the securing point if left on too long.
Root stabilization systems do not need to be
removed because they decay within a few
years (Figure 13). One system consists of one
horizontal two-by-two screwed to two vertical,
four-foot-long two-by-twos against the side of
the root ball (Figure 13; top and center). Our
research shows that these root stabilization
systems work very well and are better able to
hold trees against strong winds than traditional
systems shown in Figure 11.
Prune to remove or reduce stems that compete
with the main leader if no pruning is planned in
the next couple years. Wait until later if there is
pruning planned in the next two years. Broken
branches should also be pruned, but do not
over-prune to compensate for root loss.

Figure
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Irrigation and Mulch
The establishment period is the time it takes for
a tree to regenerate enough roots to stay alive
without irrigation. During this period, shoots
and trunk grow slower than they did before
transplanting. When their growth rates become
more or less consistent from one year to the
next, the tree is considered established.
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A simple
system
comprised
of untreated
two-by-two
lumber is
inexpensive,
easy to install,
and a very
effective way
to stabilize
trees in strong
winds (top
and middle).
The Terra
Toggle system
(bottom)
is also very
effective for
stabilizing
trees. There
is no danger
of trunk
girdling in
these systems
since nothing
is attached to
the tree.

Establishing Trees

In moist climates, by the end of the
establishment period a tree has regenerated
enough roots to stay alive without supplemental
irrigation in a landscape where roots can
expand uninhibited by urban structures. In the
drier parts of central and western US, the turf
and landscape irrigation system may have to
supplement rainfall to provide enough water for
survival after establishment. Establishment rate
is determined by a number of factors (Table 1).

Stiff
stabilization
systems such
as the Brooks
Tree Brace
work better
than systems
in Figure
11. Do not
leave these
on too long
since trunk
diameter
may develop
poorly below
the securing
point.
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Table 1. Establishment rate is determined by many factors.
ENCOURAGES
GROWTH

LIMITS
GROWTH

LITTLE OR NO
EFFECT

loose soil

compacted soil

peat or organic
matter addition as
backfill

proper irrigation
management

little or no
irrigation

root stimulant
products

mulch 8 feet in
diameter or more
around planting
hole

grass and weeds
close to trunk

fertilizing at
planting

root flare slightly
above soil surface

planting too
deeply

adding spores of
mycorrhizae*

leaving top of tree pruning at
intact
planting

in length the first year after planting. Soil compaction
should also be minimized during establishment to allow
adequate root expansion. This is best accomplished
with wide mulch areas. If staking systems have not been
removed, remove them about one year after planting to
prevent trunk girdling but keep mulch off the root ball
(Figure 14).

water absorbing
gels

* Can enhance growth on seedlings under certain
circumstances, but does little for landscape-sized trees.

During establishment, trees should be irrigated 2-3
times weekly with 2 gallons per inch trunk caliper. All
this water should be applied only to the top of the root
ball. Daily irrigation will keep trees healthier. Research
shows that frequency of irrigation has a greater affect
than irrigation volume (Table 2). This means that you
can not make up for lack of frequency by adding large
volumes less frequently. Daily irrigation may or may not
be necessary when planting in winter, cool climates,
or during rainy weather. Irrigation frequency can be
reduced to 2-3 times each week instead. Never apply
irrigation if the soil is saturated.
Table 2. Irrigation schedules depend on size of nursery
stock and desired objective*.
SIZE OF
NURSERY
STOCK

IRRIGATION SCHEDULE FOR
VIGOR

SURVIVAL

Less than 2
inch caliper

Daily: 2 weeks
Every other day: 2 months
Weekly: until established

Twice
weekly for
2-3 months

2-4 inch
caliper

Daily: 1 month
Every other day: 3 months
Weekly: until established

Twice
weekly for
3-4 months

greater
than 4 inch
caliper

Daily: 6 weeks
Every other day: 5 months
Weekly: until established

Twice
weekly for
4-5 months

* Establishment takes approximately 3 months (hardiness
zones 10-11) to 4 months (hardiness zones 8-9) per inch
trunk caliper.

During establishment mulch should be maintained
to control weeds and protect the trunk. Weeds can
also be controlled with herbicide. Increase mulch
diameter over time to keep pace with root growth for
best establishment. Roots normally grow 3 to 10 feet
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Keep mulch off the root ball to discourage formation of
stem girdling roots. The trunk flare should be visible as in
this photograph.

Root Management
Trees with roots that are touching or circling the
trunk (Figure 15, bottom) instead of growing straight
away (Figure 15, top) stress the tree by reducing or
eliminating vascular flow where the root contacts the
trunk. Stress increases with time and can lead to trunk
or root decay, or a decline in health.
This can be corrected by removing the root defect, but
root removal also stresses the tree. But the stress from
root removal will only last for a relatively short period
and will decrease with time as the tree recovers from
lose of roots. If the cambium has not been permanently
damaged where the root touched the trunk then normal
vascular flow can return. Irrigation management during
this recovery time is likely to reduce stress and help
the tree recover in dry soil. You must judge whether
eliminating stress by removing the defect outweighs the
temporary increase in stress brought on by root removal.
Typically, removing the defect is best for the tree.
Certain species such a maple, magnolia, holly,
mahogany, gumbo limbo, and tabebuia appear especially
sensitive to this defect; however, any tree can be affected
by circling or stem girdling roots. Some arborists
routinely remove roots that might be one-quarter of the
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trunk diameter, or even larger. Cut roots at the point
where they begin to circle so new roots that grow from
the cut will point more-or-less away from the trunk.
If the defective root circles more than half the trunk
diameter and is embedded into the trunk (Figure 16)
give careful consideration to whether removal will help
the tree. Some defects are so severe that removal may
not be possible; or the defect might have already killed
the cambium on that side of the tree. Check by carefully
penetrating the trunk tissue just above the root defect
to see if the tissue is green or brown. If you find no live
green tissue on a large portion of the circumference
of the trunk then that portion of the trunk is dead and
treatment may be futile.

j
Figure

h

(Top) Roots should grow straight from the trunk for the
best health and stability. (Bottom) This trunk will become
girdled causing decline and tree death if this root is not
removed. Cut it just behind the point where it begins to
circle the trunk. Following pruning, the remaining root
segment should be straight out from the trunk.

Figure

j

A severe stem girdling root such as this one will be difficult
to remove. Portions of it can be cut without removing it.

Additional Resources
Landscape Plants
http://hort.ifas.ufl.edu/woody/planting.html

h
This document is ENG 1061, one of the Urban Forest Hurricane Recovery Program series of the School of Forest Resources and Conservation and the Environmental Horticulture
Department, UF/IFAS Extension. Original publication date September 2007. Reviewed February 2017. Visit the EDIS website at http://edis.ifas.ufl.edu and http://hort.ifas.ufl.edu/
treesandhurricanes.
Edward F. Gilman, Professor and Laura Sadowski, Information Specialist, Department of Environmental Horticulture; UF/IFAS Extension, Gainesville, FL 32611
Design and layout: Mariana Wallig & Julie Walters

The Institute of Food and Agricultural Sciences (IFAS) is an Equal Opportunity Institution authorized to provide research, educational
information and other services only to individuals and institutions that function with non-discrimination with respect to race, creed, color, religion,
age, disability, sex, sexual orientation, marital status, national origin, political opinions or affiliations. For more information on obtaining other
UF/IFAS Extension publications, contact your county’s UF/IFAS Extension office.
U.S. Department of Agriculture, UF/IFAS Extension Service, University of Florida, IFAS, Florida A & M University Cooperative Extension
Program, and Boards of County Commissioners Cooperating. Nick T. Place, dean for UF/IFAS Extension.
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Bed Preparation
Successful perennial gardens start with thorough and thoughtful bed preparation. Some of
the key points include: eliminating perennial weeds before turning the soil; insuring a well
drained soil yet having it retain enough moisture for good plant growth; providing for
sufficient organic matter in the soil; and adding fertilizer as needed.

Eliminating Perennial Weeds
The first step in soil preparation is to get rid of
perennial weeds before you turn the first spade of
soil. When establishing new beds in grassed areas
or in areas with perennial weeks such as thistle,
bindweed and quackgrass, apply a non-selective,
systemic herbicide such as Glyphosate (Round-up)
to the area. Apply this material to weeds that are
actively growing, generally when temperatures are
consistently above 50 degrees. Spring applications
are good with fall being another time when weed
control is good with this material. Follow label
directions for mixing and applying.
Outline the shape of the bed with a garden hose
and spray within the outline. It will take 7-14 days
before you will see the weeds being killed. After the
vegetation is brown, you can till the area. For
weeds that are particularly aggressive, the first
spray of Round-up may not control all of the plant. It is suggested that after tilling to leave
the bed remain unplanted for a few weeks to see if any of the perennial weeds regrow. If
they do, a second application of Round-up will control the remaining weeds. It is a good
idea to not be too much in a rush to plant without getting all the weeds under control
otherwise you end up fighting those weeds while trying to grow perennials. If you do not
want to use herbicides, you can cover the bed with several layers of wet newspaper and
mulch or some other light blocking material such as black plastic. Then wait. It make take
up to six months for weeds to be destroyed depending on weather conditions and types of
weeds.

Providing Drainage
Well-drained soil is essential in order to grow perennials successfully but is most critical
when it comes to overwintering perennials. More perennials are killed by soils that stay wet
over the winter than by the actual cold temperatures. To ensure a well-drained site, avoid
planting in low-lying areas. During bed preparation, add organic matter at a rate of about
25-30 percent by volume of soil. This translates to adding about 3-4 inches of organic

http://extension.illinois.edu/perennials/bedprep.cfm[2/12/2018 1:15:39 PM]
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matter on top of the bed and working it into about 10-12 inches of soil.
In areas that tend to have less than good drainage, raising the bed either with timbers,
rocks, landscape bricks or similar materials will greatly improve drainage and your chances
of growing and maintaining a perennial bed. Drainage can be checked by simply digging a
hole 8-12 inches deep and filling it with water. Let it drain and fill it again. If this water
drains in less than 1 hour, drainage should be satisfactory.

Adding Organic Matter
Organic matter is the key to improving less than great soils.
There is no easy short cut and no magic soil preparation
material that can take its place. Organic matter helps to
improve the physical and biological properties of soils when
added in sufficient amounts and to sufficient depths.
The bottom line is, don’t short cut this part of bed
preparation. Organic matter improves the structure and
aeration of clay soil and improves moisture and nutrient
retention in sandy soil. There are a variety of organic matter materials that can be used
depending on availability, preference and cost. Materials to consider would include
compost, peat moss, composted barks, leaf compost, mushroom compost, and composted
manure.

Fertilizer Rates
Generally, the fertilizer requirements for new beds consists of adding about two pounds of
5-10-5 fertilizer per 100 square feet of garden bed area. Till this in at the time of bed
preparation.
Top

University of Illinois Extension | University of Illinois at Urbana-Champaign | College of ACES
© 2018 University of Illinois Board of Trustees | Privacy | EEO

http://extension.illinois.edu/perennials/bedprep.cfm[2/12/2018 1:15:39 PM]

Planting and Transplanting - Gardening with Perennials - University of Illinois Extension

Common Perennials
Perennials for
Specific Uses
Bed Preparation
Planting &
Transplanting
After Planting Care
Dividing Perennials
Fall & Winter Care
Credits
En Español

Gardening with
Annuals
Bulbs & More
Our Rose Garden
Stepping Stones to
Perennial Garden
Design

Planting & Transplanting
Perennials can be purchased in a number of ways. The most common way is plants in
quart, one or two gallon containers. These plants are already growing and afford the
gardener the flexibility to select and plant through the growing season. Another way is bare
root or packaged plants. These are obtained through mail order or at garden centers and
are sold as dormant material. These are available for spring planting only. If these
materials are received at a time that they can not be planted immediately, keep the plants
cool and keep the roots moist. They can be held for several weeks this way, thus assuring
their survival prior to planting.

When to Plant
Most perennials are best planted in
the spring. However, with the
availability of material in containers,
the planting season often extends well
into the summer and early fall with
autumn planting continuing until the
first of October. The earlier perennials
are planted the better the root system
will be when the plant enters the
winter. Late fall plantings can
sometimes result in frost heaving and
loss of perennials.

Planting Depth
Containerized perennials should be planted at the same depth they were grown in the
container. Planting too high results in plants drying out and too low invites crown rots.
Some perennials such as bleeding heart, iris and peony need shallow planting in order to
flower properly. Containerized plants should be watered before planting and bare root
perennials should be soaked in water for one hour prior to planting in order to rehydrate the
plants.

Transplanting
Most perennials are transplanted in the spring as growth starts or in the late summer or
early fall. It is usually best to wait until the plants have flowered and then cut back by half
just prior to moving. If plants are moved out of season, they may need to be shaded for
several days to allow them to recover.
Top
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Mulch provides a number of benefits. They help
to make the garden appear neater, conserve
soil moisture, retard weed growth and
moderate soil temperatures. There are a variety
of materials that can be used as mulch.
Examples would be bark, dry grass clippings,
and hulls of various sorts. Mulch should not be
applied right up to the crown of the plant to
avoid problems with crown rots. Leave some air
space between the mulch and the crown.
New perennial beds are mulched right after
planting with about 2 inches of mulch.
Additional mulch is applied annually as needed
so that the overall depth doesn’t exceed 2
inches. Apply additional mulch in the spring as
soils start to warm. Most perennials will not
need additional mulch in the winter if soils have
been properly prepared and the drainage is
good. The exception would be for perennials that have been transplanted or planted late in
autumn. Here, a 3-4 inch layer of loose mulch like straw, or evergreen boughs applied after
the soil is frozen, helps to avoid frost heaving.

Watering
Water is a vital part in getting newly planted perennial gardens established. Soak the
plants initially after planting and then check regularly to prevent drying out. Mulching helps
to cut down on watering frequency. The general rule of thumb of one inch of water per
week for established plantings holds true. Less frequent but deep watering encourage
perennials to root more deeply and thus become better able to handle drought conditions.
The most common and time efficient way to water perennial gardens is to use soaker
hoses. Many perennial gardeners will snake a soaker hose through the garden and leave it
there all summer. When water is needed they will connect it to a faucet and turn it on. To
make the hose invisible, bury it just under the mulch.

Fertilization
Most perennials do not require large amounts of fertilizer if
the soils have been prepared properly. Many overfertilized
perennials will produce excessive, soft growth and produce
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very few flowers. Many times perennials will tend to "lodge"
or open up when overfertilized.
As a general rule, unless a soil test indicates otherwise,
perennials can benefit from one pound of nitrogen per 1000
sq. ft. Granular fertilizers with a formulation of 12-12-12, 10-10-10, 5-10-5 or similar are
sufficient.

Weed Control
Weeds that do appear in perennial gardens are often best controlled by shallow cultivation.
If the weeds are perennial in nature, quick action is needed so that the infestation does not
get out of hand. Cultivation again is the key, or you can make an very selective and
directed application of glyophosphate to the weed. Mix the material as directed in a small
container and use a foam paint brush to physically paint the weeds with the herbicide. This
method prevents drift reducing damage to desirable perennials.
Top
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Dividing Perennials
A common maintenance chore in a perennial garden is that of dividing. There is no set rule
as to when to divide perennials. Some may need division every 3-5 years, some 8-10 years
and some would rather you not bother them at all.
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Perennials will send signals to let you know that they would
like to be divided. The signals to watch out for include:
flowering is reduced with the flowers getting smaller; the
growth in the center of the plant dies out leaving a hole with
all the growth around the edges; plant loses vigor; plant
starts to flop or open up needing staking; or it just may have
outgrown its bounds. These are the signs to look for and
not a date on the calendar.
If division is indicated, spring is the preferred time to divide. Some fleshy rooted perennials
such as poppy, peony, and iris are best divided in the late summer to very early fall.
Division is usually started when growth resumes in the spring. The process starts by
digging around the plant and then lifting the entire clump out of the ground. Then, using a
spade or sharp knife, start to cut the clump up so that each clump is the size of a quart or
gallon sized perennial.
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Discard the old, dead center and trim off any damaged
roots. The divisions should be kept moist and shaded while
you prepare the new planting site. After replanting, water
well and protect the divisions from drying out.
Division is no more complicated than this. Some perennials
may be more difficult to divide than others because of their
very tenacious root system. Division has as its primary
goal, the rejuvenation of the perennial planting so it can
continue to perform the way it was intended. Many home gardeners have found that the
process of division is more traumatic to them, the gardener, than it is to the perennial.
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Follow Proper Pruning Techniques
Douglas F. Welsh, Professor and Extension Horticulturist
Everett Janne, Extension Landscape Horticulturist (deceased)
Proper pruning enhances the beauty of almost any landscape tree and shrub, while improper pruning
can ruin or greatly reduce its landscape potential. In most cases, it is better not to prune than to do it
incorrectly. In nature, plants go years with little or no pruning, but man can ruin what nature has
created. By using improper pruning methods healthy plants are often weakened or deformed. In
nature, every plant eventually is pruned in some manner. It may be a simple matter of low branches
being shaded by higher ones resulting in the formation of a collar around the base of the branch
restricting the flow of moisture and nutrients. Eventually the leaves wither and die and the branch then
drops off in a high wind or storm. Often, tender new branches of small plants are broken off by wild
animals in their quest for food. In the long run, a plant growing naturally assumes the shape that allows
it to make the best use of light in a given location and climate. All one needs to do to appreciate a
plant’s ability to adapt itself to a location is to walk into a wilderness and see the beauty of natural
growing plants.
Pruning, like any other skill, requires knowing what you are doing to achieve success. The old idea that
anyone with a chain saw or a pruning saw can be a landscape pruner is far from the truth. More trees
are killed or ruined each year from improper pruning than by pests. Remember that pruning is the
removal or reduction of certain plant parts that are not required, that are no longer effective, or that are
of no use to the plant. It is done to supply additional energy for the development of flowers, fruits, and
limbs that remain on the plant. Pruning, which has several definitions, essentially involves removing
plant parts to improve the health, landscape effect, or value of the plant. Once the objectives are
determined and a few basic principles understood, pruning primarily is a matter of common sense.
The necessity for pruning can be reduced or eliminated by selecting the proper plant for the location.
Plants that might grow too large for the site, are not entirely hardy, or become unsightly with age
should be used wisely and kept to a minimum in the landscape plan. Advances in plant breeding and
selection in the nursery industry provide a wide assortment of plants requiring little or no pruning.
However, even the most suitable landscape plants often require some pruning. The guidelines
presented in this publication should be helpful when pruning any plant.

Reasons for Pruning
to train the plant
to maintain plant health
to improve the quality of flowers, fruit, foliage or stems
to restrict growth

Definitions of Terms
Broad-leaved evergreen
—an evergreen plant with broad leaves that are not needle-shaped.
Caliper
—refers to the diameter of a tree. In nursery-landscape practice, caliper is measured 6 inches above
the ground level up to and including 4-inch diameter size and 12 inches above the ground level for
larger sizes.
Candle
—refers to early spring growth of pine shoots before needle expansion.
Central leader
—the main stem of the tree from which other branches develop. In most cases, it is the trunk.
Crotch
—the angle developed between two connecting branches.
Deciduous
—plants that normally have leaves only during the growing season and lose their leaves during the
dormant season.
Dieback
—the dying back of stems due to adverse weather conditions, insects, diseases or other causes.
Dormant
—the period of the year when a plant is not growing.
Espalier
—to train a plant on a wire or trellis against a wall or other support.
Lateral
—a branch originating from the main trunk.
Multiple stemmed plants
—plants with more than one stem form the base compared to plants with only a central leader.
Narrow-leaved evergreen
—an evergreen plant with leaves that are needle-shaped.
Permanent branch
—a branch that is part of the major growth habit of the tree, usually originating from the trunk.
Radial branch spacing
—the distribution of branches around the trunk of a tree.
Scaffold branching
—a permanent branch originating from the trunk and becoming a part of the major branching or
framework of the tree.
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Shearing
—cutting back plants with hedge shears resulting in a very formal growth habit. Limit shearing to
hedges, topiary or where a formal garden is to be maintained.
Sucker
—a vigorous shoot originating from root or stem tissue below ground.
Temporary branch
—a branch usually originating from the trunk that is removed by pruning after permanent branches
have been selected.
Terminal
—tip ends of branches.
Thinning
—removal of connecting branches to point of origin or shortening the length of a branch by cutting to a
lateral.
Training
—to dictate the development and growth of a plant by physical means, such as pruning.
Vertical branch spacing
—distribution of branches up and down the trunk of a tree.
Water sprout
—vigorous shoot arising from the trunk or older branches.
Wound
—area where the bark of a plant is cut or damaged.
Wound dressing
— a specially formulated material often called pruning paint, which is applied to tree wounds.

Plan Approach to Pruning
Pruning should follow a definite plan. Consider the reason or purpose before cutting begins.
By making the pruning cuts in a certain order, the total number of cuts is reduced greatly. The skilled
pruner first removes all dead, broken, diseased or problem limbs by cutting them at the point of origin
or back to a strong lateral branch or shoot. Often, removing this material opens the canopy sufficiently
so that no further pruning is necessary.
The next step in pruning is to make any training cuts needed. By cutting back lateral branches, the tree
or shrub is trained to develop a desired shape, to fill in an open area caused by storm or wind damage
or to keep it in bounds to fit a given area. To properly train a plant, one should understand its natural
growth habit. Always avoid destroying the natural shape or growth habit when pruning unless
maintaining a close watch over the plant, for after a period of time it attempts to assume the more
natural growth habit.
Make additional corrective prunings to eliminate weak or narrow crotches and remove the less
desirable central leader where double leaders occur. After these cuts have been made, stand back and
take a look at your work. Are there any other corrective pruning cuts necessary? If the amount of wood
removed is considerable, further pruning may need to be delayed a year or so. Remove water sprouts
unless needed to fill a hole or to shade a large limb until other branches develop.

When to Prune
Pruning can actually be done at any time of the year; however, recommended times vary with different
plants. Contrary to popular belief, pruning at the wrong time of the year does not kill plants, but
continual improper pruning results in damaged or weakened plants. Do not prune at the convenience
of the pruner, but rather when it results in the least damage to the plant. There is little chance of
damaging the plant if this rule is followed. In general, the best time to prune most plants is during late
winter or early spring before growth begins. There are exceptions to this rule, and they will be noted
under the discussion of the specific plant groups. The least desirable time is immediately after new
growth develops in the spring. A great amount of food stored in roots and stems is used in developing
new growth. This food should be replaced by new foliage before it is removed; if not, considerable
dwarfing of the plant may occur. This is a common problem encountered in pruning.
It also is advisable to limit the amount of pruning done late in summer as new growth may be
encouraged on some plants. This growth may not have sufficient time to harden off before cold
weather arrives resulting in cold damage or winter kill. Prune plants damaged by storms or vandalism
or ones with dead limbs as soon as possible to avoid additional insect and disease problems that may
develop.

Pruning Equipment
To know and practice the rules of pruning is most important, but of equal importance is using the
correct tools. Equipment can be limited to a few items if the proper ones are selected. Select tools that
will do the job, keep a sharp edge, and are relatively easy to sharpen and handle. Some of the most
commonly used pruning tools are shown in this section. Good equipment properly cared for does a
better job and lasts longer. Store equipment in a dry room, keep it sharp and in good operating
condition. When pruning diseased plants, disinfect all shears and saw blades after each cut to prevent
spreading disease to healthy plants. An example of this is pruning fire blight from pears, pyracantha or
cotoneaster. Use alcohol or bleach to disinfect equipment between each cut when pruning diseased
plants. Mix at the rate of one part bleach to nine parts water. At the end of the day, oil the pruning
equipment well to avoid rusting.
There are many kinds of hand pruning shears. Most of them are designed for cutting stems up to 1/2
inch in diameter. Attempting to cut larger branches risks making a poor cut and/or ruining the shears.
Two common styles of hand shears are the scissor action and the anvil cut. In scissor action shears, a
thin, sharp blade slides closely past a thicker but also sharp blade. These usually cost more but make
cleaner, closer cuts. In anvil cut shears, a sharpened blade cuts against a broad, flat blade.
Lopping shears (loppers) have long handles that are operated by both hands (Figure 1). Even the least
expensive can cut material 1/2 inch in diameter. Better ones can slice through branches of 2 inches or
more, depending on species (i.e. oak is tougher than ash) and condition (i.e., dead wood is tougher
than live wood until decay sets in).
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Pole pruners usually have a cutter with one hooked blade above and a cutting blade beneath, similar to
a large pair of lopping shears. The cutter is on a pole and is operated by pulling a rope downward.
Poles can be made of several materials and can either be in sections that fit together or that telescope.
Wooden poles are sturdy but heavy, while aluminum poles are light but can conduct electricity if they
touch an overhead electrical wire. Fiberglass or some type of plastic compound is probably the best
pole material. Poles can be fitted with saws, but these are usually very frustrating to use (Figure 2).

Use of pole pruners can be dangerous. Material cut overhead can fall on the operator (unless it hangs
up in other branches). The user should exercise caution and wear head and eye protection.
Hedge shears are used mainly for shearing plants into hedges or formal shapes. The most common
type is manually operated; however, if large areas of hedges are involved, power-driven shears may be
more practical (Figure 3). Pruning saws, both rigid or folding, are very useful for cutting larger branches
that are too large for hand shears. Tree saws are available for removing large tree branches. Pruning
saws, which usually cut on the pull stroke, are preferred over a carpenter’s saw because they cut faster
and easier. The teeth in these saws are set for a wider cut allowing the sawdust to kick out resulting in
less binding in green wood. Bow saws are good only where no obstructions exist for a foot or more
above the area to be cut (Figure 4).
Gas
powered
and
electrical
chain saws
come in a
variety of
sizes. They are best suited for removing trees and cutting firewood, but can also be used to prune live
plant material. Only professional arborists should use power saws for pruning up in trees because of
safety concerns.
Other tools, which are sometimes necessary, are chisels, gouges, pruning knives and mallets. These
all come in handy when repairing storm damage wounds or other wounds.

Care of Tools
Clean and oil tools regularly, including wiping an oily cloth on blades and other metal surfaces. Keep
cutting edges sharp; several passes with a good oil stone will usually suffice. Paint, varnish or regularly
treat wooden handles with linseed oil. Use tools properly. Don’t twist or strain pruners or loppers. Keep
the branch to be cut as deeply in the jaws and near the pivot as possible. Don’t cut wires with pruning
tools.

Wound Dressing
Much has been written about the advantages and disadvantages of using a wound dressing on large
cuts. Traditionally, wound dressing or pruning paint is used only on cuts larger than an inch in
diameter. However, scientists have found that wound dressings are strictly cosmetic and have little to
do with preventing insect or disease damage to the wound area. Pruning paint may, in fact, slow down
the healing process. In general, wound dressings are not recommended or necessary, with one
exception. On oak trees in areas of Texas where the oak wilt disease is prevalent, wound dressing
should be used to help prevent the bark beetle from spreading the disease through the pruned surface
on a tree.

Making Pruning Cuts Correctly
To encourage rapid healing of wounds, make all cuts clean and smooth. This requires good, sharp
pruning equipment. Do not leave stubs since they are usually where die back occurs. Avoid tearing the
bark when removing large branches. The following provides some specifics on pruning techniques.
Most woody plants fall into two categories based on the arrangement of the buds on the twigs and
branches. In general, the bud arrangements determine the plants’s typical growth habit. Buds may
have an alternate or an opposite arrangement on the twigs. A plant with alternate buds usually is
rounded, pyramidal, inverted pyramidal, or columnar in shape. Plants having opposite buds rarely
assume any form other than that of a rounded tree or shrub with a rounded crown. The position of the
last pair of buds always determines the direction in which the new shoot will grow. Buds on top of the
twig probably will grow upward at an angle and to the side on which it is directed. In most instances, it
is advisable to cut back each stem to a bud or branch. Selected buds that point to the outside of the
plant are more desirable than buds pointing to the inside. By cutting to an outside bud, the new shoots
will not grow through the interior of the plants or crisscross.
When cutting back to an intersecting (lateral) branch, choose a branch that forms an angle of no more
than 45 degrees with the branch to be removed (Figure 5). Also, the branch that you cut back to should
have a diameter of at least half that of the branch to be removed. Make slanting cuts when removing
limbs that grow upward; this prevents water from collecting in the cut and expedites healing.
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To “open” a woody plant, prune out some of the center growth and cut back terminals to the buds that
point outward. In shortening a branch or twig, cut it back to a side branch and make the cut 1/2 inch
above the bud. If the cut is too close to the bud, the bud usually dies. If the cut is too far from the bud,
the wood above the bud usually dies, causing dead tips on the end of the branches. When the pruning
cut is made, the bud or buds nearest to the cut usually produce the new growing point. When a
terminal is removed, the nearest side buds grow much more than they normally would, and the bud
nearest the pruning cut becomes the new terminal. If more side branching is desired, remove the tips
of all limbs. The strength and vigor of the new shoot is often directly proportioned to the amount that
the stem is pruned back since the roots are not reduced. For example, if the deciduous shrub is pruned
to 1 foot from the ground, the new growth will be vigorous with few flowers the first year. However, if
only the tips of the old growth are removed, most of the previous branches are still there and new
growth is shorter and less vigorous. Flowers will be more plentiful although smaller. Thus, if a larger
number of small flowers and fruits are desired, prune lightly. If fewer but high quality blooms or fruits
are wanted in succeeding years, prune extensively.

Thick, Heavy Branches
According to Dr. Alex Shigo, former USDA Forest Service plant pathologist, thick and heavy branches
should be removed flush to the collar at the base of the branch, not flush with the trunk (Figure 6). The
collar is an area of tissue containing a chemically protective zone. In the natural decay of a dead
branch, when the decay advancing downward meets the internal protected zone, with an area of very
strong wood meets an area of very weak wood. The branch then falls away at this point, leaving a
small zone of decayed wood within the collar. The decay is walled off in the collar. This is the natural
shedding process when all goes according to nature’s plan. When the collar is removed, the protective
zone is removed, causing a serious trunk wound. Wood-decay fungi can then easily infect the trunk. If
the pruned branch is living, removing the collar at the base still causes injury.

When cutting branches more than 1 1/2 inches in diameter, use a three-part cut. The first step is to
saw an undercut from the bottom of the branch about 6 to 12 inches out of the trunk and about one
third of the way through the branch. Make a second cut from the top, about 3 inches further from the
undercut, until the branch falls away. The resulting stub can then be cut back to the collar of the
branch. If there is danger of the branch damaging other limbs or objects on the ground, it should be
properly roped and supported, then carefully lowered to the ground.

Topping Versus Thinning
All too often trees are topped (“dehorned”) to reduce size or to rejuvenate growth. In either case
topping is not a recommended practice; in fact, some refer to it as the “Texas chain saw massacre”.
Topping is the process whereby a tree is cut back to a few large branches. After 2 to 3 months,
regrowth on a topped tree is vigorous, bushy and upright. Topping seriously affects the tree’s structure
and appearance. The weakly attached regrowth can break off during severe wind or rain storms.
Topping may also shorten the life of a tree by making it susceptible to attack by insect and disease.
Thinning is a better means of reducing the size of a tree or rejuvenating growth. In contrast to topping,
thinning removes unwanted branches by cutting them back to their point of origin. Thinning conforms to
the tree’s natural branching habit and results in a more open tree, emphasizing the branches’ internal
structure. Thinning also strengthens the tree by forcing diameter growth of the remaining branches.

Training Young Trees
Young trees can be trained using pruning techniques which will help promote plant health and long life.
The first pruning after trees and shrubs are purchased consists of removing broken, crossing and pestinfested branches. The traditional recommendation of pruning up to one-third of top growth when
transplanting to compensate for root loss is no longer valid, according to recent research. Excessive
pruning at transplanting reduces leaf area, which decreases the amount of plant energy generated
which are needed to create a healthy root system. When transplanting woody plants, the only
necessary pruning is the removal of broken or damaged branches.
The central leader of a tree should not be pruned unless the leader is not wanted, as is the case with
some naturally low-branched trees or where multiple-stemmed plants are desired. Trees with a central
leader, such as Texas red oak, sweet gum or magnolia, may need little or no pruning except to
eliminate branches competing with the central leader. These competing branches should be shortened.
Some pruning may be necessary to maintain desired shape and to shorten extra vigorous shoots.
The height of the lowest branch can range from a few inches above the ground for screening or
windbreaks, to more than 7 feet above the ground near a street or patio. Removal of lower limbs is
usually done over a period of years beginning in the nursery and continuing for several years after
transplanting until the desired height is reached.
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The concept in training a tree called “the trashy trunk” refers to this gradual raising of the lowest
branches of a tree. Lower branches on the main trunk help create a thicker trunk more quickly. A
common mistake in pruning young trees is to strip them of small branches leaving only a tuft of leaves
at the top of the tree. This training is incorrect and forms a weak “buggy whip” trunk. Remove lower
limbs when they reach 1 inch in diameter. This prevents permanent scarring of the trunk caused by
removing larger limbs.
Another important concept in training trees is light versus heavy cuts. This refers to the length of the
branch being removed and the desired growth response of that branch. On a young, vigorously
growing branch, if the terminal end is lightly cut back (less than 6 inches), then lateral branching is
induced up and down the branch. On the contrary, if this branch is heavily cut back (from 6 inches to
several feet), the one or two buds located just below the cut are forced and grow at a very rapid rate.
The importance of this pruning concept lies in the development of bushy, well-shaped trees through
light pruning and the often-desired invigorating effect of heavy cuts.
For greater strength, branches selected for permanent scaffolds must have a wide angle of attachment
to the trunk. Branch angles less than 30 degrees from the main trunk result in a very high percentage
of breakage, while those between 60 and 70 degrees have a very low breakage rate.
Vertical branch spacing and radial branch distribution are important (Figure 7). If this has not been
done in the nursery, start it at transplanting.

Major scaffold branches of shade trees should be vertically spaced at least 8 inches apart and
preferably 20 to 24 inches apart. Closely spaced scaffolds have fewer lateral branches resulting in
long, thin branches with poor structural strength.
Radial branch distribution should allow five to seven scaffolds to fill the circle of space around a trunk.
Radial spacing prevents one limb from overshadowing another, which in turn reduces competition for
light and nutrients. Remove or prune shoots that are too low, too close or too vigorous in relation to the
leader and to selected scaffold branches.

Pruning Mature Trees
The home gardener should limit pruning of mature trees to smaller branches that can be reached from
the ground. Leave the trimming of large branches and work off the ground to professional arborists
who are skilled climbers and have proper equipment and insurance. Trees generally require less
pruning than other ornamentals in the landscape but may occasionally need corrective pruning to
maintain health and vigor. Mature trees are generally pruned only for sanitation, safety or to restrict
size. Trees are best pruned during the dormant season. This is especially true for oaks to help prevent
the spread of oak wilt.
An experienced tree professional can easily distinguish between live and dead wood in winter. Winter
pruning is often preferred because it is easy to visualize shaping when foliage is gone. Such work can
also be done at a lower cost in winter because fewer precautions are necessary to avoid garden and
flower bed damage and cleanup is easier.

Repairing Tree Injury
Injuries to trees that expose the wood or kill the bark may allow insects or disease organisms to enter
the tree. Proper treatment protects the tree and promotes faster healing. Few trees reach maturity
without receiving one or more wounds from a variety of sources. Yet trees have survived for centuries
to become the oldest living creatures on earth despite wounding. Some recent work has involved
dissecting trees in an effort to understand how they compartmentalize and close an injury. Trees do not
heal in the true sense of the word. Injured tree tissue is never repaired and returned to the former state
as is a cut on a person’s hand. Trees react by closing the wound and compartmentalizing or isolating
the injured tissue from the surrounding tissue. During compartmentalization enclosure, contents from
the injured cells leak onto the uninjured surface where they oxidize and form a barrier to prevent further
infection. Then the most recently laid down wood is altered as is the tissue around the injury. This is
accompanied by discoloration, the extent of which depends on the kind of tree, the vigor, kind of
wound, location of the wound and the time of wounding. New growth rings are laid down the following
spring and new tissue begins to grow over the injured tissue. Over a period of time, the new tissue
closes the wound.
Homeowners can help the plant compartmentalize the damage more rapidly than it does in nature. If
bark has been crushed or stripped from the trunk, remove the injured bark, shape the wound. Cut away
all damaged bark and remove isolated scraps from the wound area. For fastest healing, shape the
edge of the wound, as nearly as possible, to an elongated ellipse. If this shape cannot be obtained,
shape the top and bottom of the wounded area so they come to a point, even if the wound must be
enlarged slightly. Remove all splintered wood and smooth the surface of the exposed area with a
chisel.
Some true injuries result in cavities or hollows within the main trunk or large branch of a tree. For many
years gardeners have tried to fill these cavities with bricks, concrete and other materials in an effort to
seal the cavity from rain, insects and diseases. Armed with the knowledge of the plant’s ability to
compartmentalize any wound it is not recommended to fill tree cavities. If water does not drain easily
out of the cavity, many arborists will recommend trimming the cavity opening so that water can drain
out. If this is not possible, a weep hole may be drilled into the bottom of the cavity to allow water to
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drain freely. Other than these actions, simply keeping the cavity clean of debris and leaves is all that is
recommended.
For a year or more after a tree has been struck by lightning, it is often difficult to determine the extent
of damage since much of the injury may be internal. Trees that seem badly damaged may live while
others apparently only mildly injured may die. If the tree can be saved, remove all shattered parts and
damaged limbs; then smooth and paint exposed wood.
In storm-damaged trees, remove all broken branches and reshape the tree as well as possible at the
particular time. Try to encourage new branch development in areas with broken branches. Broken
trunks, split crotches or cracked limbs often are mended by restoring the damaged part to its original
position and holding it there permanently. Consult professional arborists to install screw rods or cables
in trees where this work is necessary.

Pruning Shrubs
Deciduous and Flower Shrubs
Pruning recommendations for most deciduous shrubs consist of thinning out, gradual renewal and
rejuvenation pruning. In thinning out, a branch or twig is cut off at its point of origin from either the
parent stem or ground level (Figure 8).

This pruning method results in a more open plant; it does not stimulate excessive new growth, but
does allow room for growth of side branches. Considerable growth can be cut off without changing the
plant’s natural appearance or growth habit. Plants can be maintained at a given height and width for
years by thinning out. This method is best done with hand pruning shears, loppers or a saw, but not
with hedge shears. Thin out the oldest and tallest stems first.
In gradual renewal pruning, a few of the oldest and tallest branches are removed at or slightly above
ground level on an annual basis (Figure 8). Some thinning may be necessary to shorten long branches
or maintain a symmetrical shape.
To rejuvenate an old, overgrown shrub, remove one-third of the oldest, tallest branches at or slightly
above ground level before new growth starts.
The general pruning procedure shown for crape myrtle (Figure 9), applies to many large shrubs and
small tree species.

If a shrub is grown for its flowers, time the pruning to minimize disruption of blooming. Spring flowering
shrubs bloom on last season’s growth and should be pruned soon after they bloom. This allows for
vigorous summertime growth and results in plenty of flower buds the following year.
Some examples of shrubs that bloom on last seasons’s growth are:
Scientific name
Common name
Cercis canadensis

Redbud

Chaenomeles japonica Japanese quince
Chionanthus virginicus Fringe Tree
Forsythia spp.

All forsythia species
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Lonicera spp.

Honeysuckle

Rapheolepis indica

Indian hawthorn

Rhododendron spp.

Azaleas and rhododendrons

Rosa spp.

Some climbing and rambling rose species

Spiraea spp.

Early white spirea species

Viburnum spp.

Viburnum species

Some shrubs that bloom after spring usually do so from buds which are formed on shoots that grow the
same spring. These shrubs should be pruned in later winter to promote vigorous shoot growth in
spring.
Examples of shrubs that bloom on current season’s growth include:
Scientific name
Common name
Abelia X. grandiflora

Glossy abelia

Buddleia davidii or B. globose Butterfly bush
Hibiscus syriacus

Shrub althea

Hydrangea arborescens

Hills of Snow

Hypericum spp.

St. Johnsworlth

Lagerstroemia indica

Crape myrtle

Rosa spp.

Most shrub rose species and varieties

Vitex agnus-castus

Chaste tree

Pruning Narrow-Leaved Evergreens
Since narrow-leaved evergreens produce new growth in spring and fall and do not grow much in
summer, prune the first or second week in April in warmer sections of Texas and the first or second
week of May or June in cooler areas. The only exception to this rule is pines, which should be pruned
before the candle growth develops in the spring.
Prune evergreens according to their growth habits. Allow these plants to assume their natural shape.
Pruning is a matter of cutting the branches so that a more desirable plant is attained through compact,
controlled growth. This requires pruning individual stems rather than shearing. Shearing not only ruins
the natural growth habit but prevents light from penetrating into the center of the plant resulting in
foliage drop.
There are certain rules to follow for various types of narrow-leaved evergreens. Start pruning when
evergreens are small, usually the first year after they come from the nursery. Then, if they are pruned a
little each year, severe pruning is not necessary. Remove dead branches whenever they occur. New
foliage from surrounding branches will fill in these gaps. The spreading forms of junipers should have
the tip ends of their growth trimmed each year. This holds the plants in check and induces a compact
growth habit. An example of a vigorous-growing, spreading evergreen is pfitzer juniper. It is common
for this plant to grow 12 to 18 inches or more each year. To maintain the natural shape of this plant, it
is necessary to cut back to growing points. It also may be necessary to cut back into the previous
year’s wood to maintain the plant’s size and shape.
For the narrow-leaved, upright evergreens, such as pines or junipers, little pruning is required. When
pruning any narrow-leaved evergreen do not cut into bare wood behind the foliage on the tips. Since
few adventitious buds are formed on older twigs, the plants may be damaged beyond repair. Do not cut
the central leader of these plants except to remove a multiple leader. This may occur when the plants
are young. Remove all but one of the stems, leaving the straightest and strongest. When pines are
young and growing vigorously, the top growing point may outdistance the rest of the plant, resulting in
an open space between the main body of the plant and the growing tip. To encourage the plant to
branch and be more compact, cut the top back to a dormant bud located near the main body of the
plant. If this cutting back is done when the plants are young, there is little effect on plant appearance. It
is better to select a compact or dwarf form of narrow-leaved evergreen than to do a lot of pruning.
Many narrow-leaved evergreens will have much of the inner foliage turn brown in the fall, which is the
natural pruning process. The amount of browning may vary considerably from season to season. This
is a natural shedding of older leaves and is comparable to the dropping of leaves by deciduous plants.
This occurs principally on cypress and some pines. Extensive periods of hot, dry weather also
contributes to the loss of leaves on narrow-leaved evergreens.

Pruning Broad-Leaved Evergreens
Broad-leaved evergreens such as gardenias, camellias, azaleas, pyracantha, hollies and photenias
require very little pruning. Lightly thin broad-leaved evergreens grown for their showy fruit such as
pyracantha and holly during the dormant season if needed for shaping. Remove old or weak stems.
This group can go several years without pruning except for some slight cosmetic pruning to keep them
neat. If too much wood is removed from these plants at anytime, summer or winter, the amount of fruit
is reduced the following season. When these plants become old and misshaped, cut them back 6 to 8
inches from the ground before spring growth begins. Don’t cut them back too early, however, because
a flush of growth could freeze and set them back. Prune only after the danger of the last killing frost is
past. Such pruning stimulates the growth of new shoots from the base of the plant. Many gardeners
prefer to remove only about one-third of the branches at one time and retain the general shape of the
plant. This method also can be used. In the long run, probably the best thing to do with overgrown
broad-leaved evergreens is to maybe remove and replace them.

Pruning Hedges
Hedges are a row of plants that merge into a solid linear mass. They have served gardeners for
centuries as screens, fences, walls and edging.
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A well-shaped hedge is no accident. It must be trained from the beginning. Establishing a deciduous
hedge begins with selection of nursery stock. Choose young trees or shrubs 1 to 2 feet high, preferably
multiple-stemmed. When planting, cut the plants back to 6 or 8 inches; this induces low branching.
Late in the first season or before bud-break in the next season, prune off half of the new growth. The
following year, again trim off half.
In the third year, start shaping. Trim to the desired shape before the hedge grows to its desired size.
Never allow plants to grow untrimmed to the final height before shearing; by that time, it is too late to
get maximum branching at the base. Do not allow lower branches to be shaded out. After the hedge
has reached the desired dimensions, trim closely in order to keep the hedge within chosen bounds.
Evergreen nursery stock for hedging need not be as small as deciduous material and should not be cut
back when planted. Trim lightly after a year or two. Start shaping as the individual plants merge into a
continuous hedge. Do not trim too closely because many needle-bearing evergreens do not easily
generate new growth from old wood.
Hedges are often shaped with flat tops and vertical sides; however, this unnatural shape is seldom
successful. As far as the plant is concerned, the best shape is a natural form, with a rounded or slightly
pointed top and with sides slanting to a wide base (Figure 10).

After plants have been initially pruned to include low branching, maintain by trimming the top narrower
than the bottom so that sunlight can reach all of the plant leaves (Figure 11).

These questions often arise: How often should a hedge be trimmed? When should I trim? Answers
depend to some extent on how formal an appearance is desired. In general, trim before the growth
exceeds 1 foot. Hedges of slow-growing plants such as boxwood need to be trimmed sooner.
Excessive untrimmed growth will kill lower leaves and will also pull the hedge out of shape. Trimming
frequency depends on the kind of shrub, the season and desired neatness.
What can be done with a large, overgrown, bare-bottomed and misshapen hedge? If it is deciduous,
the answer is fairly simple. In spring before leaves appear, prune to 1 foot below desired height. Then
carefully trim for the next few years to give it the desired shape and fullness. Occasionally, hedge
plants may have declined too much to recover from this treatment, making it necessary to replace
them.
Rejuvenating narrow-leaved evergreen hedges is more difficult. As a rule, these evergreens cannot
stand the severe pruning described above. Arborvitae and yew are exceptions. Other narrow-leaved
evergreen hedges may have to be replaced.
Rejuvenating broad-leaved evergreen hedges is possible by pruning the hedge back from one-half to
one-third of hte hedge height just before spring growth begins. Light follow-up pruning can be done as
the growing season progresses to insure the shabe and density of the hedge.

Tools
What tools should be used to trim hedges? The traditional pair of scissor-action hedge shears is still
the best all-round tool. It cuts much better and closer than electric trimmers which often break and tear
twigs. Hand shears can be used on any type of hedge, while electric trimmers do poorly on largeleaved and wiry-twigged varieties, and sometimes jam on thick twigs. Hand shears are also quieter,
safer and less likely to gouge the hedge or harm the operator.
Hand pruners are useful in removing a few stray branches and are essential if an informal look is
desired. Large, individual branches can be removed with loppers or a pruning saw.

Pruning Vines, Groundcovers
The type and severity of pruning vary with the different uses of vines. Vines left unpruned for many
years generally become unattractive. They may harbor wasps and rodents, experience foliage and twig
dieback, and lose their landscape effectiveness. Vines usually cover an arbor or wall. Used in these
ways, they are easily pruned to give a clean, well-kept appearance for displaying foliage, flowers or
fruit. Some vines, such as honeysuckle and grape, grow so fast and thick that considerable pruning
may be necessary while other species need little pruning. Prune most vines in Texas during the
dormant season from February to May. Prune dead, diseased or damaged vines back to healthy wood.
Cut interfering and crossing branches of woody vines such as trumpet creepers or wisteria back below
the point of interference or at the junction with the main stem. Prune out the top one-third of overgrown
or elongated stems. Prune old mature stems that are declining in vigor by one-third or more.
Each year, prune stems of trumpet creepers and wisteria to promote new growth and flowers. Prune
back the top of the plant to force out new branches. Give special attention to wisteria because
considerable confusion exists about pruning and flowering. Pruning wisteria extensively during dormant
season encourages rampant vegetative growth the next spring. Instead, in July prune out the long,
straggly growth leaving those branches needed for climbing. This is more likely to induce flowering
than anything else. Cut shoots back one-third to one-half their length, which causes the production of
short spurs upon which next season’s flower clusters are borne. Wisterias bloom abundantly if planted
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in well-drained soil and full sun, watered well the first growing season and pruned in the summer.
Espalier plants are trained in patterns on a flat surface such as a fence or wall. With proper care, plants
can be trained into almost any desired plant. Unless you are willing to maintain such training
indefinitely, it is best not to develop such a plant. Usually, it’s easier to start with a trained plant
purchased from a nursery. If a trained plant is not available, use a 1-year old plant. Most espaliers
require pruning throughout the growing season to maintain the desired shape. In most cases, it’s better
to have some type of a guide or wire on the wall to encourage the plant to move in that direction.
Pruning groundcovers is necessary only to remove unhealthy tissue or to promote spreading. Vigorous
groundcovers include honeysuckle, winter creeper, Asian jasmine,Vinca minor, Vinca major and
English ivy. These groundcovers may be mowed with a rotary lawn mower or cut back to 4 to 6 inches
in height every few years to keep them vigorous, neat and well manicured. The best time to do this is in
the early spring after danger of frost has passed but before the new growth starts.

Pruning Roses
Rose plants need pruning to tidy up their appearance; control size; and improve their vigor, growing
habits and bloom. Pruning methods vary according to the type of rose plant. In South and Central
Texas, roses usually are cut back more severely than in North Texas. This is due to the longer growing
season, resulting in larger bushes. To keep them in bounds, spring pruning usually is more drastic.
Prune about 3 to 4 weeks before the average date of the last killing frost in your area. Roses have a
very low chilling requirement to break dormancy. A few weeks of cold weather in December fulfills this
requirement and new growth begins the first warm spell in January or February. If pruning is done too
early, the new growth begins at the base of the plant. A sudden cold spell in late February or early
March can severely damage or kill the plant. If pruning is delayed, the new growth will still be in the top
of the unpruned canes and only upper portions of the bush will be damaged in a late freeze. An
exception to this rule involves climbing roses which need to be pruned after flowering in early spring.
Probably no other aspect of growing roses has aroused as many questions as has the subject of when
and how to prune roses. By following a few simple rules you can improve their appearance and vigor
and control the quality and quantity of the flowers. Pruning roses dates back to the nineteenth century
when rose growers began to severely prune their plants to produce larger blooms for show.
Unfortunately, plant longevity was of secondary importance to these exhibitors. Some fundamental
practices of pruning roses correctly in all gardens, regardless of type, are: 1) remove any canes that
have been damaged by insects, diseases or storms; 2) remove one of two canes which may be
rubbing one another; or 3) remove canes that are spindly or smaller in diameter than the size of a
pencil. After pruning, according to these general recommendations, cut hybrid teas, florabundas, and
grandifloras back to 12 inches for large flowers and 18 to 24 inches for many smaller sized flowers.
Climbing roses generally are pruned to renew plant vigor by removing the old canes since the most
productive and finest blooms on climbers are produced on canes that arise from the bottom of the plant
the previous year. These newer canes produce more desirable growth and flowers. Since the canes
may become quite long, it is necessary to prune them back so they are maintained in the desirable
area.
Old-fashioned or antique roses require much less pruning than modern roses. Left unpruned old
fashion roses will naturally obtain a rounded shrub shape. Pruning of these roses should be confined to
some shaping of the plant, removal of damaged branches, and judicious trimming back to encourage
growth.
On all roses, consider the cutting of the flowers as a form of pruning. When gathering rose blooms,
always leave at least two sets of leaves on the branch from which you cut the flower to insure plant
vigor. When removing faded, spent flowers, cut only as far as the first five-leaflet leaf. When making
cuts on the ends of branches, cut at 45 degree angles above an outside bud one-half inch above the
bud with the lowest point on the side opposite the bud, but not below the bud itself. When removing
branches, never leave stubs since these die and can cause problems on the plant later. Always
remove branches by cutting to a lateral branch or bud, or back to the base of the rose plant.
The information given herein is for educational purposes only. Reference to commercial products or
trade names is made with the understanding that no discrimination is intended and no endorsement by
Map
the Texas AgriLife Extension
Service is implied.
Educational programs of the Texas AgriLife Extension Service are open to all people without regard to
The term Earth-Kind® and the term Aggie Horticulture® and associated logos are
race, color, sex, disability, religion, age, or national origin.
Publication Revised November 2008
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Fall & Winter Care
Many perennials are better left
standing over the winter than cutting
them down. There are several reasons
for this. In addition to many of the
perennials having attractive foliage
and/or seed heads, they offer food
resources for birds. Many birds find
the seeds of perennials particularly
tasty. The stems of perennials also
offer a place for some birds to hide
during the winter. With some
marginally hardy perennials, leaving
the stems up for the winter aids in
overwintering. The foliage helps to
insulate the crowns. Mums seem to benefit a great deal from this practice. Another reason
to leave stems stand is that if the perennial is a late riser in the spring, the stems will help
to mark the spot and prevent any accidental digging in the area that might harm the
underground portions of the plant
Cutting back perennials in the fall may be something you would want to do especially if you
were bothered by foliage diseases. Removing the old foliage would be a positive in this
case as it helps to reduce the amount of innoculum present to reinfest next year’s foliage.
Removing foliage can also be one of pure aesthetics. Some gardeners like to see standing
perennials in the winter and others don’t. When perennials are cut down, do so after they
have gone dormant. This is usually after the plants have experienced several hard frosts.
Cut the plants down to within 2-3 inches of the crown. Cutting too close can result in winter
injury on some perennials due to the fact that the buds for next year’s growth are right at
the surface or higher and not below the soil line.

University of Illinois Extension | University of Illinois at Urbana-Champaign | College of ACES
© 2018 University of Illinois Board of Trustees | Privacy | EEO
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Section Seven
Fertilizing Landscape Plants
1.

Soil analysis

2.

Soil properties

3.

Adjusting soil pH

4.

Essential elements

5.

Fertilizer

6.

Rates of application

7.

Timing fertilizer treatments

8.

Methods of application
A.

Liquid injection

B.

Drill hole or punch bar

C.

Surface

D.

Stakes or spikes

E.

Foliar spraying

F.

Tree trunk injection or implants

Section Eight
Plant Health Care
1.

Preventing the problem
A.
Observe
B.
Plan
C. Prepare

2.

Starting with healthy plants

3.

Being aware of your values

4.

Considering options

Plant Health Care: A Basis for IPM
We all want a healthy, vibrant garden. Healthy gardens start with healthy plants. Plant Health Care is a concept
that was developed as a natural evolution from Integrated Pest Management (IPM). The IPM philosophy
developed as an alternative to chemical treatments based on calendar dates, which has been a common practice
for pest control for a very long time.
Plant Health Care is using ecologically sound principles to grow a wide range of plants in the landscape or
garden at home or in the community. It can be practiced in caring for lawns, vegetable gardens, and flower
gardens, in the landscape or in growing fruits or herbs. Keeping in mind the end result of having healthy plants
in your garden should motivate and guide you into making important decisions. The rewards of having a
healthy garden are well worth it!
Plant Health Care puts a strong emphasis on preventive measures and incorporates them into a comprehensive
program with a focus on the plants. It does not replace IPM. It also takes into consideration the many
perceptions and expectations of the gardener.
Some basic elements of Plant Health Care are:
Preventing the problem
The simple fact is that preventing a problem pays off in the long run. We have to know our sites and plan for
preventive measures that will minimize pest problems, such as:


replacing the plants that are prone to disease, insect and vertebrate pests



mulching or planting ground covers to reduce weed invasions



spacing plants for better air circulation, reducing disease potential

Once we know more about preventing pests in our own gardens, we can then make practical decisions about
what can be done to alter the site.
To do this we observe, plan and prepare. Observe site and soil conditions. Make an assessment about how they
might affect plant growth and development by looking at various factors: climate, light, wind, water, soil texture
and composition, slope, drainage and physical characteristics. Plan the garden design by choosing plants that
match site conditions, anticipating the future maintenance needs of the garden or landscape and arranging for
practical site alterations. Prepare the site by making the physical changes, incorporating the hardscape features,
and amending the soil, if necessary. We must also recognize and work with those factors that cannot be
changed.
Starting with healthy plants
A healthy plant, planted correctly in the right location, is more likely to remain healthy, being less susceptible to
attack by disease or insects. Selecting a plant is much more than choosing one that fits your hardiness zone. It
means selecting plants that you can maintain well. And it means selecting plants, when possible, with inherent
disease resistance, insect resistance, and ability to withstand other stresses that may be present.
Cornell Cooperative Extension is an employer and educator recognized for valuing AA/EEO, Protected Veterans, and Individuals with Disabilities and provides equal
program and employment opportunities.

Being aware of your values
The results we desire and expect are those that we value most. Most gardeners would agree that appearance is
important in our gardens, but they may differ on how they distinguish good from bad appearance. In other
words, gardeners' expectations differ. Color and leaf texture preference, presence of thorns or fruit, taste and
quality of edible parts, tolerance for the volume of leaves that may drop in the fall -- all vary from gardener to
gardener. What they value will also change over time. In addition, gardeners have to distinguish between
damage that is harmful to plants and damage that is aesthetically imperfect but may not harm the plant.
Considering options
In times of crisis, gardeners may seek help or try to remedy a problem. Deciding on an appropriate response is
not a “recipe.” Management can be modifying the environment to prevent future recurrence, mechanically
disrupting the stress to alleviate the current problem, using other organisms to manage the problem, or
preventing the spread of stresses through remediation.
Plant Health Care is an ongoing process, just as our garden is a living, growing entity. As plants grow and
mature, it is essential that we continue to care for them by feeding, pruning, cultivating, mulching and removing
unhealthy plants or plant parts. With the best of care, there will still be occasions when the pest problems
occur. This is when we move on to the other stages of IPM.
Plant Health Care allows us to avoid problems. Problems that are avoided are problems that we don’t have to
solve and that leave us more time to enjoy what we have created in our gardens and landscapes.
The principles and practices of Plant Health Care are promoted through Cornell Cooperative Extension's
Home-Grounds and Community Horticulture's educational programs and are not associated with any
products or series of products with plant health care in their name.
Reprinted from: Plant Health Care: A Basis for IPM, by Charles Mazza, Senior Extension Associate,
Department of Horticulture, Cornell University and Mark Russo, Program Leader, Environmental Issues,
Cornell Cooperative Extension - Rockland County, 3-20-01.
TK 10/2008, AW 1/2013, AR 1/2015

Plant Health Care
Explains what plant health care means, what its implementation involves, and how trees and shrubs benefit from it.
Symptoms, such as discolored leaves, dead branches, or early leaf drop, can prompt a call to a local
arborist.
Sometimes the cause of concern is a minor problem that is easily explained and corrected. Other
times, the problem is more complex, with several underlying causes and a remedy that requires
treatments extending over several years. Unfortunately, if the problem has gone undetected for so
long that the tree cannot be helped, removal may be the only option.

The Solution: Plant Health Care
To better address situations such as these, arborists created Plant Health Care (PHC) programs. The objective of PHC is to maintain
or improve the landscape’s appearance, vitality, and — in the case of trees — safety, using the most cost-effective and environmentally
sensitive practices and treatments available. Plant Health Care involves routine monitoring, preventive treatment, and a strong working
relationship between the arborist and the property owner.

Why Plant Health Care, Not Tree Health Care?
While trees are dominant ornamental features in your home landscape, they share this area with turfgrasses,
shrubs, and other plants. All these plants are bedded in a common resource: the soil. The roots of trees, shrubs,
turfgrass, and bedding plants intermingle and compete for water and nutrients. The roots of a single mature
tree may extend well into your lawn or flower beds. Every treatment applied to the lawn (fertilizer and herbicide,
for example) can impact the appearance and vitality of a tree. Conversely, treatments applied to a tree, such as
pruning and fertilizing, can influence the appearance and vitality of the underlying turfgrass. The care of each
plant in a landscape can affect the health of every plant in that landscape.

Why Contact an Arborist for Plant Health Care?
Arborists have the experience and training to detect many potential tree and shrub problems before they become life-threatening or
hazardous. Arborists can also make tree and shrub recommendations, such as species selection and placement, to prevent problems from
occurring in the first place. In addition, arborists can consult with other landscape and lawn care services you may use to ensure that the
treatments are coordinated and will not be harmful to your trees and shrubs.
Remember, the potential size and longevity of trees and shrubs warrants special attention
in your landscape. Bedding plants can be replaced in a few short weeks and a lawn in a
single growing season, but it can take a lifetime or more to replace a mature tree.

What Does a Tree and Shrub PHC Program Cover?
Every client has different landscape objectives, so there is no standard PHC program.
However, PHC programs do have several common features. First, PHC involves
monitoring tree and shrub health. This step allows problems to be detected and
managed before they become
serious. The monitoring may be as simple as annual visits to check on a few special trees
in your landscape, or it may involve more frequent quarterly or monthly inspections of
all your trees and shrubs. The monitoring frequency and complexity of your PHC
program depend on the size and diversity of your landscape, as well as your particular
landscape goals.

Second, if a problem or potential problem is detected during a monitoring visit, your arborist will work with
you to develop a solution. This could be as simple as reducing lawn irrigation frequency so soil conditions aren’t
too moist for tree roots. Other solutions include more detailed suggestions, such as pruning or spot applications
of pesticides.
Your arborist will provide you with information about your trees and shrubs that will let you make appropriate
management decisions for your budget and goals. Can you tolerate a disease or pest that only affects a plant
cosmetically? Would replacing a shrub with a more disease-resistant cultivar be preferable to treatment? Plant
Health Care is a program tailored to the needs of the client and his or her trees and shrubs.

What Will a PHC Program Cost?
Because each program is individually designed to fit the needs of a particular landscape, no standard price can be given without a site visit
and assessment. You may have an interest in developing a plan for a few key trees in your landscape, or you may wish to have the entire
landscape placed on a program. PHC programs can also be structured in different ways. For example, some programs charge a fee for
monitoring and bill each treatment separately. Other programs have an annual fee that covers all monitoring visits for the season as well
as many potential treatments. These more comprehensive programs provide peace of mind in knowing that treatments for most potential
problems are already covered by the program without additional charges. Individualized programs and flexibility are at the heart of PHC.
You will find that your arborist can design a Plant Health Care program that fits your goals and budget.

How Do I Choose an Arborist?
Check the phone directory for arborists who are members of professional organizations, such as the International Society of Arboriculture
(ISA), the Tree Care Industry Association (TCIA), or the American Society of Consulting Arborists (ASCA), and also look for ISA Certified Arborists. These credentials demonstrate a commitment to education and to staying abreast of the latest information and techniques.
Ask for proof of insurance and references, and don’t hesitate to check them. Remember, tree care is a substantial, long-lasting investment in
your valuable assets; take the time to select a knowledgeable professional to care for your landscape.

This brochure is one in a series published by the International Society of Arboriculture as part of its Consumer Information Program.
You may have additional interest in the following titles currently in the series:
Avoiding Tree and Utility Conflicts
Avoiding Tree Damage During
Construction
Benefits of Trees
Buying High-Quality Trees
Insect and Disease Problems

Mature Tree Care
New Tree Planting
Plant Health Care
Proper Mulching Techniques
Palms

Pruning Mature Trees
Pruning Young Trees
Recognizing Tree Risk
Treatment of Trees Damaged
by Construction
Tree Selection and Placement

Trees and Turf
Tree Values
Why Hire an Arborist
Why Topping Hurts Trees

E-mail inquiries: isa@isa-arbor.com

©2011 (1998, 2004) International Society of Arboriculture.
Developed by the International Society of Arboriculture (ISA), a non-profit organization supporting tree care research
around the world and dedicated to the care and preservation of shade and ornamental trees. For further information,
contact: ISA, P.O. Box 3129, Champaign, IL 61826-3129, USA.
E-mail inquiries: isa@isa-arbor.com

www.isa-arbor.com • www.treesaregood.org

Section Nine
Professionalism in the Green Industry
1.
2.
3.
4.
5.

Good employee behavior
Good employee appearance
Good employee attitude
Customer interaction
Work place relationships

Module 6:

“So, you just got a job in the
green industry, now what?”
Professionalism & New
Employee Training
IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Module Objectives
1. Identify what makes a “good” horticulture industry
employee.
2. Discuss how to interact positively with the customer.
3. Discuss how to determine a customer’s needs.
4. Describe the characteristics of an appropriate relationship
between you and your employer and fellow employees.

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Your First Week on the Job
• Paperwork
• Payroll forms, tax forms, liability waivers, etc.
• Uniforms or attire requirements
• Tour of the employee facilities and the sales area
• Break rooms, bathrooms for employee and
customers, nursery areas, workshops, etc.
• Questions you might have:
• How to run the cash register
• Where merchandise is located
• When in doubt, ASK!

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

“Good” Employee Behavior
• Reflects on you and your employer
• When you are with a customer
• When you are NOT with a customer

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

“Good” Employee Appearance
• Your personal appearance reflects on you and the
company
• Wear clean clothes without holes or stains
• Keep your uniform clean
• Showered and groomed
• Have good posture, confidence

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

“Good” Employee Attitude
• Positive attitude will take you miles
• With customers, fellow employees, with employers
• Be motivated, energetic, productive
• Get along with people
• Service jobs require interacting with people

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Warning
• Green industry is not about plants; it’s about the
people
• You are an “expert”
• Your knowledge gives you power

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Customer Interaction
• Face to face
• Greet and approach the customer
• “Hello, is there something I can help you find?”
• Help if they need/want it
• Always listen and respond
• Develop a rapport

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Detective Mode
• Determining a customer’s needs can be tricky
• Ask questions about the situation/site
• Sun exposure, wind, water, soil type, other plants,
etc.
• Ask questions about their preferences
• Evergreen or deciduous, flowering, flower color,
size, shape, price

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Customer Interaction
Difficult Customers
• Maintain your cool, stay friendly
• Don’t make it worse by getting angry too
• When the situation is beyond your control, seek
assistance from a supervisor

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Customer Interaction
• Via Phone
• Ask if there is a standard manner to answer the
phone
• Greet the customer in a friendly manner
• Give them your name so they can call you
specifically in the future

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE

Work-Place Relationships
• Know the people you are working for
• Supervisor, manager, owner
• Follow the company mission or vision
• Work in a manner to better the company
• This behavior will be noticed and rewarded
• Employee-to-employee relationships
• Be considerate towards others
• Do not impose on others; being later to work,
abusing sick leave or breaks
• Cooperate with others
• Team work

IOWA STATE UNIVERSITY

DEPARTMENT OF HORTICULTURE
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D.
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Turf improvement programs
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9.

Turf grass cultivar performance
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Sustainability in the Landscape
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Sustainability and landscape design
A.
Five considerations:
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Visually pleasing
ii.
Cost Effective
iii.
Functional
iv.
Maintainable
v.
Environmentally sound
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The base plan
A.
The process:
i.
Interview
ii.
Site Survey
iii.
Site analysis
iv.
Plot plan
v.
Site plan
vi.
Structure and utility blueprints
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The landscape design sequence
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The sequence:
i.
Bubble diagrams
ii.
Concept plans
iii.
Draft designs
iv.
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(a) Principles of design
(b) Elements of design
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Implementation
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B.
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Sustainable Lawncare
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Lawncare calendar
B.
Environmental benefits of a healthy, sustainable lawn
C. Grass Plant growth and its relationship to a sustainable lawn
D.
Cool season grass selection
E.
Establishing a new lawn to achieve sustainability
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Renovating an existing lawn to achieve sustainability
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Fertilizer practices
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Sustainable Woody Plant Maintenance
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Sustainability and Landscape
Design
There are five considerations in designing a sustainable landscape. The landscape should
be:
Visually Pleasing
Cost Effective
Functional
Maintainable
Environmentally Sound
These considerations are not new nor have they been without considerable discussion.
Problems arise, however when some considerations are forgotten or unrecognized until
after the design process is complete and implementation has started.
Sustainability in the design process is also affected by the order of the main
considerations. Having a visually pleasing landscape is usually the most important
consideration and is addressed first in the design process. This is easy to understand
since it is the primary concern for most clients. A close second, or of equal importance to a
client, is cost.
Many times functionality, maintenance and the environment receive less attention or are
neglected altogether until a problem arises in the completed landscape.
With a sustainable approach to landscape design, the visually pleasing and cost
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effectiveness considerations should be the last ones evaluated.
This in no way diminishes the importance of a "good looking" or cost effective landscape,
but challenges the designer to create that beauty from a more sustainable approach.

A more sustainable order of considerations would be:
1. Functional
2. Maintainable
3. Environmentally Sound
4. Cost Effective
5. Visually Pleasing

It is important to note that none of these considerations are mutually exclusive in the
design process. The development of any design will require that each piece be revisited
several times in light of the others before the best solution is reached.
For more information on sustainable landscape design, please see The Base Plan.

Contact the SULIS team: sulis@umn.edu
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The Base Plan
Please be sure to read the Introduction and Sustainability and Landscape Design sections
of this information series. The previous information is needed to fully understand the
information in this section.
The Base Plan is developed from the information collected about the site. Base plan
information is the starting point in the development of a landscape design. Information is
obtained from many places and can involve communicating with many people. The
development of a base plan is necessary to design residential, commercial, and public
grounds areas.
Depending on the size and complexity of the landscape project, segments of the process
used to create a base plan may be combined or eliminated. Larger and more complex
projects will require a greater number of maps, plans, and other informational pieces. This
process normally includes:
1. Interview
2. Site survey
3. Site analysis
4. Plot plan
5. Site plan
6. Structure and utility blueprints
A final step incorporates this information into one drawing called a Base Plan.
For more on Sustainable Landscape Design, please see The Landscape Design
Sequence.
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The Landscape Design Sequence
Please be sure to read the Introduction as well as the Sustainability and Landscape
Design and Base Plan sections of this information series. Previous information is needed
to fully understand the information in this section.

Maintenance
There are four main steps in the landscape design sequence. Each step is prerequisite to
the next step. The landscape design sequence varies depending on the size and
complexity of the landscape project. The process may require numerous drafts for a large
project. A smaller landscape may only require a visualization exercise to complete one or
more of the steps. In any case, the landscape design sequence cannot begin until the
base plan has been completed.
The four steps in the landscape design sequence are:
1. Bubble Diagrams
2. Concept Plans
3. Draft Designs
4. The Completed Landscape Design
The completed landscape design, because of its importance and complexity, is treated
separately, in the Completed Landscape Design section.
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The Completed Landscape Design
Please be sure to read the Introduction as well as the Sustainability and Landscape
Design, and Base Plan and the Landscape Design Sequence sections of this information
series. Previous information is needed to fully understand the information in this section.

Maintenance
When the landscape design sequence has been completed through the draft design
stage, the designer is ready to begin development of a final or completed landscape
design. To complete a landscape design, specific hard-goods and plant materials must be
selected. These selections are made through the use of principles of design and elements
of design. This process is completed with the development of a plan view drawing which
represents the final or completed landscape design.
Principles of design is a process that defines and ties all individual components
together to create unity within a design. Example of principles of design would be:
simplicity, variety, balance, emphasis, sequence, and scale.
Elements of design are the criteria used in selecting and organizing plants and hardgoods into the landscape. Using these criteria the designer will be more likely to use a
wider variety of plants.
This process is completed with the development of a plan view drawing which
represents the final or completed landscape design.

http://www.extension.umn.edu/garden/landscaping/design/module4.htm[2/12/2018 3:48:19 PM]

Plant Selection: SULIS: Sustainable Urban Landscape Information Series : University of Minnesota Extension

Campuses:

Twin Cities

Crookston

Duluth

Morris

Rochester

Other Locations

Search Extension

AGRICULTURE

COMMUNITY

ENVIRONMENT

FAMILY

FOOD

GARDEN

YOUTH

Search

ABOUT

SULIS: Sustainable Urban Landscape Information
Series
Extension > Garden > SULIS > Plant Selection

SULIS home
Design
Plant selection

Selecting plants for an Upper
Midwest landscape

Implementation

Using the "Plant Elements of Design" database
Maintenance

Please read all instructions for creating an account before linking to the Plant
Elements of Design database.
http://www.extension.umn.edu/garden/landscaping/plant/[2/12/2018 3:54:46 PM]

Plant Selection: SULIS: Sustainable Urban Landscape Information Series : University of Minnesota Extension

Have you ever purchased a plant at a garden center thinking, "I know I can find a place for
this hosta" or "That hydrangea is a little big, but I'll just keep it pruned back"?
Gardeners love to try new plants, and the long, cold winters in Zones 3 and 4 encourage
Upper Midwestern enthusiasm to buy and try a variety of plants in our landscapes. Proper
plant selection is critical to long-lived, healthy and sustainable landscapes, and
understanding the planting site itself — its soil, light, moisture, exposure, and size — is
crucial to choosing plants that will thrive.
The Plant Elements of Design selection program will help you find plants that match the
conditions of your landscaping site.

Getting started: Create a user account
1. Go to the Plant Elements site
2. Click on CREATE AN ACCOUNT
3. Enter your email address
4. Create a password
5. Click LOGON
6. Respond to your account confirmation email sent from Plantselection Noreply@umn.edu

Questions? Contact sulis@umn.edu

Searching for plants
The plant "elements of design" are
the characteristics we look for when
selecting plants for a particular
landscape. The process of plant
selection begins with knowing
something about the site conditions
— the amount of light the planting
area receives, the type of soil, the
hardiness zone — as well as the
desired aesthetic characteristics of a
plant such as its form, texture, flower
color, and seasonal interest.
To begin using the database, start
with the broadest categories by
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selecting woody plant (trees,
shrubs, vines) or herbaceous plant (non-woody plants such as perennials, biennials, and
annuals).
Start your search by choosing from the plant and site characteristics described on this
page.
Most searches will bring back satisfying results by choosing plant type, soil type, light,
height and width.
The more categories entered the more specific the results. If you search for a plant that is
4 to 5 feet wide, you will get many matches. If you search for a plant that is 4 to 5 feet
wide, has spring seasonal interest, and is disease resistant, the number of matches will be
reduced.
Plant Type includes choices such as "Evergreen Tree" or "Deciduous Shrub" for woody
plants, and "Hardy Perennial" or "Fern" for herbaceous plants.
Plant Height, Plant Width: Height and width of woody plants are shown in feet.
Measurements indicate the expected mature size of the plant when informally pruned.
Height and width of herbaceous plants are shown in inches. The width indicated for
herbaceous perennials refers to the width of a well-established plant, usually 3 to 4 years
old. Widths may be used for spacing purposes during the design process.
Design use of plants defines the function of the plant in the landscape. The design uses
of plants are: key plants, accent plants, specimen plants, species/cultivar group and mass
plants.
Landscape use refers to the specific purpose of the plant in a landscape. Most plants are
appropriate for a variety of different kinds of landscape purposes — edible, natural,
pollinator-friendly, etc.
Light indicates the best light conditions for each plant. In general, "full sun" means at least
six hours of sunlight each day; "part sun" needs 3 to 6 hours of sun; "part shade" needs 3
to 6 hours of shade; "full shade" is at least six hours of shade each day; deep shade is
almost no sun.
Zone refers to the range of USDA hardiness zones in which a plant will survive or thrive.
All perennial plants in this database are hardy to USDA zone 4 without protection, unless
otherwise noted. Find your zone here: USDA Hardiness Map
Soil lists conditions optimal for plant performance or that a plant will tolerate. Most plants
can survive in a wide range of soil conditions with proper care and maintenance. "Prefer"
indicates a plant will perform best in a particular soil type. "Tolerates" indicates a plant will
grow, but its performance may be somewhat reduced.

Narrow your search by adding other criteria
"Advanced Search" options:
Texture refers to the visual fineness or coarseness of the foliage and branches.
Form describes the overall shape of the plant, such as upright or spreading.
Seasonal interest refers to the season, such as spring or fall, when the plant may provide
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exceptional color or form.
Flower color refers to color of
blossoms at peak time for the plant.
Some blooms fade or change color
as they age. If the blossoms on a
plant have more than one color or
plant varieties have different colors,
the plant will be listed under a search
for either color.
Growth indicates how fast a plant
grows relative to other plants of its
type. Slow, medium and fast growth
is indicated in this category.
Fall color is a favorite characteristic of the sugar
maple (Acer saccharum).

Insects & Wildlife lists insects and
animals that may attack a plant.
Wildlife can damage plants and
increase plant stress. Insects & Wildlife are noted only if the particular plant is highly
susceptible or resistant to specific insects or prone to wildlife damage.
Diseases refers to pathogens that may affect a plant if conditions are right. Diseases are
noted only if the particular plant is highly susceptible or resistant.
Seasonal interest specifics provide additional information about seasonal features such
as flowers or fall foliage color. Type in key words separated by a comma such as red, fall,
leaves.

Searching by plant name
Users may search for a plant based
on its name. For example, select
"woody" and then enter "maple" in
the common name section. Search
will produce a list of all plants with
"maple" as part of its common name.
Searching by cultivar or scientific
name will produce similar results.
Since common names differ greatly
and are often used indiscriminately,
it is useful to know the scientific
names when buying plants to be
sure you buy the correct ones.
Common plant names often have no
scientific basis and can vary greatly.

Astilbe chinensis "Visions" thrives in full to part sun
and tolerates dry soil conditions.

Search results
The results from your search will be listed below the search window. "View search results"
to see a list of plants that match your criteria. In the right column, select "View" to see
plant specifics and images. Select "Print" to print as a data sheet.
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Select "View Images" to browse the images of search results. Select a particular image to
see the plant specifics. Download image files by selecting the box beside the caption.
Images are downloaded as JPEGs. Multiple images are batched in ZIP files.
Users will not find every plant available in this database. Plants are included in this
database based on the following:
At minimum, the plants are hardy in Zone 4.
The plants are commercially available.
The plants in this database have been determined to be good choices for most
Minnesota landscapes meaning they are not included in the Minnesota DNR list of
invasive species or noxious weeds, and they are overall good performers in most
conditions.
Users who feel strongly that a plant should/should not be included can post their
comments on our Plant Selection blog or email sulis@umn.edu

Printing results
To print a plant data sheet: Select a plant in the box to the left of the plant name in the list;
select Print. The plant data sheet contains all plant information and pictures of the plant.
This is handy information to save as you develop your landscape.
To create a plant list or plant key: Select all the plants you want in a list. Select "Export
Selected Plants" at the bottom of the list. You can continue to search for and add more
plants. To export your list to a spreadsheet, select "Export List" at the top of the screen.
The spreadsheet is in CSV comma-delimited format. This will allow you to open the file in
any spreadsheet program (Excel, Lotus, etc.).
You can customize the spreadsheet as desired. Landscape designers can use the
spreadsheet to create a plant key for a landscape design, for budgeting and for record
keeping.

Follow the Plant Selection blog
About the program, credits and references
Links to additional plant selection information

The information given in this publication is for educational purposes only. Reference to commercial
products or trade names is made with the understanding that no discrimination is intended and no
endorsement by University of Minnesota Extension is implied.

Contact the SULIS team: sulis@umn.edu
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Implementation
Implementation is the development or creation of a landscape. It is a stage in the
sustainable landscape process that includes: preparation, planting, installation and
construction.
For more information on the processes that lead to landscape implementation, see
Completed Landscape Design in the "Design" section of SULIS.
Information in this section

Implementation projects are categorized in two
sections:
Plants, Soils, and Amendments
Amending Soils for Perennial Beds
Building Soil Berms
Collecting Wildflower and Prairie Seed

Planting Annual Seeds and
Transplants in the Landscape
Protecting Existing Trees During
Construction

Developing a Residential Prairie
Planting Under Existing Trees
Dividing Perennials
Pruning Perennials
Modifying Soil pH
Selecting Commercial Compost
Moving and Transplanting Trees with
a Tree Spade
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Water Plant Selection,
Implementation, and Maintenance

Planting Bare Root, Containerized and
Balled and Burlapped Trees and
Shrubs

Hard-Goods and Features
Asphalt Surface Repair
Building Boulder Walls

Designing and Installing Outdoor
Lighting

Building Overhead Structures,
Pergolas, and Arbors

Designing and Preparing a Perennial
Bed

Building Timber Landscape Steps

Installing Block Retaining Walls

Building Waterfalls for Residential
Properties

Installing Poly Landscape Edging

Building a Flexible Lined Pond

Paver and Brick Installation

Constructing a Raised Bed Using
Timbers

Rock Riprap

Constructing Flagstone Steps in the
Landscape

Timber Wall Construction

Deck and Outdoor Structure Footings

Zoning and Permits: What You Need
to Know as a Designer

Natural Stone Retaining Walls

Selecting Wood for Outdoor Structures

Links to Additional Implementation Information

Contact the SULIS team: sulis@umn.edu
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Sustainable Lawncare Information
Series
According to one estimate, 40 million acres of land is devoted to turfgrass in the United
States with nearly 75 percent in home lawns and more than 30 billion dollars spent on
annual lawn maintenance1. It is no wonder that the large amount of resources allocated to
lawn care and the impact that they have on the environment has called the sustainability
of lawns into question. This critical attention has challenged lawn managers and turfgrass
research programs across the country to develop and work toward more sustainable,
lower input turf/lawn ecosystems.
While SULIS defines sustainability in a general way, sustainability as it relates to lawns
can be defined as a lawn area that requires few material inputs while having a positive
impact on the environment. Creating and maintaining a more sustainable lawn begins with
proper selection of the best adapted grass species and varieties. Proper site preparation,
lawn installation, and appropriate follow-up care will help reduce the need for inputs of the
established lawn.
The Sustainable Lawn Care Information Series (SLC) consists of the following chapters.
Upper Midwest Home Lawn Care Calendar for Cool Season Grasses
The lawn care calendar is a guide for maintaining lawns in the upper midwest area. It
covers the general care needed to maintain an average home lawn typically found in this
geographic area. It is not intended to cover all aspects of lawn care, or to cover all
different growing conditions that may exist on a specific property.
Environmental Benefits of a Healthy, Sustainable Lawn
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As a groundcover, healthy lawns provide important environmental benefits to our
communities. Properly established and managed lawns, combined with good sustainable
landscape design, can help protect and preserve water quality.
Grass Plant Growth and its Relationship to a Sustainable Lawn
Understanding a few basic principles of grass plant biology is important. Planning
maintenance to take advantage of the natural growth cycles and habits of grass is the first
step in developing a more sustainable lawn care approach.
Turfgrass Selection for a Sustainable Lawn
Lawn sustainability begins with good landscape design. Selecting the best adapted
species and varieties for particular areas of the landscape is just as important as
choosing trees and shrubs best adapted to the different locations within a landscape.
Establishing a New Lawn to Achieve Sustainability
The best time to build in sustainability is when an area is first being prepared for a lawn.
Following tried and true methods for site preparation and grass establishment will help
insure a successful and sustainable lawn for many years to come.
Renovating an Existing Lawn to Achieve Sustainability
Introducing lower input grasses into an existing lawn will often be the first step in
establishing a more sustainable lawn cover. Also, using the elements of sustainable
landscape design to evaluate appropriate locations for lawn areas will help create a more
overall sustainable landscape.
Understanding and Using Lawn Fertilizers
A vast array of fertilizers are available for use on lawns. Choosing those best suited to
your site (such as near water bodies) or to the plant species and varieties in your lawn,
does not need to be intimidating. A healthy lawn, achieved with modest inputs of the
proper materials, can be very satisfying.
Mowing Practices
How a lawn is mowed largely determines the need and frequency of maintenance
required by that lawn. Sharp blades and proper height of cut will help keep grass growing
vigorously and maintain adequate shoot density to completely cover the soil surface.
Watering Practices
Efficient watering practices are important to all homeowners who want to conserve water,
maintain a sustainable, healthy turf and reduce maintenance costs. Understanding how
grass plants use water and their ability to tolerate dry conditions is the first step to putting
the right plant in the right place to perform the right function. This is a key concept in
establishing a more sustainable lawn.
Weed Management
Too often, the term "sustainable lawn" has been associated with lawns allowed to
become neighborhood weed patches with no resemblance to a "maintained" lawn. While
lawns maintained on very low inputs may have a few weedy plants in them, having welladapted grass species and varieties will help keep significant weed infestation to a
minimum.
Home Lawn Disease and Insect Pests
Properly maintained and healthy turfgrass will tolerate the presence of low levels of pest
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populations without suffering permanent damage. Healthy turfgrass usually recovers
more quickly from insect and disease infestations. However, there may be times, even in
healthy lawns, where some pest control is needed to prevent significant damage.
Glossary of Lawn Care Terms
Appendix

Contact the SULIS team: sulis@umn.edu

AGRICULTURE

COMMUNITY

ENVIRONMENT
Offices

FAMILY

FOOD

Staff Directory

GARDEN

Extension Staff Intranet

Maps & Directions

Site Map

Parking & Transportation

Contact U of M

http://www.extension.umn.edu/garden/landscaping/maint/maint.htm[2/12/2018 3:59:09 PM]

ABOUT

Twin Cities Campus:

© 50088 Regents of the University of Minnesota. All rights reserved.
The University of Minnesota is an equal opportunity educator and employer.

YOUTH

Privacy

Directories

SULIS: Sustainable Urban Landscape Information Series : University of Minnesota Extension

Campuses:

Twin Cities

Crookston

Duluth

Morris

Rochester

Other Locations

Search Extension

AGRICULTURE

COMMUNITY

ENVIRONMENT

FAMILY

FOOD

GARDEN

YOUTH

Search

ABOUT

SULIS: Sustainable Urban Landscape Information
Series
Home > Maintenance > Sustainable Herbaceous Plant Maintenance

SULIS home
Design
Plant selection
Implementation
Maintenance

Sustainable Herbaceous Plant
Maintenance
Herbaceous plants include some of the best-loved plants in our home gardens and
landscapes. Combined with woody trees and shrubs or planted alone in masses of
color, herbaceous plants add interest and beauty to homes, commercial buildings,
parks, college campuses and many other areas.
The principles of sustainable landscaping provide the groundwork for proper
maintenance of herbaceous plants. Understanding a plant's requirements for
healthy growth - soil type, water, light, and nutrients - as well as its resiliency to cold
and heat is the first step in creating landscapes and gardens that are functional and
maintainable. Techniques that employ cultural improvements such as mulching,
weed control and encouraging beneficial insect populations will help create a
landscape that is environmentally sound and make maintaining herbaceous plants
easier and plants healthier. This results in a cost-effective and ultimately
aesthetically pleasing landscape.
The following section of SULIS provides basic information about types of
herbaceous plants and their methods of maintenance. Each section includes links to
other University of Minnesota online publications and websites as well as many
external websites.
     Annuals

By definition, annuals are plants that complete their
lifecycle in a year. They add masses of color to a
landscape in the form of blossoms and sometimes
foliage as in the case of Coleus (Solenostemon
scutellarioides). Annuals can be planted in containers,
hanging baskets, on trellises or directly in a garden
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bed, and many, such as pot marigold (Calendula),
bachelor's buttons (Centaurea cyanus), and poppies
(Papaver species), will self-sow for more plants next
year. Great for borders, containers or mixed in with
leafy perennials such as hostas (Hosta species) or
lamb's ears (Stachys byzantina), annuals are easy to
grow and maintain, and they bring color and texture to
a landscape throughout the season.
     Biennials
Biennials require a little more patience than annuals or
perennials, but the results are worth the wait. Biennials
usually require two growing seasons in order to
complete their lifecycle. Be aware that biennials
produce foliage and roots the first year, but do not
bloom or produce fruit until the second year - a point to
be emphasized when planning a landscape. After the
second year, some biennials will die while others will
self-sow, creating new plants for the following season.
Some popular biennials are foxglove (Digitalis),
hollyhocks (Alcea), sweet William (Dianthus barbatus),
and Canterbury bells (Campanula medium).
     Cultivated Perennials Perennials are usually long-lived plants that have the
distinct honor of being the backbone of any garden.
Many are relatively hardy and require only minimal care
such as minor pruning and watering throughout the
growing season. Some perennials may be considered
tender perennials that require protection during our
Midwestern winters to avoid winter kill. Or they may be
hardy perennials that survive the cold winter
temperatures with little or no protection and re-emerge
year after year. Perennials can be easily propagated by
division, allowing gardeners the opportunity to change
their garden design every few years with little
investment beyond time and effort.
     Ferns
The fern is the oldest of plant forms, dating back 300
million years to the Carboniferous Period. They belong
to the plant group called the Pteridophytes along with
their allies - whisk ferns, horsetails, spikemosses,
clubmosses, and quillworts. The ferns and allies are
unique in that they reproduce vegetatively and by
spores. The ripe spores are often evident in capsulelike sporangium located on the fern's leaves - the
fronds - and are disseminated by water, wind, animals,
and humans. Ferns can be challenging to grow from
spores, but can be grown in the proper environment
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and add a lush, tropical quality to a landscape.
Under a dense tree, on an eroding hillside, along a
foundation - there are some places that upright,
traditional plants will just not grow. Ground covers can
be used in these areas to add interest, beautify, and to
preserve and protect the valuable soil. Many ground
covers are fast-growing and feature dense foliage
anywhere from two to 12 inches high. Ground covers
like bugleweed (Ajuga) are available in many varieties,
having been bred for foliage colors and textures to suit
almost any landscape design. Most ground covers are
easy to grow, and, once established, require little
maintenance to sustain their beauty.
     Herbs
Herbs may be annuals, such as basil (Ocimum) and dill
(Anethum); biennials such as parsley (Petroselinum); or
perennial such as mint (Mentha) and chives (Allium).
Whatever the lifecycle of the herb, it has no doubt
played an important part in history as a flavoring, a
medicine, a preservative, a fragrance, etc. The use of
herbs are noted throughout ancient history as having
potent powers to enhance, cure, inspire or prevent a
variety of physical or mental health conditions. They
vary dramatically in size, shape, flowers and textures,
and are easy to grow. Annual herbs make excellent
container gardens, and perennial herbs will reward
gardeners with their longevity and growth year after
year.
     Landscape Grasses The popularity of landscape grasses has exploded in
recent years with the availability of new varieties, the
interest in native prairie plants and the increased
awareness of sustainable landscaping. Karl Foerster
feather reed grass (Calamagrostis acutiflora 'Karl
Foerster'), was voted plant of the year in 2001. Most of
these grasses are adaptable to a variety of soils including poor soils - and conditions, and many actually
improve soils by adding organic matter in the form of
decomposing roots as new roots form on the perennial
types. Their graceful forms, interesting seed heads,
winter interest, and wide variety of sizes and colors
have made grasses a favorite for large landscapes and
small gardens alike.
     Bulbs, Rhizomes,
There is nothing more satisfying to a gardener than
        Corms & Tubers
seeing the first snowdrops (Galanthus nivalis) or crocus
(Crocus vernus) peeking through the melting snow of
the garden. This section of SULIS includes "bulb-like"
plants that may actually be technically classified as
rhizomes, corms, tubers or true bulbs. Some bulbs are
tender bulbs and must be planted each spring, bloom in
     Ground Covers
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     Vines

     Wildflowers

the summer, and then are dug each fall and stored
indoors. Hardy bulbs are planted each fall, bloom in the
spring, and can withstand the cold winter temperatures
in the soil.
Many vines grown in the Midwest are woody plants
such as grapes (Vitis) or trumpet honeysuckle
(Lonicera sempervirens). However, a number of
herbaceous vines such as cardinal climber (Ipomoea x
multifida), scarlet runner bean (Phaseolus coccineus)
and Black-eyed Susan vine (Thunbergia alata) can also
be attractive additions to the landscape by adding a
climbing, vertical dimension. Easy to grow and low
maintenance, these plants can also be grown to attract
wildlife, for their flowers and fruit, and for their beautiful
foliage.
Wildflowers are typically divided into two groups:
woodland wildflowers and prairie wildflowers. While
their habitats and growth requirements are different,
these two groups enable gardeners and landscapers to
add a piece of history to a garden. They represent
many of the plants that have survived and thrived in our
area long before humans were here to select and
cultivate them. Some even have herbal characteristics.
The expansive list of wildflowers suitable to our
conditions makes this kind of landscape an exciting
exploration into the history of our flora.

Propagation
Staking, Supporting and Training Plants
Pruning
Mulching & Watering
Nutrition, Fertilizers, and Compost
Weed Management
Diseases and Insects
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Sustainable Woody Plant
Maintenance
Woody landscape plants provide structure and a
sense of permanence in our landscapes. Unlike
herbaceous landscape plants, most woody
plants do not die back to the ground over winter,
but will leaf out from above ground, woody
stems. Woody plants are available from groundhugging groundcover type plants to 100-foot
towering trees.
Woody plants serve a wide variety of important purposes in our landscapes. They
can provide a canopy or "ceiling" for our outdoor rooms, provide shelter from winter
winds or shade from hot summer sun, create a backdrop for ornamental herbaceous
plants, screen undesirable views, visually anchor or balance buildings in the
landscape, and help us conserve energy in our homes. They can also provide food
and shelter for wildlife, provide edible food for us, create spectacular seasonal
interest with flowers, fruit, bark and twigs, and fill the air with fragrance.
Because woody trees and shrubs can get considerably large, it is important that
careful consideration be given to the plant's location at planting time. Unlike
herbaceous plants, it is often difficult, or even impossible, to transplant a mature
woody plant. Species should be chosen for a site based on soil and moisture
preferences, available sunlight, and available space. Plants given proper site
conditions will be healthier and require less maintenance. Cultural practices such as
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mulching to control weeds and conserve moisture will reduce maintenance and help
plants do their best.
The following section of SULIS provides basic information about types of woody
plants and their maintenance needs.
     Deciduous Trees

     Deciduous Shrubs

Deciduous trees include everything from 6-foot tall
ornamental trees to towering 100-foot tall specimens.
They also contribute a vast range of shapes, forms,
colors and textures to our landscapes. While
deciduous trees lose their leaves in winter, they still
provide us with structure and interest all year long.
There is some overlap between small trees and tall
shrubs, as many larger shrubs can be pruned into
"tree form," meaning there is a visible "trunk" with
foliage at the top 2/3 or less of the plant. Trees can
have a single trunk or be in clump form (multistemmed).
Deciduous shrubs can be ground-hugging
groundcovers or thick, large, screening plants. They
are the backbone of our foundation and border
plantings, often mixed with trees and herbaceous
plants. They provide us with a wide range of seasonal
interest, even in winter when they have lost their
leaves. Wildlife often depends on deciduous shrubs for
shelter and food

     Evergreen Trees and
Evergreen trees and shrubs maintain their foliage all
Shrubs
year long, providing some structure and color in our
winter landscapes. They can be short, spreading
groundcovers or tall, majestic trees. The foliage is
often needle-like or scale-like, though there are a few
broad-leaf evergreens which are usually treated more
like deciduous shrubs. Evergreens are used in
foundation and border plantings, as well as for
windbreaks and screens
     Woody Vines

Unlike herbaceous vines, woody vines usually grow
each year from above-ground stems and do not die
back to the ground during winter. Some woody vines
will die back to the ground in colder climates, but not in
warmer areas. While many need a trellis, arbor or
other structure on which to grow, others are able to
attach themselves directly to buildings, trees or other
substrates. Woody vines can fill in where vertical
height is needed, such as along a building, where
there is not enough space to accommodate the width
of a shrub.
     Woody Groundcovers Some woody plants can spread through rhizomes or
layering (rooting where branches touch the ground)
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and quickly fill in an area, providing valuable, yet
attractive, erosion control. Other woody plants can be
planted in masses to give a groundcover effect. Once
established, groundcovers can be a low maintenance
solution for areas not appropriate for other plants, and
can be repeated to visually provide unity to a
landscape.
References
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Moving and Transplanting Trees
with a Tree Spade
Ian McKiel, Erin McManus and Mary McDonald
Tree spading is a common method for moving and transplanting large trees from one site
to another. The following are some reasons for transplanting large trees vs. younger,
smaller trees are:
To prevent the loss of a tree due to building, roadway expansion or other
construction;
To create space for a new building addition;
A particular mature tree has outgrown its present location;
To alter the design of a landscape;
To move a tree to a site better suited to its needs;
To create a mature landscape quickly.
Initially, transplanting a tree with a tree spade may be more costly than purchasing
container stock or B&B trees. However, the tree spade may be the best option if a tree will
otherwise be lost or if the value of the tree outweighs the moving costs. Spading is also
saves labor, planting time and years of maintenance of the juvenile tree. Spading also
eliminates the possible risk of mower damage that commonly occurs on younger, smaller
trees.
Tree spades are used in various ways throughout the green industry. Commercial
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nurseries use tree spades to lift large, field-grown trees out of the soil, and wrap the root
ball in burlap and twine (termed "ball and burlap" or B&B) for retail sale or compact
storage. Landscape companies and arborists use spades to plant large trees that are
nursery-grown or have been moved from elsewhere in the landscape. Landscape
professionals use a tree spade to create an "instant landscape" by digging and
transplanting large trees from one location to another.
Homeowners can also use spades to locate trees on residential sites. Trailer-mounted
spades that can hold a soil ball up to 44 inches in diameter are available at some rental
centers. However, due to safety issues, and the complexity of the equipment and
processes involved, it is strongly recommended that individuals hire an experienced
contractor specializing in tree spading to transplant trees.
Always contact the proper company or municipality for the
location of underground utilities prior to digging. It is also
important that you locate private lines such as irrigation
systems, wiring for landscape lighting, water lines that serve water fountains and
ponds, etc. In Minnesota, call GOPHER ONE at 651-454-0002 or contact a qualified
professional contractor regarding the utility location prior to breaking ground.
Supplies and Specifications:
Tree spades are available in a variety
of types and sizes. Some spades have
the capacity to move a tree with a
maximum trunk diameter of eight to 10
inches, or a soil ball up to 90 inches in
diameter. The size of the spade is
critical. It must be large enough to
accommodate a root ball that will
sufficiently sustain the tree after
planting. If a spade is too small, the root
system will be too small to allow for long term establishment and the tree will die. When
determining the spade size needed to move a tree, deciduous trees are measured by
trunk diameter and evergreens are measured by tree height. A tree spade can be used to
move one tree at a time or a pod trailer may be used to move as many as three trees at
one time.
Tree spade size Deciduous tree - trunk diameter
Evergreen tree - height
44 inches
2 to 3 inches
5 to 7 feet
66 inches
3 to 5 inches
7 to 10 feet
92 inches
6 to 8 inches
12 to 15 feet
Trunk diameters are measured using a caliper, six inches above the ground for tree four inches in
diameter or smaller and 12 inches above the ground for trees with a large diameter.
Fig. 1 Tree spades according to tree sizes
(Source: http://pubstorage.sdstate.edu/AgBio_Publications/articles/EXEX6021.pdf)
Many trees can be moved any time of the year using a tree spade, providing the ground is
not frozen. Certain species such as firs, maples, and spruce are best transplanted during
the cooler months of spring and early fall. Plants moved in the summer and fall should be
dug with an oversized root ball with special attention paid to the species of the tree, its
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condition and how it is transported. Reducing water loss as much as possible is important
during transportation. Trees should not be moved on hot, windy days. The foliage may
also be sprayed with an anti-transpirant prior to transplanting to reduce water loss.
As a general rule, deciduous trees transplant well if moved early in the spring before they
leaf out, or in the fall after the leaves have begun to turn color. Evergreen trees should not
be moved during the flush of new growth in the spring or late in the fall when it is too late
for the roots to become established before winter. There are exceptions. For example,
birch trees should not be moved until buds break in the spring, and trees with tap roots are
difficult to move successfully regardless of the season. Some trees, such as Mountain
Ash, do not transplant well when they are large plants. In this case, it is best to purchase a
new, juvenile plant from a reputable grower.
There are differences between moving nursery-raised trees and trees grown in the wild or
as windbreaks. Trees grown in nurseries are easier to move because they have been
subject to maintenance practices such as root pruning. Root pruning promotes the growth
and development of the most viable roots, resulting in maximum health and minimal
stress. Trees grown in the wild are often difficult to transplant because they have grown in
an understory environment that protected them from the wind. The results are large,
shallow root systems and weakened trunks. Trees grown as windbreaks may be
transplanted more easily if they were originally transplanted as container or B&B plants
early in life. However, these trees do not make good transplants as they often suffer from
poor structure due to tight plant spacing and environmental stress as well as insect and
disease issues.
Understanding the root system - taproot or fibrous - will help determine the transplant
capabilities of the tree, the spade size required and the success of the transplant. As a
general rule, trees with tap roots will not transplant well. Most root systems develop within
the upper three feet of soil with a majority of the absorbing roots in the top 6 inches. After
transplanting, critical root regeneration occurs from behind the cut ends of the roots which
are located close to the edge of the plug.
Soil type plays an important role in transplant success. The soil structure - clay, sand,
loam, etc. - influences the tree's root extension and penetration. Roots typically extend
past the crown of the tree. Clay soil will contribute to a smaller rootball while trees grown
in sandy soil will have an extensive root system. Other soil factors include the level of soil
compaction and moisture. Nursery-grown trees are subject to root pruning to promote
fibrous root growth and thus have root systems that are denser, but typically not as
extensive, as field-grown trees. Many native trees that have grown in the wild should not
be transplanted to open, exposed locations. They may be structurally weak and have a
shallow, spreading root system that extends well beyond the crown of the tree due to the
fact they usually grow in a shaded, protected environment.
Design:
Proper placement of trees is important to the design and sustainability of the landscape. It
is important to select a location where the tree will not grow to interfere with structures,
power lines, snow removal, roof lines, windows and other existing plants. The species of
tree selected for a site will depend on space requirements, existing plants and structures,
seasonal interest desired and the function the tree will serve in the landscape. Some
common functions of trees in the landscape are:
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Trees may be used to soften the architectural lines of a building and transition the eye
from the roofline to the soil;
Trees may be used in a design to create shade and reduce summer cooling costs;
Trees may protect a building from winter winds and thus reduce heating costs;
Trees may act as a backdrop to a landscape;
Trees may provide screening or a ceiling over an outdoor space.
Site considerations:
Individuals involved should have a general understanding of the tree spading process,
and be familiar with the sites where the tree spade will be operated;
There should be adequate access for the tree spade to the original site and the new
site. Because the spade is in a fixed position, it is desirable to plan the move with
access to the preferred side of the tree. Maintaining the same exposure is beneficial
to tree establishment.
Locate existing power lines, underground septic systems, grade changes and note
any restrictions they present;
There should be adequate space for the tree spade to operate safely. A 44-inch tree
spade requires approximately six feet around the tree that is unobstructed. A 90-inch
spade requires eight feet.
Current soil conditions should be relatively dry. If the soil is too wet, the heavy
machinery will damage the soil structure. Turf should be protected with 10-12 inches
of wood mulch or ¾" plywood.
For more information about using trees in a landscape:
Fitting Trees and Shrubs into the Landscape
When transplanting a large tree, it is important to duplicate the original conditions as
closely as possible, therefore reducing stress on the tree. Soil type, planting depth,
staking, watering and mulching are critical factors to the success of the transplant.
Soil type: If possible, the soil type of
the new location should match the soil
type, drainage and pH of the original
site as closely as possible. For large
projects with many trees to be moved
and transplanted, a soil analysis is
recommended to compare soil
structure, porosity, and amendments
required. Knowledge of theses factors
may favor one source of trees over
another. Using a tree spade may also cause glazing, the compaction of the soil in the
newly-dug hole, which will affect the lateral movement of soil moisture and root
penetration. This can be resolved by roughing up the sides of the hole and the plug using
a shovel, rake or fork.
Planting depth: The root ball of the tree should be watered thoroughly prior to digging to
keep the ball intact and reduce as much soil loss as possible during transport. To allow the
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tree to become adequately hydrated, the tree should be watered 1-2 days prior to moving
the tree. When positioning the tree in the new hole, it should be placed 2-3" higher than
the original grade to allow for settling. If a tree is planted to shallow, the roots may be
damaged by temperature fluctuations and lack of soil moisture. Planting a tree too deeply
will result in girdling problems later. For more information:
Planting and Transplanting Trees and Shrubs
Staking: An important function of the plant's root system is to anchor the plant, reducing
the chance for a blow-over or uprooting by excess water or erosion. However, the roots of
newly transplanted trees will not establish themselves securely in the ground for several
weeks after planting. Thus they may require extra support through staking. It is important
to remove the staking as soon as the tree is well-rooted as trunk strength can be
weakened by long term staking.

Watering: Because newly planted trees do not have an extensive root system, it is
important to deeply water transplants on a regular basis and especially throughout dry
periods to reduce water stress. Prolonged water stress will cause a tree to become
susceptible to insect damage and diseases, and cause limbing that greatly affects the tree
aesthetics and value in the landscape. Likewise, overwatering or poorly drained soil may
create an anaerobic environment (without air) around the root zone that is favorable to rotcausing fungi and bacteria, or may cause roots to suffocate.
It is important when watering newly transplanted trees that the original soil ball and
surrounding soil is saturated to a depth of 12". Apply water slowly to entire area, allowing
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adequate penetration. Another option is to create a dike with soil around the outside edge
of the soil ball. This dike will retain water applied in high volume, and allow it to slowly
saturate the soil without erosion. This method works well when trees are watered using a
watering truck or tank trailer. Watering is normally required weekly for the first month and
twice a month for the rest of the first growing season. Watering should continue as needed
for 2-3 seasons after transplanting. It is critical that evergreens be watered regularly and
thoroughly until the soil freezes in order to prevent winter browning and needle desiccation
due to dehydration by winter winds and sun exposure.
For more details about protecting trees and shrubs from winter damage:
Protecting Trees and Shrubs Against Winter Damage
Mulch: Newly planted trees as well as new shrubs and established woody plants benefit
significantly from mulching. Some of these benefits include:
More uniform soil temperature
Reduced soil erosion
Reduced weed competition
Improved moisture retention
Reduced damage to tree trunks and roots from mowers, weed whips, etc.
Provides an attractive finish to shaded areas underneath trees where grass grows.
After transplanting a tree, apply a 4-6" layer of elongated wood mulch, shredded bark or
other organic mulch around the base of the tree, pulling it away from the trunk to reduce
damage from trapped moisture. The mulched area should ideally reach out 10-12" past
the original root ball. Trees with dikes around the edge of the mulch ring are ideal for
retaining mulch through the first growing season. The dikes can be removed after the first
season, creating a clean transition between mulch and turf.
Too much of a good thing: Avoid
mulching right up to the tree trunk
as this will trap moisture and lead to
insect and disease issues.

Proper application of mulch.

http://www.extension.umn.edu/garden/landscaping/implement/treespade.htm[2/12/2018 4:31:48 PM]

SULIS: Sustainable Urban Landscape Information Series : University of Minnesota Extension

Transplanting using a tree spade:
The site for the transplanted tree is prepared by
tilling the soil and raking it smooth. Planting trees in
established turf is also a common practice. All turf
within the drip line of the tree should be removed
and replaced with mulch. This will prevent
competition as well as mower damage.

First, the hole must be dug to receive the new tree.
The tree spade must be the proper size for the tree
that will be dug and transplanted. This way, the
hole will accommodate the a root ball substantial
enough to support the tree. The same spade is
used to dig the hole and dig the tree.

The operator controls the spade from the truck.

Hydraulic supports provide a stable foundation and
prevents the spade from tipping over.
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The spade blades are inserted into the soil �

� and the blades are closed to contain the soil ball.
The ball is positioned correctly for transport using
the spade hydraulics loaded onto a truck and
hauled away.

The tree spade is now used to dig the tree.

Before backing up, the frame and rear blades are
opened to encircle the
tree �

� and the blades are positioned around the tree to
insure the root ball is an equal distance on all sides
of the trunk.

The frame and rear blades are driven down
hydraulically into the soil. Each of the blades is
moved several inches at one time until they are all
as deep as possible. The blades are closed, and
the tree is removed, root ball intact.
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The operator does some root
pruning �

� and adjusts the tree spade for safe transport.
Depending on the species of the tree, the time of
year, and the travel distance, the tree canopy may
be covered with a tarp. For highway transport, a
special "diaper" is used to cover the spades to
prevent soil loss.

The operator positions the spade over the new
hole. Adjustments can be made at this time if the
tree has not been growing straight. If possible, the
tree should be oriented in the same direction as its
original location.

The tree is lowered into the ground �

� and the blades removed. When positioning the
tree in the new hole, it should be placed 2-3" higher
than the original grade to allow for settling. If a tree
is planted to shallow, the roots may be damaged by
temperature fluctuations and lack of soil moisture.
Planting a tree too deeply will result in girdling
problems later.

Once the transplanting operation is complete, the
tree should be staked to provide support until the
roots become established.

http://www.extension.umn.edu/garden/landscaping/implement/treespade.htm[2/12/2018 4:31:48 PM]

SULIS: Sustainable Urban Landscape Information Series : University of Minnesota Extension

The arborist wraps rubber hose around #9 or #12
wire to support the tree to cushion the tree limbs
and prevent girdling.

The wires are attached to metal stakes or fence
posts which are set in the ground in a triangle to
support the tree evenly.

A wooden dowel or screwdriver is inserted between
the two wires and twisted to tighten the wire,
ensuring the tree is planted and supported evenly.
The root ball should be flooded with water during
this process. Any final adjustment can be made to
straighten the tree by tightening one side more than
others. This staking method also allows the wires to
be loosened and eventually removed as the root
system becomes established.
After the tree is staked, continue to water the root
ball slowly and thoroughly, allowing for the water to
penetrate the soil ball and surround soil. If large air
spaces are apparent between the soil ball and the
surrounding soil, additional soil can be added
during the initial watering. This will insure good soil
contact with the newly developing roots.
Newly planted trees should
be watered regularly and the
root ball should be saturated
to a depth of 12". The staking
should be removed as soon
as the tree is well-rooted. All
new trees should also be
mulched for moisture
retention, to prevent damage
from mowers, and to reduce
weed competition.
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Objectives
Place plants in the proper location on a site
considering the light exposure, water
requirements, drainage situation, and
microclimates of the site.
2. Apply the knowledge of hardiness zone and
heat tolerance zone to properly select plants
for a landscape.
3. Understand how plants can be used to
enhance the landscape.
4. Know how to identify high quality plant material
in a nursery or garden center
1.

Why have plants?
• Increased property value
- 7.5o/o of property value

• Increased "curb appear
• Provide nurturing opportunity

How to Use Different Types of
Plants

• Biennials
- Used where re-seeding is not a concern

How to Use Different Types of
Plants
• Perennials
- Provide bulk of landscape
plantings
- Borders, beds, berms, etc.

• Bulbs
- Some perennial, others more like annuals
- Provide early color, signs of spring

How to Use Different Types of
Plants
• Shrubs and Trees
- Woody perennials
- Provide structure to the
landscape
- Define space

Plant Selection Criteria
1. Environmental suitability
2. Functional intention
3. Aesthetic value

1. Environmental Suitability
• Sun Exposure
- Full, part sun/part
shade, full shade
- Consider shadows from
buildings, trees

• Wind Exposure
- Harsh winter winds can
- limit selection of broad
- leaved evergreens

1. Environmental
• Soil Conditions
- Compaction
- Quality of fill

1. Environmental
• Cold Hardiness
- Average minimum
winter temperature
- Listed on plant tags
- 1990 map used
- Global warming has
changed zone
locations
I . / ,:

1. Environmental
• Heat Tolerance
-Average number of days with temperature
above 86 degrees
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Reference websites
Section 1 (Plant Structure and Function):
http://cmg.colostate.edu/Gardennotes/141.pdf
http://extensionpublications.unl.edu/assets/pdf/ec1257.pdf
http://extensionpublications.unl.edu/assets/pdf/ec1258.pdf
http://extensionpublications.unl.edu/assets/pdf/ec1259.pdf
Section 2 (Soil):
http://extension.illinois.edu/soil/concepts/concepts.pdf
https://oregonstate.edu/dept/nursery-weeds/feature_articles/physical_properties/physical_properties.html
Section 3 (Nursery Production):
http://pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/430/430-050/430-050_pdf.pdf
https://content.ces.ncsu.edu/field-production-of-nursery-stock-field-preparation-planting-and-planting-density
Section 4 (Plant Installation):
http://edis.ifas.ufl.edu/pdffiles/EP/EP31400.pdf
http://extension.illinois.edu/perennials/bedprep.cfm
http://extension.illinois.edu/perennials/planting.cfm
http://extension.illinois.edu/perennials/care.cfm
http://extension.illinois.edu/perennials/dividing.cfm
http://hort.ifas.ufl.edu/woody
Look at all listings under Trees, includes Urban Design, Site Evaluation, Selection, Nursery production,
Planting, Pruning, Health concerns, Species, Roots, Structure, Biology, and Storms.
Section 6 (Pruning):
www.urbanext.uiuc.edu/perennials/fall.html
https://aggie-horticulture.tamu.edu/earthkind/landscape/proper-pruning-techniques/
http://extension.illinois.edu/perennials/fall.cfm

Section 7 (Fertilizing):
http://www.ohioline.osu.edu/hyg-fact/1000/1002.html
Section 8 (Plant Health Care):
https://s3.amazonaws.com/assets.cce.cornell.edu/attachments/5519/Plant_Health_Care_A_Basis_for_IPM.
pdf?1420491007
http://www.treesaregood.org/treeowner/planthealthcare
Section 9 (Professionalism):
Information provided by Iowa State University, Dept. of Horticulture
Section 10 (Turf):
www.turf.uiuc.edu
Click on Extension on left side, Extension Turf grass Publication includes Cultivation, Fertilization, Integrated
Pest Management, Irrigation, Mowing, Renovation, Kentucky Bluegrass Turfs in Illinois, Turf grass Cultivar
Performance, and Horticulture Facts.
Section 11 (Environmental Concerns):
http://www.sustainablesites.org/
Section 12 (Plant Placement):
http://www.extension.umn.edu/garden/landscaping/ - University of Minnesota
Residential Landscape Architecture Authors: Norman K. Booth and James E. Hiss
Copyright 2002, New Jersey: Pages 211-228, copies included.
Pest and Disease Information:
https://ipm.illinois.edu/
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ICNPro Exam Pest and Disease
Perennial Sample List

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Anthracnose
Aphids
Bacterial leaf spot
Black vine weevil
Botrytis blight
Chrysanthemum stunt
Chrysanthemum ray blight
Cyclamen mite damage
Downy mildew
Foliar nematodes
Fungal leaf spots
Fungus gnat
Fusarium rot
Fusarium stem rot
Leaf spot
Leafminer damage
Mealybug
Peony leaf and stem blotch
Phythium
Phytophthora root rot
Powdery mildew
Powdery mildew
Rhizoctonia root rot
Root aphids
Rust
Sclerotium blight
Septoria leaf spot
Shore fly
Thrip
Two Spotted Spider Mite
Virus
White fly nymphs
Whitefly adults

ICN Pro Exam Pest and Disease
Woody Sample List

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Anthracnose
Aphids
Apple Scab (or Crabapple scab)
Armillaria root rot
Bagworn
Black Spot (rose)
Cedar-Quince rust (on hawthorn stems)
Cold injury to oak leaves
Cottony Maple Scale, Euonymus Scale
Crown Gall
Cytospora canker (spruce)
Dutch elm disease
Eastern Tent Caterpillar
Elm Bark Beetle Emergency Hole, Elm Bark Beetle Galleries
European Pine Sawfly
Frost damage to spruce
Gypsy Moth
Hackberry nipple gall
Hawthorn leaf blight
Japanese Beetle
Juniper rust
Leafroller
Lightning damage
Maple bladder gall or silver maple
Oak Wilt
Ozone injury to white pine
Pine needle scale
Pine Wilt
Powdery Mildew
Quince rust
Sooty Mold
Slug
Taphrina - Peach Leaf Curl
Verticillium wilt
Willow black canker

Part III
Plant Identification
Section
Perennial Certification
Ferns, Ground Covers
and Vines, Ornamental
Grasses, Perennials

FERNS
NAME: Adiantum pedatum - Maidenhair Fern
HEIGHT X WIDTH: 18” to 2’ x 1’ to 18”
EXPOSURE: Shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The stems of this plant are wire-like and bear fronds that are delicate in
texture. This plant will slowly spread over a period of time. Like the majority of ferns it requires moist soil.
NAME: Athyrium filix-femina - Lady Fern
HEIGHT X WIDTH: 2’ x 2’
EXPOSURE: Medium shade to shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This fern will tolerate relatively dry soil. The fronds have a lacy appearnace.
It will sow itself when planted in moist peaty soil.
NAME: Athyrium niponicum var. pictum - Japanese Painted Fern
HEIGHT X WIDTH: 1’ to 18” x 18”
EXPOSURE: Medium shade to shade
HARDINESS: Zones 2 to 9
MAIN CHARACTERISTIC(S): Very unique due to the maroon cast this fern has, commonly used in trade
and garden centers.
NAME: Dennstaedtia punctilobata - Hayscented Fern
HEIGHT X WIDTH: 2’ x 1’
EXPOSURE: Medium shade to shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The fronds are bright green in color. It is aggressive as it spreads
underground. It can be useful in a wild garden.
NAME: Dryopteris marginalis - Leatherwood Fern
HEIGHT X WIDTH: 18” to 2’ x 18” to 2’
EXPOSURE: Shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This is an evergreen fern.
NAME: Dryopteris carthusiana - Toothed Wood Fern
HEIGHT X WIDTH: 2’ to 30” x 2’ to 30”
EXPOSURE: Medium shade to shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): An erect fern with arching fronds used for accent or massing.
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NAME: Matteuccia struthiopteris - Ostrich Fern
HEIGHT X WIDTH: 3’ to 5’ x 4’ to 6’
EXPOSURE: Shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Intolerant of dry conditions, this fern may be used in boggy types of soils.
The fronds persist into the winter and have a very erect habit, adding interest to the winter landscape.
NAME: Osmunda cinnamomea - Cinnamon Fern
HEIGHT X WIDTH: 3’ to 4’ x 2’
EXPOSURE: Medium shade to shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The fronds are tomentose and have a rusty color when young. Adaptible to
wet sites. It requires acidic soils.
NAME: Osmunda claytoniana - Interuppted Fern
HEIGHT X WIDTH: 2’ to 4’ x 2’ to 4’
EXPOSURE: Shade
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): This plant dervies its name from the clusters of brown pinnae that are in the
middle of the frond, thus the green portion of the frond is interrupted. It requires acidic soils.
NAME: Osmunda regalis - Royal Fern
HEIGHT X WIDTH: 4’ to 6’ x 3’ to 5’
EXPOSURE: Shade
HARDINESS: Zones 2 to 9
MAIN CHARACTERISTIC(S): This plant thrives in moist to wet, peaty, bog type soils. Best usage is along
pond or stream beds. This is one of the larger ferns described here.
NAME: Polystichum acrostichoides - Christmas Fern, Sword Fern
HEIGHT X WIDTH: 2’ to 3’ x 2 to 3’
EXPOSURE: Medium shade to shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): This fern is evergreen which gives this fern its first common name. The
frond tips narrow to a point, similar to a sword, thus the second common name.
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GROUND COVERS AND VINES
NAME: Ajuga reptans - Ajuga, Bugleweed
HEIGHT X WIDTH: 6” to 9” x (Spreading)
EXPOSURE: Medium shade to shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): The leaves have a shiny green color. The various cultivars can have foliage
ranging from burgundy to bronze to pinkish-white. This plant can be aggressive and if planted next to grass,
invade upon it. Good ground cover for a shady area.
NAME: Akebia quinata - Fiveleaf Akebia
HEIGHT X WIDTH: 20’ to 40’, can grow much more, depending upon support strucutre.
EXPOSURE: Full sun to part sun.
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): A twining vine with attractive palmately compound leaves. Scented dark maroon
flowers in early summer. Grows fairly rapidly. Best use is on a trellis or fence.
NAME: Campsis radicans - Common Trumpetvine
HEIGHT X WIDTH: 30’ to 50’, greater growth will occur if not pruned.
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): A very easy to grow clinging vine. The flowers have a rich orange-red color and
are produced in the summer on new growth. The leaves are dark green and coarsely toothed.
NAME: Celastrus scandens - American Bittersweet
HEIGHT X WIDTH: 40’ to 60’ x (Spreading)
EXPOSURE: Full sun to shade
HARDINESS: Zones 3b to 8b
MAIN CHARACTERISTIC(S): A rapidly growing twining vine grown for its orange-red fruits produced in the
fall. Requires male and female plants for pollination to produce flowers and fruit.
NAME: Clematis terniflora - Sweet Autumn Clematis
HEIGHT X WIDTH: 10’ to 20’ x 10’ to 20’ (Climbing)
EXPOSURE: Full sun
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): The small white fragrant flowers are borne in the late summer to early fall. The
fruit has white hairs which persist through the winter. It climbs by tendril like leaf petioles and is best used on a
fence to provide screening.
NAME: Euonymus fortunei var. Coloratus - Purpleleaf Wintercreeper Euonymus
HEIGHT X WIDTH: 1’ x (Spreading)
EXPOSURE: Full sun to shade
HARDINESS: Zones 4b to 8a
MAIN CHARACTERISTIC(S): A clinging vine or ground cover with rich green foliage. The leaves turn a
handsome purple-red cast in the winter. It may have a problem with scale.
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NAME: Hedera helix ‘Thorndale’ - English Ivy
HEIGHT X WIDTH: 6” to 8” x 12-18” (Spreading)
EXPOSURE: Partial Shade to Full Shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): A clinging vine with large dark green leaves that have prominent white veins.
Best usage is in a large area groundcover situation, but evergreen requires protection from winter sun and wind.
NAME: Hydrangea anomala subsp. petiolaris - Climbing Hydrangea
HEIGHT X WIDTH: 60’ to (Climbing)
EXPOSURE: Full sun to shade
HARDINESS: Zones 4b to 7b
MAIN CHARACTERISTIC(S): A handsome vine. White flowers are borne in the summer. The woody stem is
cinnamon-brown in color and exfoliates. Excellent if grown on trees or walls.
NAME: Lamiastrum galeobdolon - Golden Dead Nettle, Yellow Archangel
HEIGHT X WIDTH: 1’ to 18” x (Spreading)
EXPOSURE: Partial shade to full shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): Known for its attractive variegated foliage and ability to tolerate shade. It can be
invasive.
NAME: Liriope spicata - Liriope, Monkey Grass, Lilyturf
HEIGHT X WIDTH: 10” to 16” x (Spreading)
EXPOSURE: Medium shade to shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Not nearly as aggressive as many other groundcovers. This plant makes a nice
accent or edging plant. The foliage has a strappy grass-like appearance. Lavender or white flowers are produced in
the summer.
NAME: Lonicera x heckrottii – Goldflame Honeysuckle
HEIGHT X WIDTH: 10’ to 20’
EXPOSURE: Sun to moderate shade
HARDINESS: Zone 4 to 8
MAIN CHARACTERISTIC(S): Waxy blue leaves, pink and yellow flowers, vine habit, fragrant flowers.
NAME: Lonicera sempervirens – Trumpet Honeysuckle
HEIGHT X WIDTH: 10’ to 20’
EXPOSURE: Sun to moderate shade
HARDINESS: Zone 4 to 9
MAIN CHARACTERISTIC(S): Vine, blue green leaves, trumpet-shaped red/orange flowers, not fragrant
NAME: Pachysandra terminalis - Japanese Pachysandra
HEIGHT X WIDTH: 6” to 1’ x (Spreading)
EXPOSURE: Shade
HARDINESS: Zones 5a to 7b
MAIN CHARACTERISTIC(S): Handsome evergreen foliage. This groundcover prefers acidic soil.
Best usage is in a heavily shaded area.
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NAME: Parthenocissus quinquefolia - Virginia Creeper
HEIGHT X WIDTH: 30’ to 50’ x (Spreading)
EXPOSURE: Full sun to shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): A clinging vine that is excellent to use on walls. Attractive red fall coloring. It is
very tolerant of many soil and environmental conditions. The leaves are typically five parted. Blue-black berries
through winter.
NAME: Parthenocissus tricuspidata - Boston Ivy, Japanese Creeper
HEIGHT X WIDTH: 30’ to 50’ x (Spreading)
EXPOSURE: Full sun to shade
HARDINESS: Zones 4b to 8b
MAIN CHARACTERISTIC(S): Similar to P. quinquefolia, with simple glossy three lobed leaves. It is a little less
cold and heat hardy. Scarlet red full color with blue-black berries in fall and winter.
NAME: Sedum spurium - Two Row Stonecrop
HEIGHT X WIDTH: 2” to 6” x 2’ (Spreading)
EXPOSURE: Full sun
HARDINESS: Zones 3b to 8a
MAIN CHARACTERISTIC(S): A groundcover sedum. It can be invasive. Good to use in a stone wall, or rock
garden if it is contained.
NAME: Vinca minor - Common Periwinkle
HEIGHT X WIDTH: 3” to 6” x (Spreading)
EXPOSURE: Full sun to shade
HARDINESS: Zones 4a to 8b
MAIN CHARACTERISTIC(S): A nice low growing groundcover. The flowers are violet-blue and are produced
in the spring. Cultivars have improved resistance to black stem rot.
NAME: Wisteria floribunda - Japanese Wisteria
HEIGHT X WIDTH: 30’ x 40’ x (Spreading)
EXPOSURE: Full sun
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): A large twining vine with beautiful pendulouis sweet pea-like flowers that are
produced before the foliage emerges. Excellent for trellises or other sturdy structures that can support it.

3

ORNAMENTAL GRASSES
NAME: Andropogon gerardii - Big Bluestem
HEIGHT X WIDTH: 5’ to 7’ x 3’ to 5’
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): The stems have a blue cast. The flower heads are forked similar to a
turkey’s foot. Best used in mass plantings in naturalized areas. This was once the primary grass of
tall grass prairies.
NAME: Calamagrostis x acutiflora ‘Karl Foerster’ - Karl Foerster Feather Reed Grass
HEIGHT X WIDTH: 4’ to 6’ x 2’ to 3’
EXPOSURE: Full sun
HARDINESS: Zones 5 to 9
MAIN CHARACTERISTIC(S): The stems have a very upright habit. The flower spikes are red-bronze in
and persist from June into winter. A cool season grass that emerges early.

color

NAME: Chasmanthium latifolium - Northern Sea Oats
HEIGHT X WIDTH: 2’ to 3’ x 2’ to 3’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5 to 10
MAIN CHARACTERISTIC(S): Very attractive seed heads persist into winter. This grass makes a nice
accent
or specimen plant in the garden. The fine textured green flowers in summer turn reddish
brown in autumn.
NAME: Deschampsia cespitosa - Tufted Hair Grass
HEIGHT X WIDTH: 18” to 3’ x 18” to 2’
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): A very dense, cool season grass. The foliage is very fine in texture and semiEvergreen, spring blooming flowers are fine textured and pale green to purple-tinged.
NAME: Festuca glauca - Blue Fescue
HEIGHT X WIDTH: 6” to 1’ x 8” to 1’
EXPOSURE: Full sun
HARDINESS: Zones 4 to 7
MAIN CHARACTERISTIC(S): Attractive light blue-green foliage, mound-like in habit. Ideal as an accent plant in
the garden, or small mass groupings in a commercial or park setting. Cool season grass.
NAME: Helictotrichon sempervirens - Blue Oat Grass
HEIGHT X WIDTH: 1’ to 18” x 2’ to 3’
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Light metallic blue foliage that is somewhat coarse in texture. Best usage
the mid-border of a garden or in mass plantings. A cool season clumping grass.
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NAME: Miscanthus sinensis – Maiden Grass, Japanese Silver Grass
HEIGHT X WIDTH: 3’ to 7’ x 2’ to 4’
EXPOSURE: Full sun
HARDINESS: Zones 5 to 9
MAIN CHARACTERISTIC(S): This grass is stately in its appearance. It produces fluffy panicles late in season.
Useful in the background border or as a specimen, leaves typically green with white mid ribs.
NAME: Molinia caerulea – Moor Grass
HEIGHT X WIDTH: 2’ to 4’ x 1’ to18”
EXPOSURE: Full sun
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): The flower panicles have a slight purple cast. A clump forming cool season grass
with marrow leaves.
NAME: Panicum virgatum - Switch Grass
HEIGHT X WIDTH: 3’ to 7’ x 2’ to 5’
EXPOSURE: Full sun
HARDINESS: Zones 5 to 9
MAIN CHARACTERISTIC(S): The foliage is medium green in color. The fine textured flowers are dark red to
purple turning tan as they mature. This grass is useful in the back of a border or to provide a screen. Numeroud
cultivars offer foliage colors ranging from bluish green to red.
NAME: Pennisetum alopecuroides - Fountain Grass
HEIGHT X WIDTH: 2’ to 3’ x 1’ to 2’
EXPOSURE: Full sun
HARDINESS: Zones 5 to 9
MAIN CHARACTERISTIC(S): The inflorescence is creamy white, showy and resembles a fox tail. Arching habit,
golden fall color.
NAME: Schizachyrium scoparium - Little Bluestem
HEIGHT X WIDTH: 2’ to 4’ x 18” to 2’
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): The foliage is bluish green with a purplish cast. Purplish flower heads persist
through the winter. Nice to use in naturalized areas as a ground cover, orange-bronze fall color.
NAME: Sporobolus heterolepis – Prairie Dropseed
HEIGHT X WIDTH: 2’ to 3’ x 1’ to 2’
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): A clump forming warm season grass that is very versatile and drought tolerant
once establishes. Flowers and seedheads have a scent resembling buttered popcorn. Very narrow leaves, 1/16”
wide form a dense find textured mound. Light copper winter color, gold flowers.
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PERENNIALS
NAME: Achillea filipendulina - Fernleaf Yarrow
HEIGHT X WIDTH: 3’ to 4’ x 3’
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Flower color is yellow and the flower heads are 3-5” across. The plant requires
no special needs other than well-drained soil.
NAME: Achillea filipendulina ‘Coronation Gold’ - Coronation Gold Fernleaf Yarrow
HEIGHT X WIDTH: 3’ x 18”
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full Sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Attractive yellow flowers and silver gray foliage. The plant has good heat
tolerance.
NAME: Achillea x ‘Moonshine’ - Moonshine Yarrow
HEIGHT X WIDTH: 2’ to 4’ x 18” to 2’
BLOOMTIME: Early to late summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Moonshine produces flowers earlier than many other plants in the genus.
The flowers are sulphur yellow in color and the foliage is silver gray.
NAME: Achillea x ‘Paprika’ - Paprika Yarrow
HEIGHT X WIDTH: 1’ to 18” x 18”
BLOOMTIME: Mid to late summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Cherry red, yellow centered flowers which later change to pink and then pale
yellow. It has silver gray foliage.
HEIGHT X WIDTH: 4’ x 18”
NAME: Aconitum x bicolor - Hybrid Monkshood
BLOOMTIME: Mid to late summer
EXPOSURE: Medium shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): There are a number of garden hybrids that fall under the name of A. bicolor.
The flowers vary in shades of blue and possibly blue and white. Caution should be used when using this
plant in the landscape due to the leaves and roots being poisonous.

NAME: Aconitum napellus - Garden Monkshood
HEIGHT X WIDTH: 3’ to 4’ x 1’ to 18”
BLOOMTIME: Mid to late summer
EXPOSURE: Medium shade, if placed in full sun the soil must be kept moist
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Flowers are upright blue-violet terminal racemes. Individual flowers are shaped
like small hoods. Caution should be used when using this plant in the landscape due to the
leaves and
roots being poisonous.
NAME: Aegopodium podograria ‘Variegatum’ - Bishop’s Weed, Variegated Goutwort, Snow-on-theMountain
HEIGHT X WIDTH: 8” to 10” x spreading (can be very invasive)
BLOOMTIME: Late spring to early summer. However, the plant is not grown for flowers.
EXPOSURE: Full sun to shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Grown for it’s medium green and variegated creamy white foliage. Untidy
plants may be mowed to the ground and will rapidly grow back.
NAME: Alcea rosea - Hollyhock
HEIGHT X WIDTH: 2’ to 9’ x 2’ to 4’ (May greatly vary depending on the cultivar)
BLOOMTIME: Mid summer to early fall
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Flower colors that range from white through shades of red, pink, yellow to
nearly black.
NAME: Alchemilla mollis - Lady’s Mantle
HEIGHT X WIDTH: 8” to 10” x 2’ (The flower stems may reach 18”)
BLOOMTIME: Late spring to early summer
EXPOSURE: Medium shade (In cooler climates it may take full sun with moist conditions)
HARDINESS: Zones 4 to 7
MAIN CHARACTERISTIC(S): Grown for the handsome foliage, the common name is derived from how the
leaves unfold. The flowers are small and green. It needs a moist soil.
NAME: Amsonia tabernaemontana - Blue Stars
HEIGHT X WIDTH: 2’ to 3’ x 3’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun (If planted in shade the growth will be more floppy)
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The flower cluster is made up of many star shaped blue flowers.

NAME: Anchusa azurea - Italian Alkanet
HEIGHT X WIDTH: 3’ to 5’ x 18” to 2’
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full sun to medium shade (Best in full sun)
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Nice bright blue flowers, the plant is best used as a specimen or in very small
groupings.
NAME: Anemone ‘Honorine Jobert’ - Honorine Jobert Japanese Anemone
HEIGHT X WIDTH: 3’ to 5’ x 2’
BLOOMTIME: Early fall
EXPOSURE: Medium shade to full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): A very beautiful white flower with a yellow center. This can be an invasive
plant.
NAME: Anemone sylvestris - Snowdrop Anemone
HEIGHT X WIDTH: 18” x 1’
BLOOMTIME: Spring
EXPOSURE: Medium shade
HARDINESS: Zones 4 to 10
MAIN CHARACTERISTIC(S): White flowers. This plant may continue to bloom into the summer if the
conditions are right.
NAME: Anemone vitifolia ‘Robustissima’ - Grape Leaved Anemone
HEIGHT X WIDTH: 2’ to 3’ x 2’
BLOOMTIME: Early fall to late fall
EXPOSURE: Medium shade to full sun
HARDINESS: Zones 4 to 10
MAIN CHARACTERISTIC(S): This Anemone has mauve-pink flowers and is very sun, heat, drought and cold
tolerant. It can be an invasive plant.
NAME: Anthemis tinctoria - Golden Marguerite
HEIGHT X WIDTH: 2’ to 3’ x 2’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): The gold-yellow flowers are profusely borne all summer long.
NAME: Aquilegia canadensis - Canadian Columbine
HEIGHT X WIDTH: 2’ to 3’ x 1’
BLOOMTIME: Early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Grown for its red and yellow flowers. The sepals are yellow and the spurs are
red. It also has attractive dark green foliage. It easily reseeds.

NAME: Arabis caucasica - Rock Cress
HEIGHT X WIDTH: 1’ x 18”
BLOOMTIME: Early spring
EXPOSURE: Full sun
HARDINESS: Zones 4 to 7
MAIN CHARACTERISTIC(S): Attractive white flowers. Best usage is in a rock garden or as an edging plant.
NAME: Armeria maritima - Sea Pink
HEIGHT X WIDTH: 3” to 4” x 1’ (The flower scapes can be 1’)
BLOOMTIME: Mid to late spring
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Adapts to soils poor in fertility very well. The pink or white flowers are a nice
sign of spring.
NAME: Artemisia ludoviciana - White Sage
HEIGHT X WIDTH: 2’ to 3’ x 2’ (Can be an aggressive spreader)
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): Grown for the foliage, this plant has attractive silver gray leaves that are
aromatic.
NAME: Artemisia schmidtiana ‘Silver Mound’ - Silver Mound Artemisia, Wormwood
HEIGHT X WIDTH: 1’ to 18” x !8”
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): Beautiful silver green foliage, best used as an accent or specimen plant. If the
flowers are removed before they bloom, the plant will maintain its mounded habit.
NAME: Aruncus aethusifolius - Dwarf Goat’s Beard
HEIGHT X WIDTH: 6” to 8” x 1’ ( 1’ tall flowers)
BLOOMTIME: Early summer
EXPOSURE: Medium shade
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): Cream colored flowers that leave ornamentally effective seed bearing follicles
over the summer.
NAME: Aruncus dioicus - Goat’s Beard
HEIGHT X WIDTH: 4’ to 6’ x 4’ to 6’
BLOOMTIME: Early summer
EXPOSURE: Medium shade
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): Attractive cream colored flowers, similar to Astilbe. This plant prefers moist
soils and cool summers.

NAME: Asarum canadense - Canadian Wild Ginger
HEIGHT X WIDTH: 6” to 1’ x spreading ground cover
BLOOMTIME: Mid to late spring
EXPOSURE: Shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Grown for it’s pubescent kidney shaped leaves. This plant forms an attractive
groundcover. The leaves are said to taste similar to Ginger (Zingiber officinale).
NAME: Asarum europaeum - European Wild Ginger
HEIGHT X WIDTH: 6” to 10” x spreading ground cover
BLOOMTIME: Mid to late spring
EXPOSURE: Shade
HARDINESS: Zones 4 to 7
MAIN CHARACTERISTIC(S): This plant is a handsome ground cover that is grown for the shiny kidney
shaped leaves its produces. The leaves have a slight leathery feel to them and are usually evergreen.
NAME: Asclepias incarnata - Swamp Milkweed
HEIGHT X WIDTH: 3’ x 2’
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): The flowers are lavender, pink or white. This plant prefers well drained soils
and is a great attraction for butterflies.
NAME: Asclepias tuberosa - Butterfly Weed, Indian Paintbrush
HEIGHT X WIDTH: 18” to 3’ x 2’
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This plant has very attractive orange flowers. It will easily grow in infertile, dry
soils. Butterfly Weed is slow to emerge in the spring. Attractive to butterflies.
NAME: Aster x frikartii ‘Monch’ - Monch Hardy Aster, Frikart’s Aster
HEIGHT X WIDTH: 30” to 3’ x 3’
BLOOMTIME: Mid-summer to fall
EXPOSURE: Full sun
HARDINESS: Zones 5 to 8 (Plants in zone 5 need mulch protection for the winter)
MAIN CHARACTERISTIC(S): This plant is grown for the lavender blue flowers it produces. To help insure
winter survival leave the stems and do not cut the foliage back.
NAME: Aster laevis - Smooth Aster
HEIGHT X WIDTH: 3’ to 4’ x 3’ to 4’
BLOOMTIME: Late summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Violet to blue flowers in the late summer. Good for the mid-border or
background.

NAME: Aster novae-angliae ‘Purple Dome’ - Purple Dome New England Aster
HEIGHT X WIDTH: 18” x 3’
BLOOMTIME: Late summer to early fall
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): The flowers are semi-double and purple in color.
NAME: Astilbe x arendsii ‘Deutschland - Deutschland False Spirea
HEIGHT X WIDTH: 2’ x 2’
BLOOMTIME: Early summer
EXPOSURE: Medium shade to full sun (A moist soil is important to grow Astilbes, especially if planted in full
sun)
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This plant produces feathery white flowers and typically blooms earlier than
most Astilbes.
NAME: Astilbe chinensis ‘Pumila’ - Dwarf Chinese Astilbe
HEIGHT X WIDTH: 1’ to 15” x 1’
BLOOMTIME: Mid to late summer
EXPOSURE: Medium shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): A low growing Astilbe with a compact habit. The mauve-pink flowers are nicely
used in mass plantings.
NAME: Astilbe simplicifolia ‘Sprite’ - Sprite False Spirea, Sprite Star Astilbe
HEIGHT X WIDTH: 1’ to 18” x 1’
BLOOMTIME: Mid summer to late summer
EXPOSURE: Medium shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): Sprite has fine textured foliage and attractive pale pink flowers. It was the
Perennial Plant of the Year in 1994.
NAME: Aubrieta deltoidea - False Rock Spirea
HEIGHT X WIDTH: 6” x 2’
BLOOMTIME: Early to mid spring
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): This plant has gray green foliage and lilac colored flowers. It is best used in a
rock garden.

NAME: Aurinia saxatilis - Basket-of-Gold, Goldentuft Alyssum
HEIGHT X WIDTH: 8” to 1’ x 18”
BLOOMTIME: Early to mid spring
EXPOSURE: Full sun
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): Attractive yellow flowers, this plants lifespan can be increased by cutting the
plant back about 1/3 after it has flowered.
NAME: Baptisia australis - False Indigo, Blue Indigo
HEIGHT X WIDTH: 3’ to 4’ x 4’
BLOOMTIME: Mid to late spring
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): This plant provides seasonal interest year round. The foliage has a blue green
cast while the flowers are an indigo blue color. The fruit pods are 2” to 3” long and turn black in the
winter. The fruit pods are an attractive and unusual winter characteristic.
NAME: Belamcanda chinensis - Blackberry Lily, Leopard Flower
HEIGHT X WIDTH: 2’ to 3’ x 1’ to 2’ (Flower stalks can be up to 4’)
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5 to 10
MAIN CHARACTERISTIC(S): The flowers are orange spotted with red. The fruits are black seeds. Good soil
drainage is necessary for best growth.
NAME: Bergenia cordifolia - Heartleaf Bergenia, Pig Squeak
HEIGHT X WIDTH: 1’ to 18” x 1 to 2’
BLOOMTIME: Early to late spring
EXPOSURE: Medium shade to full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Grown for its shiny evergreen leaves, if the leaf is rubbed just right between
the fingers, it will produce a squeaking sound similar to a pig. The leaves turn a reddish cast in the fall.
NAME: Boltonia asteroides ‘Snowbank’ - Snowbank Boltonia
HEIGHT X WIDTH: 2’ to 3’ x 18” to 2’
BLOOMTIME: Late summer to frost
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This is a compact form that profusely blooms white flowers until very late in the
season.
NAME: Brunnera macrophylla - Siberian Bugloss, Perennial Forget-Me-Nots
HEIGHT X WIDTH: 1’ to 18” x 2’
BLOOMTIME: Early to late spring
EXPOSURE: Medium shade to full shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Grown for its dark green heart shaped foliage and very small pale blue flowers.

NAME: Buddleia davidii - Butterfly Bush
HEIGHT X WIDTH: 5’ to 10’ x 3’ to 8’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 9
MAIN CHARACTERISTIC(S): The flowers are typically lilac in color and are profusely born throughout the
summer. This plant is a sub-shrub to shrub. In warmer climates or winters, die back may not occur or be
limited.
NAME: Campanula carpatica ‘Blue Clips’ - Blue Clips Carpathian Bellflower
HEIGHT X WIDTH: 6” to 8” x 6” to 8” (The flower pedicel may be 1’)
BLOOMTIME: Early to mid-summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This plant produces large blue flowers. Snails and slugs may be a

problem.

NAME: Campanula carpatica ‘White Clips’ - White Clips Carpathian Bellflower
HEIGHT X WIDTH: 6” to 8” x 6” to 8” (The flower pedicel may be 1’)
BLOOMTIME: Early to mid-summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Produces attractive white flowers. Snails and slugs may be a problem.
NAME: Campanula glomerata var. dahurica - Clustered Bell-Flower
HEIGHT X WIDTH: 18” to 2’ x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The flowers are deep purple, bell shaped and face upward.
NAME: Campanula glomerata ‘Joan Elliot’ - Joan Elliot Cluster Bellflower
HEIGHT X WIDTH: 18” x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This plant has attractive dark violet flowers.
NAME: Campanula persicifolia - Peach-Leaved Bellflower
HEIGHT X WIDTH: 2’ to 3’ x 18”
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): The flowers are dark blue to white in color. This plant is best used in mass
plantings.

NAME: Campanula poscharskyana - Serbian Bellflower
HEIGHT X WIDTH: 8” to 1’ x 1’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This Campanula has star shaped pale blue flowers.
NAME: Centaurea montana - Mountain Bluet, Perennial Bachelor’s Button
HEIGHT X WIDTH: 1’ to 2’ x 1’
BLOOMTIME: Early to mid-summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This plant has blue flower heads that are 2” in diameter.
NAME: Centranthus ruber - Jupiter’s Beard, Red Valerian
HEIGHT X WIDTH: 2’ to 3’ x 18” to 2’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): The fragrant flowers can range from pink to red to white. The plant prefers a
limestone type of soil.
NAME: Cerastium tomentosum - Snow-in-Summer
HEIGHT X WIDTH: 3” to 6” x 1’
BLOOMTIME: Mid to late spring
EXPOSURE: Full sun
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): The plant forms a nice groundcover and will spread rapidly if planted in
soils that are well-drained and poor in fertility. It has attractive white flowers and silvery white
leaves.
NAME: Chelone lyonii - Pink Turtlehead
HEIGHT X WIDTH: 3’ x 2’
BLOOMTIME: Late summer to early fall
EXPOSURE: Medium shade to full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This plants common name comes from the fact that the pink flowers look
similar to the head of a turtle with its mouth open. Chelone grows best in moist to wet soil with
plenty of organic matter.
NAME: Cimicifuga racemosa - Black Snakeroot, Black Cohosh, Bugbane
HEIGHT X WIDTH: 5’ x 2’ to 4’
BLOOMTIME: Mid to late summer
EXPOSURE: Full sun to Medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The white flowers are somewhat reminiscent of bottlebrushes.

NAME: Cimicifuga simplex ‘White Pearl’ - White Pearl Snakeroot, Kamchatka Bugbane
HEIGHT X WIDTH: 4’ to 5’ x 2’ to 3’
BLOOMTIME: Late summer to mid-fall
EXPOSURE: Medium shade (If grown in full sun, the soil should be very moist and rich in organic matter)
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): The white flowers are very similar to C. racemosa, but they are more arching in
habit.
NAME: Convallaria majalis - Lily-of-the-Valley
HEIGHT X WIDTH: 6” to 1’ x 1’ (Creeping habit)
BLOOMTIME: Mid-spring
EXPOSURE: Medium shade to shade (Performs best in Medium shade).
HARDINESS: Zones 2 to 7
MAIN CHARACTERISTIC(S): Grown for its white bell shaped flowers. This plant thrives in moist soils and
prefers cooler climates.
NAME: Coreopsis grandiflora ‘Sunray’ - Sunray Tickseed
HEIGHT X WIDTH: 18” to 2’ x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): The double flowers have a golden-yellow cast and are 3” to 4” wide.
NAME: Coreopsis rosea - Rose Threadleaf Coreopsis
HEIGHT X WIDTH: 1’ to 2’ x 1’ to 2’
BLOOMTIME: Late spring through summer
EXPOSURE: Full sun
HARDINESSS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Very similar to C. verticillata ‘Moonbeam’ except the flowers are pale pink with
yellow disks. This plant can be invasive.
NAME: Coreopsis verticillata ‘Moonbeam’ - Moonbeam Threadleaf Coreopsis, Whorled Tickseed
HEIGHT X WIDTH: 18” to 2’ x 2’
BLOOMTIME: Late spring through summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Fine textured foliage provides a nice backdrop for the profusely born yellow
flowers. This plant is very drought resistant.
NAME: Delphinium x belladonna - Belladonna Delphinium
HEIGHT X WIDTH: 3’ to 4’ x 2’
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade (Prefers moist soil, especially if grown in sun.).
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): This plant produces beautiful blue flowers. It is shorter than many other
Delphiniums and prefers a slightly alkaline soil.

NAME: Delphinium x belladonna ‘Casa Blanca’ - Casa Blanca Belladonna Delphinium
HEIGHT X WIDTH: 3’ to 4’ x 2’
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade (Prefers moist soil if grown in the sun).
HARDINESS: Zone 3 to 7
MAIN CHARACTERISTIC(S): This plant blooms attractive white flowers. Delphinium is derived from the
Greek word delphis, which means dolphin, and is a reference to the flower buds appearance before they
open, which looks like a dolphin.
NAME: Dianthus gratianopolitanus ‘Tiny Rubies’ - Tiny Ruby Cheddar Pinks
HEIGHT X WIDTH: 4” x 6”
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Produces dark pink double flowers and is best used in a rock garden. All
Dianthus prefer alkaline soils.
NAME: Dicentra eximia - Fringed Bleeding Heart, Wild Bleeding Heart
HEIGHT X WIDTH: 1’ to 18” x 18”
BLOOMTIME: Early summer (The flowering time may be extended with good moisture)
EXPOSURE: Medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The heart-shaped pink to lavender flowers are set off nicely by the fine textured
blue-green foliage. D. eximia typically flowers longer than D. spectabilis.
NAME: Dicentra spectabilis - Bleeding Heart
HEIGHT X WIDTH: 2’ to 3’ x 18”
BLOOMTIME: Late spring to early summer
EXPOSURE: Medium shade
HARDINESS: Zones 2 to 9
MAIN CHARACTERISTIC(S): This plant produces heart-shaped flowers that are rose-red and white. The
foliage of D. spectabilis may die back after the plant has bloomed. It prefers a moist soil during the
summer.
NAME: Dictamnus albus - Gas Plant, Burning Bush
HEIGHT X WIDTH: 2’ to 3’ x 2’ to 3’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The flowers are white, pink or violet in color. Once Dictamnus has been planted
it likes to be left unmoved due to it growing slowly and not transplanting well. The common name comes
from the fact that the flowers exude a gas that supposedly can be ignited to briefly produce a blue flame,
without damaging the flower.

NAME: Digitalis purpurea - Foxglove, Finger Flower
HEIGHT X WIDTH: 2’ to 5’ x 1’ to 30”
BLOOMTIME: Late spring to early summer
EXPOSURE: Medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This plant produces purple, pink, white, yellow or rusty colored flowers. It
prefers moist acidic soils. The heart medication, digitalis, is produced from this plant.
NAME: Doronicum orientale - Leopardsbane
HEIGHT X WIDTH: 18” x 1’ to 2’
BLOOMTIME: Early to mid-spring
EXPOSURE: Full sun (In cool climates) to Medium shade (In warmer climates)
HARDINESS: Zones 4 to 7
MAIN CHARACTERISTIC(S): Leopardsbane produces an attractive yellow flower that is 2” in diameter.
The foliage will die in the summer, so care should be taken to use other plants around it to fill in the open
space.
NAME: Echinops ritro - Small Globe Thistle
HEIGHT X WIDTH: 3’ to 4’ x 2’ to 3’
BLOOMTIME: Mid to late summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Nice dark lavender blue flowers are produced by this plant. Echinops is very
heat tolerant.
NAME: Epimedium x rubrum - Red Barrenwort
HEIGHT X WIDTH: 9” x 1’
BLOOMTIME: Mid-spring
EXPOSURE: Medium shade to full shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): This plant blooms attractive crimson-red flowers. It prefers moist soils that are
high in organic matter. The spring foliage has a red cast to it.
NAME: Eryngium amethystinum - Amethyst Sea Holly, Sea Holly
HEIGHT X WIDTH: 18” to 2’ x 2’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Prefers sandy, dry soils. This plant has blue flowers that are 1/2” long or more
and gray-green spine like narrow leaves.

NAME: Eupatorium maculatum ‘Gateway’ - Gateway Spotted Joe Pye Weed
HEIGHT X WIDTH: 5’ to 6’ x 30” to 3’
BLOOMTIME: Late summer to fall
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This cultivar is slightly smaller than many of the other plants in this genus. It
produces mauve-pink flowers that are supported by reddish stems.
NAME: Euphorbia polychroma - Cushion Spurge
HEIGHT X WIDTH: 1’ x 18” x 18”
BLOOMTIME: Spring
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): The green cast flowers are of little value, however the attractive part of the
inflorescence is the yellowish involucral bracts. This plant likes dry soils and may become invasive if placed
in moist soils. A very nice specimen plant. The milky sap is a skin irritant for some people.
NAME: Filipendula vulgarise - Dropwort Meadowsweet
HEIGHT X WIDTH: 8” x 2’ (The flower stalks grow to 2’ to 3’)
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This species has white flowers which have a slight red cast, especially while in
bud. The foliage is similar to that of a carrot.
NAME: Gaillardia x grandiflora - Blanket Flower
HEIGHT X WIDTH: 2’ to 3’ x 2’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 10
MAIN CHARACTERISTIC(S): The profusely born flowers can range from yellow to yellow and burgundy in
color. Very nice plant for an informal border.
NAME: Galium odoratum - Sweet Woodruff
HEIGHT X WIDTH: 6” to 8” x very spreading habit
BLOOMTIME: Late spring
EXPOSURE: Medium to full shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Small white flowers are produced by this plant. The fragrant dried foliage is
often used for sachets or potpourris. It can make a nice groundcover.
NAME: Geranium endresii - Pyrenean Crane’s-bill
HEIGHT X WIDTH: 1’ to 18” x 18”
BLOOMTIME: Summer (Early summer in hot climates)
EXPOSURE: Medium shade to full sun (Grow in full sun only in cooler climates)
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): This plant has small but attractive pink flowers.

NAME: Geranium himalayense - Lilac Crane’s-bill
HEIGHT X WIDTH: 1’ to 18” x 1’ to 18”
BLOOMTIME: Early summer
EXPOSURE: Full sun to medium shade (Grow in full sun only in cooler climates)
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): The lilac blue flowers are set off nicely by the deeply incised leaves.
NAME: Geranium macrorrhizum - Bigroot Geranium
HEIGHT X WIDTH: 1’ to 18” x 15” to 2’
BLOOMTIME: Late spring
EXPOSURE: Medium shade to full sun (Grow in full sun only in cooler climates)
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This species has pink flowers and is very adaptible to most soil conditions.
NAME: Geranium sanguineum - Bloodred Geranium
HEIGHT X WIDTH: 1’ x 2’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The flowers are magenta in color. This species will tolerate hot conditions.
NAME: Gypsophila paniculata - Perennial Baby’s-Breath
HEIGHT X WIDTH: 18” x 3’ x 18”
BLOOMTIME: Early summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): This plant has beautiful small white flowers, although some can be pinkishwhite in color. Gypsophila needs an alkaline soil.
NAME: Gypsophila repens - Creeping Baby’s-Breath
HEIGHT X WIDTH: 4” to 6” x 2’ to 3’
BLOOMTIME: Early summer to frost
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Flower colors can range from white to pink. A very nice plant for the fronborder
or a rock garden. Best growth occurs if sited in an alkaline soil.
NAME: Helianthemum nummularium - Sunrose, Rock Rose
HEIGHT X WIDTH: 6” to 1’ x 1’ to 18”
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 7
MAIN CHARACTERISTIC(S): Flower colors come in a variety, from orange, red, yellow, pink to bicolors. This
plant prefers a dry, alkaline sandy loam soil with low fertility.

NAME: Heliopsis helianthoides var. scabra ‘Summer Sun’ - Summer Sun Heliopsis
HEIGHT X WIDTH: 3’ x 2’
BLOOMTIME: Mid-summer to fall
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Produces large yellow flowers, but some cultivars may be orange.
NAME: Helleborus orientalis - Lenten Rose
HEIGHT X WIDTH: 18” x 2’
BLOOMTIME: Late winter to early spring
EXPOSURE: Medium shade to full shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): A very handsome flower ranging from pink to lavender to cream-colored. The
foliage is evergreen. This plants bloom is a nice sign that spring is soon to come.
NAME: Hemerocallis x ‘Mary Todd’ - Mary Todd Daylily
HEIGHT X WIDTH: 2’ to 3’ (Taller when in flower)
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This dayliliy produces large yellow flowers throughout the summer.
NAME: Hesperis matronalis - Dame’s Rocket, Sweet Rocket
HEIGHT X WIDTH: 3’ to 4’ x 2’
BLOOMTIME: Late spring to early summer
EXPOSURE: Medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Hesperis blooms either white or purple flowers. It grows best in moist soils that
have a high pH.
NAME: Heuchera micrantha ‘Palace Purple’ - Palace Purple Coral Bells
HEIGHT X WIDTH: 1’ to 2’ x 1’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Small but attractive white flowers, this plant also has burgundy colored
foliage that can remain evergreen in the winter. Due to potential frost heaving, mulch generously around
the plant for winter protection.
NAME: Heuchera sanguinea ‘June Bride’ - June Bride Coral Bells
HEIGHT X WIDTH: 1’ to 18” x 1’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This cultivar has white flowers. Mulch for winter protection. As with all plants
within this genus the removal of spent inflorescences will prolong flowering. This plant will likely remain
evergreen thru the winter.

NAME: Hibiscus moscheutos - Rose Mallow, Hibiscus
HEIGHT X WIDTH: 3’ to 5’ x 3’ to 6’
BLOOMTIME: Summer to frost
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): Beautiful flowers ranging from red, pink, white to bicolors.
NAME: Hosta fortunei ‘Aureo-Marginata’ - Aureo-Marginata Plaintain Lily
HEIGHT X WIDTH: 18” to 2’ x 2’ to 30”
BLOOMTIME: Late summer
EXPOSURE: Shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): The leaves are relatively narrow and edged gold. Good to use in a shaded area
that needs color.
NAME: Hosta x ‘Francee’ - Francee Plaintain Lily
HEIGHT X WIDTH: 2’ x 2’
BLOOMTIME: Late summer
EXPOSURE: Full to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Grown for the dark green foliage that has a white margin and pale lavender
flowers.
NAME: Hosta lancifolia - Lanceleaf Hosta
HEIGHT X WIDTH: 2’ x 1’ to 2’
BLOOMTIME: Late summer
EXPOSURE: Full to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Beautiful shiny green leaves with deep lilac colored flowers that have a long
display time.
NAME: Hosta x ‘Royal Standard’ - Royal Standard Hosta
HEIGHT X WIDTH: 2’ to 3’ x 2’ to 3’
BLOOMTIME: Late summer
EXPOSURE: Full to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This Hosta has dark green leaves that are deeply veined. Although, as with all
Hosta species, primarily grown for the foliage, it also has white flowers.
NAME: Hosta sieboldiana ‘Elegans’ - Elegans Siebold Hosta
HEIGHT X WIDTH: 30” to 3’ x 2’ to 4’
BLOOMTIME: Summer
EXPOSURE: Full to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Grown for its large gray-green leaves that are deeply veined and crinkled, This
plant also has lilac-white flowers.

NAME: Iberis sempervirens - Candytuft, Evergreen Candytuft
HEIGHT X WIDTH: 6” to 1’ x 2’
BLOOMTIME: Spring
EXPOSURE: Full sun (Flowers are more profusely borne in full sun opposed to Medium shade)
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Produces an attractive carpet of white flowers, the foliage is evergreen and
dark green. Nice plant for a rock garden.
NAME: Iris cristata - Crested Iris
HEIGHT X WIDTH: 6” x spreading ground cover
BLOOMTIME: Early to mid-spring
EXPOSURE: Medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): A very short Iris grown for its multi-colored flowers which are blue to violet
with yellow or white bands.. The flowers are often nestled within the foliage.
NAME: Iris ensata - Japanese Iris
HEIGHT X WIDTH: 18” to 2’ x 18” (The flower stalk is often up to 3’)
BLOOMTIME: Early to mid-summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This Iris produces large beautiful flowers that range in color from blue, purple,
red-purple to lavender-pink. They are very often veined with a contrasting color. This plant really needs
an acidic soil that is moist to thrive.
NAME: Iris pallida ‘Variegata’ - Variegated Sweet Iris
HEIGHT X WIDTH: 3’ to 2’
BLOOMTIME: Early summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): This Iris has light blue flowers and attractive gray green foliage that has creamyyellow stripes. It is very easy to grow.
NAME: Iris sibirica - Siberian Iris
HEIGHT X WIDTH: 2’ to 3’ x 18” to 2’
BLOOMTIME: Late spring
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The flowers are blue, purple, lilac and white in color. Although this Iris will grow
in poor dry soils, best performance will occur in fertile, moist, slightly acidic soils.

NAME: Lamium maculatum - Spotted Deadnettle
HEIGHT X WIDTH: 8” to 1’ x spreading habit
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Medium shade to full shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Grown for its gray-green leaves that have creamy splotches, this plant also
requires moist soils. Forms a nice groundcover that can be invasive if given the right conditions.
NAME: Lathyrus latifolius - Perennial Sweet Pea, Everlasting Pea
HEIGHT X WIDTH: 4’ to 8’ vine
BLOOMTIME: Summer to early fall
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Flower colors range from pink, red, lavender, yellow, blue to white. The foliage
can be easily trained to grow on sticks or fences. It is also nice if planted on an embankment and allowed
to sprawl.
NAME: Lavandula angustifolia - True Lavender, English Lavender
HEIGHT X WIDTH: 1’ to 2’ x 18”
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 9
MAIN CHARACTERISTIC(S): This plant has whitish-green leaves and lavender colored flowers. It is often
used in potpourris and to make sachets. Lavender that is grown in heavy soils will produce soft growth,
which can create a hardiness problem.
NAME: Leucanthemum x superbum ‘Alaska’ - Alaska Shasta Daisy
HEIGHT X WIDTH: 2’ to 3’ x 2’
BLOOMTIME: Early summer to frost
EXPOSURE: Full sun to medium shade (In hot climates it should be planted in Medium shade)
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): Attractive large white flowers that have a yellow center. Divide this plant every
2 to 3 years to promote healthy plants. This plant was formerly known as Chrysanthemum x superbum
‘Alaska’.
NAME: Liatris pycnohstachya - Prairie Blazing Star, Kansas Gayfeather
HEIGHT X WIDTH: 3’ to 5’ x 2’
BLOOMTIME: Midsummer to late fall
EXPOSURE: Full sun to light shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): A very tall growing plant, the flowers are purple to lavender-pink. This species
does not like wet soil in the winter.

NAME: Liatris spicata ‘Kobold’ - Kobold Gayfeather
HEIGHT X WIDTH: 18” to 30” x 1’ x 18”
BLOOMTIME: Midsummer to late fall
EXPOSURE: Full sun to light shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): This Liatris produces dark purple flowers and adds vertical line to a perennial
border.
NAME: Ligularia dentata ‘Desdemona’ - Desdemona Bigleaf Goldenray
HEIGHT X WIDTH: 3’ to 4’ x 4’
BLOOMTIME: Midsummer to early fall
EXPOSURE: Medium shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): It produces attractive yellow flowers and has large coarse leaves. This plant is
unusual in that the lower leaf area and stem have a prominent purple cast.
NAME: Ligularia przewalskii - Shavalski’s Ligularia
HEIGHT X WIDTH: 5’ to 6’ x 3’
BLOOMTIME: Summer
EXPOSURE: Medium shade
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): The yellow flowers are set off nicely by the dark green foliage.
NAME: Ligularia x ‘The Rocket’ - Rocket Ligularia
HEIGHT X WIDTH: 4’ to 5’ x 4’ (The flower stems can be up to 6’)
BLOOMTIME: Early to mid-summer
EXPOSURE: Full sun to medium shade (The leaves may slightly wilt in full sun, but will recover at night)
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): Yellow flowers are carried in wandlike racemes. The foliage is dark green and
leaves can be up to 1’ long.
NAME: Lilium x ‘Stargazer’ - Stargazer Lily
HEIGHT X WIDTH: 2’ to 3’ x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): Very fragrant crimson flowers that have a white edge. This Lilium is
heavily used by florists.
NAME: Linum perenne - Perennial Flax
HEIGHT X WIDTH: 2’ x 1’ to 18”
BLOOMTIME: Late spring to summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): The foliage is fine textured and sets off the sky blue flowers nicely. It is very
tolerant of diverse soil conditions, with the exception of not not liking overly wet soils in the winter.

NAME: Lobelia cardinalis - Cardinal Flower, Red Lobelia
HEIGHT X WIDTH: 3’ to 4’ x 2’
BLOOMTIME: Early to late summer
EXPOSURE: Medium shade (Full sun is acceptable in cool climates)
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The flowers are typically scarlet, but can also be pink or white. This plant
prefers moist soil.
NAME: Lobelia siphilitica - Great Blue Lobelia
HEIGHT X WIDTH: 2’ to 3’ x 1’ to 18”
BLOOMTIME: Summer
EXPOSURE: Medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The plant produces blue flowers. It prefers moist soils and should be divided
every few years to promote health.
NAME: Lunaria annua - Money Plant
HEIGHT X WIDTH: 2’ to 3’ x 1’
BLOOMTIME: Late spring
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Money Plant is grown for the white fruit it produces. The transparent and
papery fruit is similar to half dollars in size and shape.
NAME: Lychnis chalcedonica - Maltese Cross, Jerusalem Cross
HEIGHT X WIDTH: 2’ to 3’ x 18”
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): This plant is grown for the unusual scarlet-orange-red flowers it produces. Best
usage is as a specimen plant. Lychnis tend to have a short life span even with excellent care..
NAME: Lychnis coronaria - Rose Campion
HEIGHT X WIDTH: 2’ to 3’ x 18”
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): This plant is grown for the profusely born magenta-pink flowers it produces. It
does not have a long life span but seeds itself freely.
NAME: Lychnis viscaria - German Catchfly
HEIGHT X WIDTH: 1’ to 18” x 1’
BLOOMTIME: Early summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The flowers are magenta in color. This plant tolerates dry conditions. The
common name is derived from the sticky stems.

NAME: Lysimachia clethroides - Gooseneck Loosestrife
HEIGHT X WIDTH: 2’ to 3’ x 2’ to 3’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Flower clusters are white, 3” to 6” long and slightly curved, having the
appearance of a gooseneck. This plant can be aggressive in the garden.
NAME: Lysimachia nummularia - Moneywort, Creeping Charlie
HEIGHT X WIDTH: 2” to 4” x 18” to 2’
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full sun to shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Grown for its ability to “creep” through the soil and its yellow cup shaped
flowers. The leaves are circular in shape. Best usage is to cover embankments. It can be very invasive.
NAME: Lysimachia punctata - Yellow Loosestrife
HEIGHT X WIDTH: 18” to 3’ x 1’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): This plant produces yellow flowers, and can spread rapidly in the garden.
NAME: Lythrum salicaria - Purple Loosestrife, Spiked Loosestrife
HEIGHT X WIDTH: 3’ to 5’ x 2’ to 3’
BLOOMTIME: Mid summer to late summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Produces attractive purple-red flowers on spikes. The species will readily take
over wet areas. As a result its usage is banned in some areas.
NAME: Macleaya cordata - Plume Poppy
HEIGHT X WIDTH: 6’ to 10’ x 6’
BLOOMTIME: Mid to late summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Potentially a very large plant for the back of the perennial border. It is grown
for its attractive leaves and white flowers.

NAME: Mertensia virginica -Virginia Bluebells, Cowslip
HEIGHT X WIDTH: 1’ to 18” x 1”
BLOOMTIME: Early spring
EXPOSURE: Shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The blue flowers are an early sign of spring. Young flowers are pink in color
turning to harmonious shades of lavender and blue. The foliage will die over the summer and so care
should be taken in the placement of Mertensia in the garden.
NAME: Monarda didyma - Bee Balm
HEIGHT X WIDTH: 2’ to 4’ x 3’
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): Grown for its scarlet-red flowers, the foliage has an aromatic smell to it when
crushed. American Indians supposedly used it to make tea. This plant can be invasive.
NAME: Myosotis sylvatica - Garden Forget-me-not
HEIGHT X WIDTH: 6” to 8” x 6”
BLOOMTIME: Spring
EXPOSURE: Medium shade (It can adapt to sunny locations if placed in moist, rich soil)
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This plant has small, delicate pale blue flowers that have a yellow center.
NAME: Nepeta x faassenii - Catmint
HEIGHT X WIDTH: 18” to 24” x 18”
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Attractive silver-green foliage with lavender-blue flowers. This is not catnip, but
this plant may attract cats in the area anyway.
NAME: Oenothera missouriensis - Ozark Sundrop
HEIGHT X WIDTH: 8” to 1’ x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): This plant’s blooms are bright yellow. It needs well drained soil to be healthy.
NAME: Oenothera tetragona - Sundrops
HEIGHT X WIDTH: 18” x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): This Oenothera produces a lemon yellow flower. Plants in this genus are
typically late to emerge in the spring. Care needs to be given to their location.

NAME: Paeonia suffruticosa - Tree Peony
HEIGHT X WIDTH: 3’ to 5’ x 3’ to 4’
BLOOMTIME: Mid to late spring
EXPOSURE: Full sun to filtered shade
HARDINESS: Zones 4 to 7
MAIN CHARACTERISTIC(S): This plant’s flowers have shades of red, pink, rose, white and yellow. A very
nice plant as a specimen in the border.
NAME: Papaver nudicaule - Iceland Poppy, Arctic Poppy
HEIGHT X WIDTH: 18” x 1’
BLOOMTIME: Spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 2 to 7
MAIN CHARACTERISTIC(S): The flowers have a crepe paper appearance and range in color from orange,
red, yellow, and salmon to white. They are slightly fragrant.
NAME: Papaver orientale - Oriental Poppy
HEIGHT X WIDTH: 1’ to 4’ x 1’ to 3’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): Flower colors range from white, pink, red to orange-red. The foliage will
after the plant has bloomed, so thought should be given to other plants that will fill in.
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NAME: Penstemon barbatus - Penstemon, Beardtongue
HEIGHT X WIDTH: 18” to 3’ x 18” to 3’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The scarlet-pink flowers are tubular in shape. Good soil drainage is very
important to help this plant grow and be healthy.
NAME: Penstemon digitalis ‘Huskers Red’ - Husker’s Red Beardtongue
HEIGHT X WIDTH: 30” to 3’ x 2’
BLOOMTIME: Early to mid-summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Attractive maroon-red foliage, while the flowers are white with a slight pink
cast.
NAME: Phlox divaricata - Woodland Phlox
HEIGHT X WIDTH: 8” to 1’ x 1’
BLOOMTIME: Late spring to early summer
EXPOSURE: Medium to full shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): This low growing phlox spreads by creeping rhizomes and produces white, pink,
blue or purple flowers.

NAME: Phlox paniculata - Garden Phlox
HEIGHT X WIDTH: 3’ to 4’ x 2’
BLOOMTIME: Summer
EXPOSURE: Full sun to Medium shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): The tallest of the phloxes, flowers can come in shades of white, purple, blue,
pink, scarlet, orange/salmon, bicolor and can have variegated leaves, depending on the cultivar. Powdery
mildew is a common problem, so the plant should be sited in full sun with good air circulation and
adequate moisture.
NAME: Phlox subulata - Creeping Phlox, Moss Pink, Moss Phlox
HEIGHT X WIDTH: 3” to 6” x 2’
BLOOMTIME: Early to mid-spring
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): The densely borne flowers range from reddish-purple, pink, blue, violet to
white over needle like leaves. This plant is excellent as a groundcover in full sun, well drained to dry soils.
NAME: Physostegia virginiana - False Dragonhead, Obediant Plant
HEIGHT X WIDTH: 2’ to 4’ x 2’ to 3’
BLOOMTIME: Late summer to fall
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): Tubular flowers in white, pink, or lavender are arranged in 4 vertical rows along
square stems. Contrary to its name, the plant can spread aggressivly.
NAME: Platycodon grandiflorus - Balloon Flower
HEIGHT X WIDTH: 2’ to 3’ x 18” to 2’
BLOOMTIME: Summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The flowers are balloon shaped and pop if squeezed just before they are ready
to open. Blue is the typical color, but pink, white and double flowers also exist. There are also a few dwarf
cultivars.
NAME: Polemonium caeruleum - Jacob’s ladder, Charity
HEIGHT X WIDTH: 2’ x 2’
BLOOMTIME: Late spring to early summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): Attractive green or variegated foliage helps to set off the blue, white or pink
flowers. This plant requires a soil that has excellent drainage and doesn’t grow well in hot
sunny sites.

NAME: Polygonatum biflorum - Solomon’s Seal
NAME: Pulmonaria longifolia - Long-leafed Lungwort
HEIGHT X WIDTH: 1’ x 18” to 2’
BLOOMTIME: Mid to late spring
EXPOSURE: Full to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The dark green, silver spotted leaves of this plant are much more narrow and
strap like than P. saccharata, It prefers moist and cool soil. The flowers are purple blue.
NAME: Pulmonaria saccharata - Bethlehem Sage
HEIGHT X WIDTH: 1’ to 18” x 2’
BLOOMTIME: Early to mid-spring
EXPOSURE: Full to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The flowers are pink, blue or white. The foliage is attractive with silver spotted
or sploched dark green leaves. The foliage is also very pubescent. It prefers cool moist soil.
NAME: Pulsatilla vulgaris - Pasque Flower
HEIGHT X WIDTH: 1’ x 1’
BLOOMTIME: Early to mid-spring
EXPOSURE: Full sun to medium shade (Prefers Medium shade in warmer climates)
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): An unusual flower that is purple-blue, wine red or white. The feathery seed
heads are also attractive. A nice plant for the rock garden, as well as being a nice sign of spring.
NAME: Ratibida pinnata - Drooping Coneflower, Mexican Hat
HEIGHT X WIDTH: 3’ to 5’ x 2’ to 3’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): Has drooping yellow petals with a prominent cone. Tolerant of dry soils, as it is
a native prairie plant.
NAME: Rudbeckia fulgida- Black-eyed Susan
HEIGHT X WIDTH: 2’ x 1’ to 18”
BLOOMTIME: Summer to fall
EXPOSURE: Full sun
HARDINESS: Zones 3 to 9
MAIN CHARACTERISTIC(S): This plant has golden yellow flowers with a dark brown center. It is very
tolerant of hot and dry conditions. ‘Goldsturm’ is the most common cultivar.

NAME: Rudbeckia subtomentosa- Sweet Black-eyed Susan
NAME: Salvia x superba - Blue Sage, Perennial Sage, Perennial Sage
HEIGHT X WIDTH: 1’ to 18” x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 7
MAIN CHARACTERISTIC(S): A compact plant with purple, blue, or rose colored flowers in summer and
leathery dark green leaves. This plant has an upright mounded habit and good drought and heat tolerance
once established. ‘Ostfriesland’ (‘East Friesland’) and ‘Mainacht’ (‘May Night’) are the two most popular
cultivars.
NAME: Salvia verticillata – Perennial Salvia
HEIGHT X WIDTH: 18” to 3’ x 18” to 3’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): Velvety purple flowers are born throughout the summer. Leaves and flowers
are distinctively different than S. x superba.
NAME: Scabiosa caucasica - Pincushion Flower
HEIGHT X WIDTH: 18” to 2’ x 1’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): This plant has flowers that range in pastel colors from lavender and pink
blue. If deadheaded, plants will bloom for an incredibly long time.
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NAME: Sedum kamtschaticum - Orange Stonecrop
HEIGHT X WIDTH: 4” x 1’ to 18”
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): The flowers are yellow and star shaped. This plant works well if planted in
openings on stone walls or in the rock garden.
NAME: Sedum spectabile - Showy Stonecrop
HEIGHT X WIDTH: 18” to 2’ x 18” to 2’
BLOOMTIME: Late summer to frost
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 10
MAIN CHARACTERISTIC(S): Fleshy foliage with dense clusters of rosy pink, red, or white flowers later in the
season. The old flower stems turn rusty brown in winter making this plant valuable year round in
the landscape. It is easy to grow and tolerates heat and drought.

NAME: Sedum spurium – Two row Stonecrop
NAME: Sempervivum tectorum - Hen-and-Chickens
HEIGHT X WIDTH: 3” to 4” x 3” to 4” (The flower stem can be a little over 1’)
BLOOMTIME: Mid-summer
EXPOSURE: Full sun
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Hen-and-Chickens is grown for its foliage which forms into tight rosettebunches. It performs best in poor soil that has good drainage.
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NAME: Smilacina racemosa - False Solomon’s Seal
HEIGHT X WIDTH: 30” x 18”
BLOOMTIME: Mid to late spring
EXPOSURE: Medium shade to full shade
HARDINESS: Zones 3 to 7
MAIN CHARACTERISTIC(S): The fragrant creamy white flowers are born on stems that slightly zig zag.
This plant requires acidic, moist soils. Red berries are borne in the fall.
NAME: Solidago rigida - Stiff Goldenrod
HEIGHT X WIDTH: 2’ to 4’ x 2’ to 3’
BLOOMTIME: Late summer to fall
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): The flowers are golden yellow. Plants prefer well-drained, poor soils and good
air circulation. A good plant to use in a naturalized situation.
NAME: Stachys byzantina - Lamb’s Ear
HEIGHT X WIDTH: 1’ to 15” x 18”
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Grown for its soft greenish-white leaves that are very pubescent. A very
nice plant for the edging border in a sunny, dry area.
NAME: Stokesia laevis - Stokes’ Aster
HEIGHT X WIDTH: 1’ to 2’ x 18”
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 5 to 9
MAIN CHARACTERISTIC(S): It is primarily grown for its lavender-blue, pink, or white flowers. Performs best
in sandy, well drained soils.

NAME: Thalictrum aquilegifolium - Columbine Meadow Rue
HEIGHT X WIDTH: 2’ to 3’ x 2’ to 3’
BLOOMTIME: Late spring to early summer
EXPOSURE: Medium shade to full sun
HARDINESS: Zones 5 to 8
MAIN CHARACTERISTIC(S): Grown for its attractive lilac, pink, or white colored flowers, the foliage looks
like columbine leaves and has a delicate appearance. If planted in full sun, it requires moist soil.
NAME: Thymus x serpyllum - Creeping Thyme, Mother-of-Thyme
HEIGHT X WIDTH: 2” to 6” x 1’ (Will spread)
BLOOMTIME: Late spring to summer
EXPOSURE: Full sun to medium shade (Spreads less in Medium shade)
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): Grown for the mint like scented foliage and pink to lilac flowers. It forms a very
nice groundcover in the perennial bed or rock garden.
NAME: Tiarella cordifolia - Foam Flower, False Mitrewort
HEIGHT X WIDTH: 6” to 1’ x 1’ to 2’
BLOOMTIME: Spring
EXPOSURE: Medium shade to full shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Foliage is very similar to Heuchera and comes in a multitude of colors and
patterns. Flowers are pink or white. Some cultivars will spread by stolons.
NAME: Tradescantia virginiana - Spiderwort, Widow’s Tears
HEIGHT X WIDTH: 1’ to 2’ x 1’ to 18”
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4 to 9
MAIN CHARACTERISTIC(S): Flowers in white, blue or purple with long and linear leaves. Spreads rapidly
and can be slightly invasive, however; cultivars are more clump forming.
NAME: Tricyrtis hirta
HEIGHT X WIDTH: 2’ to 3’ x 2’
BLOOMTIME: Summer
EXPOSURE: Medium shade
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): Exotic spotted, orchid like flowers are borne in clusters in the leaf axils. Lily like
leaves are very pubescent. Plants perform best in soils with high organic matter.
NAME: Veronica x ‘Goodness Grows’ - Goodness Grows Alpine Speedwell
HEIGHT X WIDTH: 10” to 1’ x 1’
BLOOMTIME: Late spring to frost
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): A compact growth habit, this plant has violet blue flowers.

NAME: Veronica spicata - Spike Speedwell
HEIGHT X WIDTH: 1’ to 2’ x 18” to 2’
BLOOMTIME: Late spring to mid-summer
EXPOSURE: Full sun to medium shade (It prefers full sun, but will tolerate some shade)
HARDINESS: Zones 3 to 8
MAIN CHARACTERISTIC(S): This plant has blue, pink or white flowers. The habit of this plant is very upright.
The soil should be well drained, especially in the winter. Popular Veronica hybrids include ‘Sunny Border
Blue’ and ‘Goodness Grows’.
NAME: Veronicastrum virginicum- Culver’s Root
HEIGHT X WIDTH: 3’ to 4’ x 2’ to 3’
BLOOMTIME: Summer
EXPOSURE: Full sun
HARDINESS: Zones 4 to 8
MAIN CHARACTERISTIC(S): This plant has veronica-like purple flower spikes and distinctive whorled foliage.
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BROADLEAF EVERGREENS
NAME: Buxus x ‘Green Velvet’ - Green Velvet Boxwood
HEIGHT X WIDTH: 3’ x 3’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): An evergreen rounded plant that is slow growing. The leaves are dark green.
NAME: Buxus microphylla ‘Wintergreen’ - Wintergreen Littleleaf Boxwood
HEIGHT x WIDTH: 3’ to 4’ x 3’ to 4’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): The growth habit is quite uniform for this boxwood. The leaves are light green
and small. This plant is best used as a hedge.
NAME: Euonymus fortunei ‘Emerald Gaiety’ - Emerald Gaiety Wintercreeper Euonymus
HEIGHT X WIDTH: 4’ to 5’ x 5’ to 6’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): The dark green leaves have white margins. A nice plant as a groundcover, vine or
foundation planting.
NAME: Euonymus fortunei ‘Emerald ‘n Gold’ - Emerald ‘n Gold Wintercreeper Euonymus
HEIGHT X WIDTH: 20” to 2’ x 2’ to 3’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Dark green leaves with yellow margins. The foliage may turn a slight pink cast in
the winter. This is a low growing shrub.
NAME: Euonymus fortunei ‘Sarcoxie’ - Sarcoxie Wintercreeper Euonymus
HEIGHT X WIDTH: 4’ to 5’ x 5’ to 6’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): This plant is tolerant of hot, dry conditions and has fewer problems with scale
than many other Euonymus species.
NAME: Ilex glabra - Inkberry
HEIGHT X WIDTH: 6’ to 8’ x 8’ to 10’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): The pale white flowers are borne in the early summer. This plant has a dense
upright habit. Best used as a foundation planting or in mass groupings.
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NAME: Ilex x meserveae ‘Blue Prince/Princess’ - Blue Prince/Princess Meserve Holly
NAME: Ilex x meserveae ‘China Boy/Girl’ - China Boy/Girl Meserve Holly
HEIGHT X WIDTH: 10’ x 8’ to 10’ (In Illinois the mature height is 4’ to 6’)
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): This holly has attractive leaves and is best used in mass plantings or small
groupings. The stems turn a noticeable yellow in the winter. Female plants have red fruits in the presence of male
plants.
NAME: Ilex opaca - American Holly
HEIGHT X WIDTH: 40’ x 50’ x 15’ to 30’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 6a to 9a
MAIN CHARACTERISTIC(S): Grown for its evergreen, spiny foliage and red fruits on female plants. It is a
picturesque tree with a pyramidal Habit. This plant is not very wind tolerant. If protected from wind it may be
grown in zone 5. However, it will not reach the height of plants grown in warmer zones.
NAME: Pieris japonica – Japanese Pieris
HEIGHT X WIDTH: 8’ to 12’ X 6’ to 8’
EXPOSURE: Medium shade to shade
HARDINESS: Zone 5 to 8
MAIN CHARACTERISTIC(S): Evergreen, dark green leaves, new growth is bronze/red, urn-shaped fragrant
white flowers.
NAME: Rhododendron catawbiense - Catawba Rhododendron
HEIGHT X WIDTH: 6’ to 10’ x 5’ to 8’
EXPOSURE: Full sun to medium shade (Full sun is not advised in warmer climates)
HARDINESS: Zones 5b to 7b
MAIN CHARACTERISTIC(S): Typically grown for its colorful shades of lilac, white or red flowers. The foliage is
large, dark green and evergreen.
NAME: Rhododendron ‘P.J.M.’ - P.J.M. Rhododendron
HEIGHT X WIDTH: 3’ to 6’ x 3’ to 6’’
EXPOSURE: Full sun to medium shade (Full sun is not advised in warmer climates)
HARDINESS: Zones 4a to 7b
MAIN CHARACTERISTIC(S): The flowers are lavender-pink in color. The foliage is evergreen and turns a
purple-maroon cast in the winter.
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FLOWERING SHRUBS
NAME: Aesculus pavia - Red Buckeye
HEIGHT X WIDTH: 10’ to 20’ x 10’ to 20’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Attractive red flowers in the late spring. Red Buckeye is a very nice specimen
plant. It may also be considered a small tree.
NAME: Aronia arbutifolia - Red Chokeberry
HEIGHT X WIDTH: 4’ to 8’ x 3’ to 5’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): Very adaptable to a variety of sites. The persistent red fruits in the fall are very
attractive. Best used in mass plantings.
NAME: Aronia melanocarpa - Black Chokeberry
HEIGHT X WIDTH: 3’ to 5’ x 2’ to 4’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 7b
MAIN CHARACTERISTIC(S): Similar to Red Chokeberry, except the fruit color is a dark blue-black.
NAME: Berberis thunbergii var. atropurpurea - Purpleleaf Japanese Barberry
HEIGHT X WIDTH: 3’ to 5’ x 3’ to 6’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): The leaves have a purple-red cast, which is more prominent if the plant is
sited in full sun. Best used in mass groupings or as a hedge row.
NAME: Calycanthus floridus - Common Sweetshrub
HEIGHT X WIDTH: 5’ to 10’ x 5’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): The stem has a very aromatic scent when scratched. Flowers are a deep
maroon-red color and are born in the spring. An excellent shrub for a variety of landscapes.
NAME: Caryopteris x clandonensis - Bluebeard
HEIGHT X WIDTH: 2’ x 3’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 8b
MAIN CHARACTERISTIC(S): Blue flowers are born throughout the last part of the summer. In colder
climates this shrub is treated as a herbaceous perennial.
NAME: Chaenomeles japonica – Japanese Flowering Quince
HEIGHT X WIDTH: 6’ to 10’ x 6’ to 10’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): A small broad rounded shrub that has showy flowers in the spring.
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NAME: Chionanthus virginicus - White Fringetree
HEIGHT X WIDTH: 10’ to 20’ x 10’ to 20
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): Attractive white flowers in the early summer. Female plants have dark blue
fruit that attracts birds. Nice as a specimen or in mass groupings.
NAME: Clethra alnifolia - Summersweet Clethra
HEIGHT X WIDTH: 3’ to 6’ x 3’ to 6’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): Attractive white flowers are born in the summer. It prefers moist to wet soils.
NAME: Cornus alba - Tatarian Dogwood
HEIGHT X WIDTH: 8’ to 10’ x 5’ to 10’
EXPOSURE: Light shade
HARDINESS: Zones 3a to 8a
MAIN CHARACTERISTIC(S): The canes have a red cast in the winter. This plant has white flowers in late
Spring.
Cornus kousa – Kousa Dogwood
HEIGHT X WIDTH: 20’ to 30’ x 20’ to 30’
EXPOSURE: Full sun to medium shade
HARDINESS: Zone 5 to 8
MAIN CHARACTERISTIC(S): Multicolored trunk, dark green leaves, white flowers, red
fruit, good specimen plant.
NAME: Cornus mas - Cornelian Cherry Dogwood
HEIGHT X WIDTH: 20’ to 25’ x 15’ to 20’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): The yellow flowers are an early sign of spring. Red fruits are borne in the
summer. It is best used as a specimen or in group plantings. It may also be considered a small tree.
NAME: Cornus racemosa - Gray Dogwood
HEIGHT X WIDTH: 10’ to 15’ x 10’ to 15’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 7b
MAIN CHARACTERISTIC(S): The fruit pedicels have a reddish cast and persist until mid-winter. Birds are
heavily attracted to the fruit. Withstands poor soil conditions. This plant will sucker.
Corylus americana – American Filbert
HEIGHT X WIDTH: 8’ to 10; x 8’ to 10’
EXPOSURE: Full sun to medium shade
HARDINESS: Zone 4 to 9
MAIN CHARACTERISTIC(S): Dark green leaves, brown catkins, good for naturalizing
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NAME: Corylus avellana ‘Contorta’ - Contorted Filbert, Harry Lauder’s Walkingstick
HEIGHT X WIDTH: 7’ to 10’ x 5’ to 8’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 8b
MAIN CHARACTERISTIC(S): A very unique plant to add mood and atmosphere to the landscape. The
leaves and stems have a contorted appearance. This grafted plant can sucker heavily, creating a maintenance
problem unless the suckers are removed.
NAME: Cotinus coggygria ‘Royal Purple’ – Royal Purple Common Smokebush
HEIGHT X WIDTH: 8’ to 15’ x 8’ to 15’
EXPOSURE: Full sun
HARDINESS: Zones 5a to 7b
MAIN CHARACTERISTIC(S): The leaves are dark purple-red in color. The purplish inflorescences appear in
the early summer. A very attractive shrub, especially when in flower.
NAME: Cotoneaster apiculatus - Cranberry Cotoneaster
HEIGHT X WIDTH: 2’ to 3’ x 3’ to 6’
EXPOSURE: Full sun
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): This plant has a very arching mounded habit. The red fruit occurs in the late
summer and the leaves are shiny dark green. It is best used in group plantings or in the shrub border.
NAME: Cotoneaster dammeri - Bearberry Cotoneaster
HEIGHT X WIDTH: 1’ to 18” x 2 to 3’ (Spreading)
EXPOSURE: Full sun
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Semi-evergreen to evergreen. This plant is a nice alternative to many
groundcovers. The fruit is red and is borne in the late summer, however, this cotoneaster does not fruit as
heavily as many of the others.
NAME: Cotoneaster divaricatus - Spreading Cotoneaster
HEIGHT X WIDTH: 5’ to 6’ x 5’ to 6’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 7a
MAIN CHARACTERISTIC(S): Known for its dark green leaves in summer and small red fruits in the fall.
This plant is best used in foundation plantings or in groupings.
NAME: Cotoneaster x ‘Hessei’ - Hess Cotoneaster
HEIGHT X WIDTH: 2’ to 3’ x 5’ to 7’
EXPOSURE: Full sun
HARDINESS: Zones 5b to 7b
MAIN CHARACTERISTIC(S): A deciduous shrub, the leaves have a shiny dark green cast. Red fruits are
born in the late summer. It can be a good alternative to use as a groundcover.
NAME: Deutzia gracilis - Slender Deutzia
HEIGHT X WIDTH: 2’ to 3’ x 2’ to 4’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8b
MAIN CHARACTERISTIC(S): Attractive white flowers in the spring. The plant makes a nice accent in the
spring shrub border, or can be used in small mass groupings.
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NAME: Euonymus alatus - Winged Euonymus, Burning Bush
HEIGHT X WIDTH: 15’ to 20’ x 15’ to 20’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones Zones 4a to 8a
MAIN CHARACTERISTIC(S): Develops handsome pinkish- red fall foliage. The stems develop “wings”.
Ideal for an accent plant or used in a mass grouping.
NAME: Forsythia x intermedia - Border Forsythia
HEIGHT X WIDTH: 6’ to 10’ x 8’ to 12’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): Attractive yellow flowers are produced in the early spring. The plant is best
used in the shrub border or in mass planting situations.
NAME: Fothergilla gardenii - Dwarf Fothergilla
HEIGHT X WIDTH: 2’ to 4’ x 2’ to 4’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): The flowers are showy, white and fragrant, and born in the spring. This shrub
makes a nice specimen plant or can be used in group massing. Prefers acidic moist soils.
NAME: Hamamelis vernalis - Vernal Witchhazel
HEIGHT X WIDTH: 6’ to 12’ x 8’ x 15’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): A very good shrub to use in the winter landscape. Flowers occur in January to
February and can be yellow, orange or red.
NAME: Hamamelis virginiana - Common Witchhazel
HEIGHT X WIDTH: 20’ to 30’ x 20’ to 25’
EXPOSURE: Full sun to shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): The flowers are yellow and occur in the late fall or early winter. A very
nice shrub for a naturalized setting. This plant can also be a specimen tree.
NAME: Hibiscus syriacus - Rose of Sharon
HEIGHT X WIDTH: 8’ to 12’ x 5’ to 10’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): The large showy flowers range in color from white to red to lavender. They
occur in the summer. Commonly used as a specimen plant, it is also nice to use in small mass plantings.
NAME: Hydrangea arborescens - Smooth Hydrangea
HEIGHT X WIDTH: 3’ to 5’ x 3’ to 5’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): The large white flowers are borne in the summer. They turn tan and persist
into the winter adding interest to the landscape. Younger stems are tan in color and smooth, as the stems
mature they start to exfoliate and have gray and tan streaks.
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NAME: Hydrangea macrophylla - Bigleaf Hydrangea
HEIGHT X WIDTH: 3’ to 5’ x 3’ to 6’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 6a to 9a
MAIN CHARACTERISTIC(S): The flowers occur in the summer. If the pH is acidic (less than 5.5), the
flowers will be blue. If the pH is alkaline (higher than 6), the flowers will be pink. This plant makes a very nice
specimen or group planting. It performs best in warmer zones.
NAME: Hydrangea paniculata - Panicle Hydrangea
HEIGHT X WIDTH: 10’ to 20’ x 10’ to 20’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 8a
MAIN CHARACTERISTIC(S): The white flowers are borne in the summer and fade to a pink cast in the late
summer. The flowers later turn tan and persist through the winter. This plant has an upright fountain habit. It
may also be considered a small tree.
NAME: Hydrangea quercifolia - Oakleaf Hydrangea
HEIGHT X WIDTH: 4’ to 6’ x 4’ to 6’
EXPOSURE: Full sun to shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Excellent oak leaf like foliage, large clusters of white flowers in the summer,
and interesting stem character make this plant a very nice specimen in the garden. Also adds interest to larger
settings if used in mass.
NAME: Hypericum frondosum – Golden St. Johnswort
HEIGHT X WIDTH: 3’ to 4’ x 3’ to 4’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones Zones 5b to 8a
MAIN CHARACTERISTIC(S): The leaves have a blue-green cast. Flowers are yellow and occur in the
summer. This plant is very nice in massed groupings.
NAME: Ilex verticillata - Common Winterberry
HEIGHT X WIDTH: 5’ to 10 x 5’ to 10’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): This plant is deciduous which helps to show off the red fruits it holds into the
winter.
NAME: Kerria japonica - Japanese Kerria
HEIGHT X WIDTH: 3’ to 6’ x 3’ to 9’
EXPOSURE: Medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Attractive yellow flowers in the spring. The bright green stems add interest to
the winter landscape. Best usage is in mass groupings.
NAME: Kolkwitzia amabilis - Beautybush
HEIGHT X WIDTH: 8’ to 15’ x 8’ to 15’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): This shrub has a fountain like habit. It produces pale pink flowers in the
spring. Makes for a nice shrub row.
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NAME: Ligustrum amurense - Amur Privet
HEIGHT X WIDTH: 12’ to 15’ x 8’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 8a
MAIN CHARACTERISTIC(S): Tolerant of air pollution and dry soils. This shrub is typically sheared into a
hedge.
NAME: Ligustrum obtusifolium - Border Privet
HEIGHT X WIDTH: 10’ to 12’ x 12’ to 15’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 8a
MAIN CHARACTERISTIC(S): Similar to Amur Privet. Both can be used as a screen in addition to forming a
hedge.
NAME: Ligustrum x vicaryi - Golden Vicary Privet
HEIGHT X WIDTH: 4’ to 10’ x 4’ to 10’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5b to 8b
MAIN CHARACTERISTIC(S): Noticeable yellow-green foliage. This shrub is useful as an accent plant in
the landscape.
NAME: Ligustrum vulgare – European Privet
HEIGHT X WIDTH: 12’ to 15’ x 12’ to 15’
EXPOSURE: Sun to moderate shade
HARDINESS: Zone 5 to 7
MAIN CHARACTERISTIC(S): White flowers, black fruit. Dark green leaves, upright spreading habit.
NAME: Lonicera x heckrottii – Goldflame Honeysuckle
HEIGHT X WIDTH: 10’ to 20’
EXPOSURE: Sun to moderate shade
HARDINESS: Zone 4 to 8
MAIN CHARACTERISTIC(S): Waxy blue leaves, pink and yellow flowers, vine habit, fragrant flowers.
NAME: Lonicera sempervirens – Trumpet Honeysuckle
HEIGHT X WIDTH: 10’ to 20’
EXPOSURE: Sun to moderate shade
HARDINESS: Zone 4 to 9
MAIN CHARACTERISTIC(S): Vine, blue green leaves, trumpet-shaped red/orange flowers, not fragrant.
NAME: Lonicera maackii - Amur Honeysuckle
HEIGHT X WIDTH: 12’ to 15’ x 12’ to 15’
EXPOSURE: Full sun to shade
HARDINESS: Zones 3a to 8a
MAIN CHARACTERISTIC(S): This plant is suitable to use where little else will grow. The red fruit persists
into the winter. Birds spread the seeds, resulting in it becoming a weedy species.
NAME: Myrica pensylvanica - Northern Bayberry
HEIGHT X WIDTH: 4’ to 12’ x 4’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): Semi-evergreen to evergreen foliage. Small blue-gray fruit that persist over the
winter on the female plants. The leaves and stem have a pleasant bayberry scent.
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NAME: Philadelphus coronarius - Sweet Mockorange
HEIGHT X WIDTH: 10’ to 12’ x 10’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 7b
MAIN CHARACTERISTIC(S): Sweet scented flowers that are born in the late spring. Best usage is in the
shrub border.
NAME: Philadelphus virginalis - Virginal Mockorange
HEIGHT X WIDTH: 5’ to 8’ x 5’ to 8’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 8b
MAIN CHARACTERISTIC(S): Sweet scented double white flowers are produced by this vigorous shrub. It is
very upright and leggy in habit.
NAME: Physocarpus opulifolius - Common Ninebark, Eastern Ninebark
HEIGHT X WIDTH: 6’x 6’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3a to 6b
MAIN CHARACTERISTIC(S): Dark green foliage. This dwarf selection is best used in the front shrub border
or the mid-border of a perennial bed.
NAME: Potentilla fruticosa - Potentilla, Bush Cinquefoil
HEIGHT X WIDTH: 3’ x 3’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 2b to 7b
MAIN CHARACTERISTIC(S): The blue-green foliage compliments the yellow flowers in the summer. Ideal
in the shrub border or in a foundation planting.
NAME: Prunus x cistena - Purpleaf Sand Cherry
HEIGHT X WIDTH: 7’ to 12’ x 7’ to 12’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 3b to 8a
MAIN CHARACTERISTIC(S): The pale pink flowers contrast nicely with the purple-red foliage.
NAME: Pyracantha coccinea - Scarlet Firethorn
HEIGHT X WIDTH: 5’ to 12’ x 5’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Semi-evergreen to evergreen foliage. The white flowers are borne in the
spring. Attractive orange-red fruit occurs in the fall and persist into the winter. This plant has
sharp
spines and does has the tendency to collect leaves and trash in the winter. However, it can make a nice
specimen or natural fence. Performs better in warmer climates.
NAME: Rhamnus cathartica - Common Buckthorn
HEIGHT X WIDTH: 15’ to 25’ x 15’ to 25’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 6b
MAIN CHARACTERISTIC(S): This plant will grow where many others will not. It potentially can have the
habit of a tree. It easily escapes cultivation as birds spread the seeds.
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NAME: Rhus aromatica ‘Gro-Low’ - Gro-low Fragrant Sumac
HEIGHT X WIDTH: 2’ x 6’ to 8’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): A low growing Sumac with red fruits and orange-red fall color. This plant
could be used in a ground cover situation.
NAME: Rhus copallina - Flameleaf Sumac, Shining Sumac
HEIGHT X WIDTH: 15’ to 30’ x 15’ to 30’ (Spreading)
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): Adaptable to dry soils. This Sumac has excellent red fall color.
NAME: Rhus typhina – Staghorn Sumac
HEIGHT X WIDTH: 12’ to 25’ x 12’ to 20’
EXPOSURE: Sun to medium shade
HARDINESS: Zone 3 to 8
MAIN CHARACTERISTIC(S): Hairy stems, hairy conical drupes, red/orange fall color, leaves with serrate
margins.
NAME: Ribes alpinum - Alpine Currant
HEIGHT X WIDTH: 3’ to 6’ x 3’ to 8’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 7b
MAIN CHARACTERISTIC(S): This plant has bright green foliage, which is very noticeable in the early spring.
Best usage is in hedges.
NAME: Rosa rugosa - Rugosa Rose, Saltspray Rose
HEIGHT X WIDTH: 4’ to 6’ x 4’ to 6’
EXPOSURE: Full sun
HARDINESS: Zones 3a to 7b
MAIN CHARACTERISTIC(S): Attractive rose-lavender, white or yellow flowers in the summer followed by
orange to red fruits. Very easy to grow in a variety of conditions.
NAME: Salix caprea - Goat Willow
HEIGHT X WIDTH: 15’ to 25’ x 10’ to 15’
EXPOSURE: Full sun
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): Often confused with Salix discolor (Pussy Willow). This plant produces Pussy
Willow like flowers in the very early spring.
NAME: Salix purpurea - Purpleosier Willow
HEIGHT X WIDTH: 8’ to 10’ x 5’ to 8’
EXPOSURE: Full sun
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): A rounded, dense shrub in habit. It is often used to control erosion next to
waterways.
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NAME: Sambucus canadensis - American Elder
HEIGHT X WIDTH: 5’ to 15’ x 5’ to 15’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3a to 9a
MAIN CHARACTERISTIC(S): A very irregular habit, this plant will sucker. The fruit attracts birds. Best usage
is in a naturalized setting.
NAME: Spiraea japonica ‘Goldmound’ - Goldmound Japanese Spirea
HEIGHT X WIDTH: 18” to 3’ x 3’ to 4’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): The emerging leaves have a red-bronze color which later fades to a goldenyellow. The flowers are borne in the summer and are pink. The habit of this Spirea is low and mounded.
NAME: Spiraea japonica ‘Little Princess’ - Little Princess Japanese Spirea
HEIGHT X WIDTH: 2’ x 3’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): Pink flowers occur in the summer. This plant is best used in mass plantings.
NAME: Spiraea thunbergii - Thunberg Spirea
HEIGHT X WIDTH: 3’ to 5’ x 3’ to 5’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): The white flowers are borne before the leaves emerge and are an early sign of
spring. This plant has a very fine texture. The habit is arching. Best used in mass plantings or as a specimen.
NAME: Spiraea x vanhouttei - Vanhoutte Spirea
HEIGHT X WIDTH: 5’ to 8’ x 8’ to 10’
EXPOSURE: Full sun
HARDINESS: Zones 3b to 8b
MAIN CHARACTERISTIC(S): The leaves have a blue-green cast and the white flowers occur in the very late
spring. It has an arching habit and is best used in the shrub border or in mass plantings.
NAME: Stephanandra incisa - Cutleaf Stephanandra
HEIGHT X WIDTH: 4’ to 7’ x 4’ to 7’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8b
MAIN CHARACTERISTIC(S): Best usage is as a hedge or in the shrub border. It has attractive deeply serrate
leaves and a mounded habit.
NAME: Symphoricarpos albus - Common Snowberry
HEIGHT X WIDTH: 3’ to 4’ x 3’ to 4’
EXPOSURE: Medium shade to shade
HARDINESS: Zones 4a to 8b
MAIN CHARACTERISTIC(S): Interesting white fruit that is born in the fall.
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NAME: Syringa x chinensis - Chinese Lilac
HEIGHT X WIDTH: 8’ to 15’ x 8’ to 15’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4a to 8b
MAIN CHARACTERISTIC(S): A graceful shrub that has lilac colored flowers in the spring. Very fragrant
when in flower. A nice specimen or massing plant.
NAME: Syringa meyeri - Meyer lilac
HEIGHT X WIDTH: 4’ to 5’ x 6’ to 12’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4a to 7b
MAIN CHARACTERISTIC(S): The fragrant flowers are lavender in color.
NAME: Syringa patula ‘Miss Kim’ - Miss Kim Manchurian Lilac
HEIGHT X WIDTH: 3’ to 6’ x 3’ to 4’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3a to 7b
MAIN CHARACTERISTIC(S): This lilac has a compact habit. The flowers are blue- lavender in color. A good
plant to use as a hedge.
NAME: Syringa vulgaris - Common Lilac
HEIGHT X WIDTH: 8’ to 15’ x 6’ to 12’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 3b to 7b
MAIN CHARACTERISTIC(S): The lilac colored flowers are borne in the spring and are very fragrant.
Best usage is in group plantings to achieve the full effect of the scented flowers.
NAME: Viburnum x burkwoodii - Burkwood Viburnum
HEIGHT X WIDTH: 8’ to 10’ x 6’ to 8’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 8b
MAIN CHARACTERISTIC(S): Attractive glossy, semi-evergreen foliage and showy white flowers that are
fragrant in the spring. As with most Viburnums, this plant prefers a slightly acidic soil.
NAME: Viburnum carlesii - Koreanspice Viburnum
HEIGHT X WIDTH: 4’ to 6’ x 4’ to 6’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4b to 8a
MAIN CHARACTERISTIC(S): Excellent pink cast flowers that have an intoxicating scent. One of the best
Viburnums to plant for flowers. Attractive red fall color. Best used as a specimen or in small group massings.
NAME: Viburnum dentatum - Arrowwood Viburnum
HEIGHT X WIDTH: 6’ to 10’ x 6’ to 10’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): Best used as a hedge or screen. This is one of the more tolerant Viburnums of
a variety of conditions.
NAME: Viburnum x juddii – Judd Viburnum
HEIGHT X WIDTH: 6’ to 8’ x 6’ to 8’
EXPOSURE: Sun to moderate shade
HARDINESS: Zone 4 to 8
MAIN CHARACTERISTIC(S): Dark green leaves, pink buds open to white flowers, fragrant.
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NAME: Viburnum lantana ‘Mohican’ - Mohican Wayfaringtree Viburnum
HEIGHT X WIDTH: 6’ to 10’ x 6’ to 10’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4a to 7b
MAIN CHARACTERISTIC(S): The habit is dense and compact. The foliage has a dark green color.
Flowers are creamy white and born in the spring.
NAME: Viburnum opulus - European Cranberrybush Viburnum
HEIGHT X WIDTH: 8’ to 12’ x 10’ to 15’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 8b
MAIN CHARACTERISTIC(S): Attractive dark green leaves. The flowers are white and are borne in the
spring. Red fruits occur in the fall. A very nice plant to use in massing or as a specimen.
NAME: Viburnum plicatum forma tomentosum - Doublefile Viburnum
HEIGHT X WIDTH: 8’ to 10’ x 10’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): White flowers are borne in the late spring. The habit is upright, but the
branching pattern is horizontally layered. This viburnum makes a nice specimen plant or can be used effectively
in group massings.
NAME: Viburnum prunifolium - Blackhaw Viburnum
HEIGHT X WIDTH: 10’ to 15’ x 8’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): Somewhat like Nannyberry Viburnum in appearance with showy white
flowers, but with a more compact habit. The foliage turns red to bronze in the fall. A nice specimen plant or
can be used in the shrub border.
NAME: Viburnum x rhytidophylloides ‘Alleghany’ - Alleghany Lantanaphyllum Viburnum
HEIGHT X WIDTH: 8’ to 12’ x 8’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 8a
MAIN CHARACTERISTIC(S): Dark green semi-evergreen to evergreen leaves. It has white flowers and fruits
that are red turning to black. This plant serves as an excellent screening plant.
NAME: Viburnum trilobum - American Cranberrybush Viburnum
HEIGHT X WIDTH: 8’ to 12’ x 8’ to 12’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 2b to 7a
MAIN CHARACTERISTIC(S): Very cold hardy. This plant has white flowers in the spring and persistent
red fruits in the fall. Very effective as a screen.
NAME: Weigela florida - Old Fashioned Weigela
HEIGHT X WIDTH: 5’ to 8’ x 8’ to 10’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): Attractive rosy-pink or red flowers are born in the early summer. A very nice
plant to use in the shrub border or in small mass groupings. It requires pruning to keep a uniform appearance.
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SHADE TREES AND ORNAMENTALS
NAME: Acer x freemanii - Freeman Hybrid Maple
HEIGHT X WIDTH: 40’ to 60’ x 30’ to 50’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): A cross between red and silver Maple. Represented by numerous cultivars. One of
the more popular is Armstrong Hybrid Red Maple. All of the Maples that fall under this hybrid cross have an
upright columnar habit. Very useful in confined areas.
NAME: Acer ginnala - Amur Maple
HEIGHT X WIDTH: 15’ to 25’ x 15’ to 25’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 2b to 8a
MAIN CHARACTERISTIC(S): A multi-stemmed tree with excellent fall color. Best usage is as a specimen or in
group plantings. Amur Maple tolerates shade better than other Maples.
NAME: Acer griseum - Paperbark Maple
HEIGHT X WIDTH: 20’ to 30’ x 15’ to 20’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 7b
MAIN CHARACTERISTIC(S): This is one of the most beautiful of all maple trees. The bark is exfoliating with
various shades of cinnamon and red-brown colors. It can have nice red fall color.
NAME: Acer negundo - Boxelder
HEIGHT X WIDTH: 30’ to 50’ x 30’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 2a to 8a
MAIN CHARACTERISTIC(S): This tree will grow where many others will not. It is usually short lived.
NAME: Acer palmatum ‘Bloodgood’ - Bloodgood Japanese Maple
HEIGHT X WIDTH: 15’ to 20’ x 15’ to 20’
EXPOSURE: Light shade to medium shade
HARDINESS: Zones 5b to 8a
MAIN CHARACTERISTIC(S): A very attractive red leaf form. It prefers a protected site from winds and direct
sun.
NAME: Acer platanoides - Norway Maple
HEIGHT X WIDTH: 40’ to 50’ x 30’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 7b
MAIN CHARACTERISTIC(S): An adaptable shade tree. It is very tolerant of hot, dry sites and is relatively
tolerant of air pollution. Some list this tree as an invasive species.
NAME: Acer platanoides ‘Crimson King’ - Crimson King Norway Maple
HEIGHT X WIDTH: 40’ to 50’ x 30’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 7b
MAIN CHARACTERISTIC(S): The leaves are a dark maroon-red color. This plant is one of the more vigorous
red leaved maples.
1

NAME: Acer rubrum - Red Maple
HEIGHT X WIDTH: 40’ to 60’ x 30’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): This plant makes a nice lawn or street shade tree. It is one of the traditional plants
used for fall color. The colors will typically range from red to orange-red.
NAME: Acer saccharum - Sugar Maple
HEIGHT X WIDTH: 60’ to 75’ x 40’ to 50’
EXPOSURE: Full sun to shade
HARDINESS: Zones 3b to 7b
MAIN CHARACTERISTIC(S): Sugar Maple is best used in a large lawn situation or other non-confining areas. It
has excellent fall color, ranging from shades of yellow to orange to red.
NAME: Acer saccharinum - Silver Maple
HEIGHT X WIDTH: 50’ to 75’ x 35’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3a to 9a
MAIN CHARACTERISTIC(S): A very fast growing maple. It will grow where many other plants will not, but is
relatively short lived. Often selected by homeowners who want shade in a hurry. It is weak wooded.
NAME: Aesculus glabra - Ohio Buckeye
HEIGHT X WIDTH: 20’ to 40’ x 20’ to 40’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 3a to 8b
MAIN CHARACTERISTIC(S): Greenish-yellow flowers in the late spring or early summer and orange-red fall
color. This plant makes a nice specimen tree. The fruits are poisonous if eaten.
NAME: Aesculus hippocastanum - Common Horsechestnut
HEIGHT X WIDTH: 50’ to 75’ x 40’ to 65’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 8a
MAIN CHARACTERISTIC(S): A very majestic Horsechestnut. The creamy white flowers are produced in the
early summer. Best suited in a large landscape situation, such as a park.
NAME: Ailanthus altissima - Tree of Heaven
HEIGHT X WIDTH: 40’ to 60’ x 30’ to 40’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): A very fast growing tree. Tree of Heaven will grow where many other plants will
not. It is often freely spreading in urban areas.
NAME: Alnus glutinosa - European, Common, or Black Alder
HEIGHT X WIDTH: 40’ to 60’ x 20’ to 40’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4a to 8b
MAIN CHARACTERISTIC(S): A good tree for a moist or wet site. The persistent fruit adds some interest to the
winter landscape. The habit is pyramidal.
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NAME: Amelanchier arborea - Downy Serviceberry
HEIGHT X WIDTH: 15’ to 25’ x 10’ to 25’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 8a
MAIN CHARACTERISTIC(S): The leaves emerge light green with a soft white pubescence. The flowers occur in
the spring and are white. In the fall the colors can range from yellow to red. Best usage is as a specimen plant or in
mass groupings.
NAME: Amelanchier x grandiflora - Apple Serviceberry
HEIGHT X WIDTH: 15’ to 25’ x 15’ to 25’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 8a
MAIN CHARACTERISTIC(S): A multi-stemmed tree. This plant is nice as a specimen or in mass groupings to
provide a screen. White flowers are produced in the spring with edible fruit soon following. The fall color is
excellent.
NAME: Betulapopulifolia ‘Whitespire’ - Whitespire Birch
HEIGHT X WIDTH: 50’ to 60’ x 25’ to 35’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 7b
MAIN CHARACTERISTIC(S): This birch is relatively free of borer problems. The bark is an attractive white, but
does not exfoliate like many other birch trees.
NAME: Betula nigra - River Birch
HEIGHT X WIDTH: 40’ to 70’ x 40’ to 60’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): Very attractive off-white to tan bark, this birch is relatively disease and pest free
compared to other birch trees. It can be multi-stemmed and prefers moist soils.
NAME: Carya illinoensis - Pecan
HEIGHT X WIDTH: 70’ to 100’ x 60’ to 80’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 6a to 9a
MAIN CHARACTERISTIC(S): This plant can be difficult to transplant. The fruit is edible, but in the landscape its
best usage is for shade.
NAME: Carya ovata - Shagbark Hickory
HEIGHT X WIDTH: 60’ to 80’ x 40’ to 60’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4b to 8b
MAIN CHARACTERISTIC(S): This tree is named for its bark which curls away from the trunk in large plates.
The foliage is a rich green color. It prefers a well drained soil. The fruit is edible.
NAME: Carpinus betulus ‘Fastigiata’ - Upright European Hornbeam
HEIGHT X WIDTH: 30’ to 40’ x 20’ to 30’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 7a
MAIN CHARACTERISTIC(S): This plant is best used as a screen hedge. It has an upright habit.
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NAME: Carpinus caroliniana - American Hornbeam, Blue Beech
HEIGHT X WIDTH: 20’ to 35’ x 20’ 35’
EXPOSURE: Full sun to shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): Blue Beech is best used in a shaded area. It prefers rich, slightly acidic soils.
NAME: Catalpa speciosa - Northern Catalpa
HEIGHT X WIDTH: 50’ to 80’ x 25’ to 40’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): Attractive large white flowers in May-June. This plant has a coarse texture and can
be interesting in the winter landscape. The wood is rather brittle.
NAME: Celtis occidentalis - Common Hackberry
HEIGHT X WIDTH: 50’ to 70’ x 50’ to 70’
EXPOSURE: Full sun
HARDINESS: Zones 3b to 8b
MAIN CHARACTERISTIC(S): A good tree for large open areas. Common Hackberry tolerates dry soils and
windy conditions.
NAME: Cercidiphyllum japonicum - Katsuratree
HEIGHT X WIDTH: 40’ to 60’ x 40’ to 60’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): The leaves of this plant emerge reddish-purple in color, changing to blue- green
over the summer and finally a soft yellow in the fall. It requires a moist site.
NAME: Cercis canadensis - Eastern Redbud
HEIGHT X WIDTH: 20’ to 30’ x 25’ to 35’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): A very popular tree because of the rosy-pink flowers in spring. It makes a nice
specimen tree or is attractive in groupings.
NAME: Cladrastis lutea - American Yellowood
HEIGHT X WIDTH: 30’ to 50’ x 40’ to 50’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 8a
MAIN CHARACTERISTIC(S): This vase-shaped plant has attractive white flowers in the spring. Its best usage is
as a medium size shade tree.
NAME: Cornus alternifolia - Pagoda Dogwood
HEIGHT X WIDTH: 15’ to 25’ x 20’ to 35’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 7a
MAIN CHARACTERISTIC(S): An underutilized Dogwood. This plant has a very horizontal spreading habit. Nice
as a specimen tree.

4

NAME: Cornus kousa - Kousa Dogwood
HEIGHT X WIDTH: 20’ to 30’ x 20’ to 30’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 7b
MAIN CHARACTERISTICS: The bracts, which most people identify as flowers, are creamy white and are born in
the early summer. A very nice specimen plant or good to use in group massing.
NAME: Cornus mas - Cornelian Cherry Dogwood
HEIGHT X WIDTH: 20’ to 25’ x 15’ to 20’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): The yellow flowers are an early sign of spring. Red fruits are borne in the summer.
It is best used as a specimen or in group plantings. It may also be considered a small tree.
NAME: Corylus colurna - Turkish Filbert
HEIGHT X WIDTH: 40’ to 50’ x 15’ to 30’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 8b
MAIN CHARACTERISTIC(S): This plants canopy forms a unique, pyramidal silhouette. It is a rather attractive
tree that is tolerant of temperature extremes.
NAME: Crataegus crusgalli - Cockspur Hawthorn
HEIGHT X WIDTH: 20’ to 30’ x 20’ to 35’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 6b
MAIN CHARACTERISTIC(S): Grown for its white flowers and good fall color, it is best used is in groupings or
as a specimen tree. It has a very noticeable horizontal habit. This plant has wicked 3” long thorns. Caution should
be used in planting it in areas where it could harm someone.
NAME: Crataegus crusgalli var. inermis - Thornless Cockspur Hawthorn
HEIGHT X WIDTH: 20’ to 30’ x 20’ to 35’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 7a
MAIN CHARACTERISTIC(S): The same as Crataegus crusgalli, except there are no thorns.
NAME: Crataegus phaenopyrum - Washington Hawthorn
HEIGHT X WIDTH: 25’ to 30’ x 20’ to 25’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 8b
MAIN CHARACTERISTIC(S): Attractive white flowers in spring and persistent red fruits in the fall. This tree has
1” long thorns and should not be planted in an area where this could be a problem. Otherwise, it makes a very
attractive specimen tree.
NAME: Diospyros virginiana - Common Persimmon
HEIGHT X WIDTH: 30’ to 60’ x 20’ to 35’
EXPOSURE: Full sun
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): A very nice tree. It is best used in nonformal settings. The fruit the female trees
produce is edible, but somewhat astringent. Very good to use in a naturalized area.
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NAME: Eucommia ulmoides - Hardy Rubber Tree
HEIGHT X WIDTH: 40’ to 60’ x 40’ to 60’
EXPOSURE: Full sun
HARDINESS: Zones 5b to 8b
MAIN CHARACTERISTIC(S): This plant has few pest problems and makes an excellent shade tree. When the
leaves are torn, glue like strands are visible.
NAME: Fagus grandifolia - American Beech
HEIGHT X WIDTH: 50’ to 70 x 40’ to 70’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): A handsome tree that is best used in open spaces. The bark is smooth gray and
looks somewhat like elephant skin. The outline of an American Beech tree can be spotted from hundreds of yards
away. Excellent shade provider. Grass may have difficulty growing under either of the two species of Fagus.
NAME: Fagus sylvatica - European Beech
HEIGHT X WIDTH: 50’ to 60’ x 35’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): Very similar to American Beech except it is a little smaller tree. It still requires
plenty of room to grow and is a little more tolerant of poor soils than American Beech.
NAME: Fraxinus americana - White Ash
HEIGHT X WIDTH: 50’ to 80’ x 50’ to 80’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 8b
MAIN CHARACTERISTIC(S): A fast growing tree, it has reddish-purple foliage in the fall.
NAME: Fraxinus pennsylvanica - Green Ash
HEIGHT X WIDTH: 50’ to 60’ x 30’ to 40’
EXPOSURE: Full sun
HARDINESS: Zones 2a to 9a
MAIN CHARACTERISTIC(S): A very tolerant tree of many conditions. It is best used in an informal situation.
NAME: Fraxinus quadrangulata - Blue Ash
HEIGHT X WIDTH: 50’ to 70’ x 25’ to 40’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 8a
MAIN CHARACTERISTIC(S): This ash has good drought tolerance. It can make a nice shade or street tree.
NAME: Ginkgo biloba - Ginkgo, Maidenhair Tree
HEIGHT X WIDTH: 50’ to 80’ x 30’ to 50’ (The spread can be greater)
EXPOSURE: Full sun
HARDINESS: Zones 4b to 8b
MAIN CHARACTERISTIC(S): Beautiful and unusual fan shaped leaves. The fall color is a clear yellow. These
plants are dioecious and the females produce pungent smelling fruit.
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NAME: Gleditsia triacanthos var. inermis - Thornless Honeylocust
HEIGHT X WIDTH: 30’ to 70’ x 30’ to 70’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): The finely divided leaves of this plant give filtered shade in the summer. It is
prone to a variety of insect problems.
NAME: Gymnocladus dioica - Kentucky Coffeetree
HEIGHT X WIDTH: 60’ to 70’ x 40’ to 50’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 7b
MAIN CHARACTERISTIC(S): A nice plant for large open spaces. It is adaptable to a wide range of soil and
urban conditions. The flowers are born on separate male and female trees. The fruit persist into the winter and
adds interest to the landscape.
NAME: Halesia tetraptera - Carolina Silverbell
HEIGHT X WIDTH: 30’ to 40’ x 20’ to 35’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): White bell-shaped flowers in the spring. The fruit is ornamentally interesting in
the fall. A very nice specimen plant.
NAME: Juglans nigra - Black Walnut
HEIGHT X WIDTH: 50’ to 75’ x 50’ to 75’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): A nice tree for shade or to naturalize. Because of compounds produced by the
tree, grass and other plants may have difficulty growing underneath it.
NAME: Larix decidua - European or Common Larch
HEIGHT X WIDTH: 60’ to 75’ x 25’ to 35’
EXPOSURE: Full sun
HARDINESS: Zones 3b to 6b
MAIN CHARACTERISTIC(S): Handsome emerging bright green foliage that turns dark green over the summer.
The fall color is an attractive yellow.
NAME: Liquidambar styraciflua - American Sweetgum
HEIGHT X WIDTH: 60’ to 75’ x 40’ to 50’
EXPOSURE: Full sun
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): This plant produces very attractive yellow-purple-red leaves in the fall. The leaves
have a star shape.The sweetgum fruits can be a maintenance problem.
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NAME: Liriodendron tulipifera - Tuliptree
HEIGHT X WIDTH: 70’ to 90’ x 35’ to 50’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): Unusual leaves that turn to a consistent yellow in the fall. The fruit cones persist,
adding some interest through the winter.
NAME: Magnolia x loebneri ‘Merrill’ - Merrill Loebner Magnolia
HEIGHT X WIDTH: 25’ to 30’ x 30’ to 35’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): This is a medium sized shade tree that makes a nice specimen plant. The flowers
are showy and white with a very slight pink cast to the center.
NAME: Magnolia x soulangiana - Saucer Magnolia
HEIGHT X WIDTH: 20’ to 30’ x 20’ to 30’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): A very nice specimen or patio shade tree. The showy flowers can range from
lavender-pink on most plants, to occasionally white.
NAME: Magnolia stellata - Star Magnolia
HEIGHT X WIDTH: 15’ to 20’ x 10’ to 15’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): The flowers are white, showy and are borne in the early spring. This Magnolia has
a very fine texture and prefers a peaty organic based soil.
NAME: Malus sargentii - Sargent Crabapple
HEIGHT X WIDTH: 6’ to 8’ x 10’ to 15’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 8b
MAIN CHARACTERISTIC(S): A very wide spreading dwarf tree. The flowers are white. This plant makes a good
specimen tree.
NAME: Metasequoia glyptostroboides - Dawn Redwood
HEIGHT X WIDTH: 70’ to 100’ x 25’ to 35’
EXPOSURE: Full sun
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Very useful in large open spaces. The habit is conical. It prefers slightly acidic soils
that are moist. The bark peels off into reddish-brown stripes as the tree matures.
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NAME: Nyssa sylvatica - Black Tupelo
HEIGHT X WIDTH: 30’ to 50’ x 20’ to 30’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): This plant has excellent clear yellow, orange, red or purple fall foliage. When
looking up into the tree from underneath it, the branches extend out like bicycle spokes. It prefers acidic soils.
NAME: Ostrya virginiana - American Hophornbeam
HEIGHT X WIDTH: 25’ to 40’ x 20’ to 40’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 9a
MAIN CHARACTERISTIC(S): American Hophornbeam is a nice small to medium sized shade tree for home
lawns, parks and commercial settings.
NAME: Oxydendrum arboreum - Sourwood
HEIGHT X WIDTH: 20’ to 30’ x 15’ to 20’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Attractive white flowers in the summer. Bees are heavily drawn to them. Excellent
fall color ranging from red to purple to yellow. It requires acidic soils.
NAME: Parrotia persica - Persian Parrotia
HEIGHT X WIDTH: 20’ to 40’ x 15’ to 30’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): This tree is best used as a specimen shade tree. It is pest resistant and has multicolored bark.
NAME: Phellodendron amurense - Amur Corktree
HEIGHT X WIDTH: 30’ to 45’ x 30’ to 50’
EXPOSURE: Full sun
HARDINESS: Zones 3b to 7b
MAIN CHARACTERISTIC(S): A medium size shade tree, this plant has interesting corky bark. It is relatively
tolerant of many soil conditions.
NAME: Platanus x acerifolia - London Planetree
HEIGHT X WIDTH: 70’ to 100’ x 60’ to 80’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Attractive olive green patches on bark. This tree is prone to several disease and
insect problems.
NAME: Platanus occidentalis - American Planetree, Sycamore
HEIGHT X WIDTH: 75’ to 100’ x 75’ to 100’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): This tree has pale white and gray patches on the bark. It is prone to anthracnose.
However, it is tolerant of many conditions.
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NAME: Populus alba - White Poplar
HEIGHT X WIDTH: 40’ to 70’ x 40’ to 70’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 9a
MAIN CHARACTERISTIC(S): The dark green leaves contrast nicely with the young gray-white bark. This tree
tolerates wet sites, but it can be weak wooded.
NAME: Populus deltoides - Eastern Cottonwood
HEIGHT X WIDTH: 75’ to 100’ x 50’ to 75’
EXPOSURE: Full sun
HARDINESS: Zones 3a to 9a
MAIN CHARACTERISTIC(S): Similar to White Poplar in its characteristic of having weak wood. It is fast
growing, and useful in providing shade but it is relatively short lived.
NAME: Populus tremuloides - Quaking Aspen
HEIGHT X WIDTH: 40’ to 50’ x 20’ to 30’
EXPOSURE: Full sun
HARDINESS: Zones 2b to 6b
MAIN CHARACTERISTIC(S): A nice tree to use in a naturalized area. However, it usually is a short lived tree. As
with other Populus the leaves rustle with the slightest breeze.
NAME: Prunus cerasifera ‘Newport’ - Newport Cherry Plum
HEIGHT X WIDTH: 15’ to 20’ x 15’ to 20’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 7b
MAIN CHARACTERISTIC(S): A very cold hardy plant. The leaves have a bronze-purple to red-purple cast and
the flowers are pale pink
NAME: Prunus subhirtella var. pendula - Weeping Higan Cherry
HEIGHT X WIDTH: 20’ to 40’ x 15’ to 30’
EXPOSURE: Full sun
HARDINESS: Zones 5b to 8b
MAIN CHARACTERISTIC(S): A very graceful tree. Pale pink flowers occur in the spring. This tree makes a nice
medium size specimen plant.
NAME: Prunus virginiana - Common Chokecherry
HEIGHT X WIDTH: 20’ to 30’ x 20’ to 25’
EXPOSURE: Full sun
HARDINESS: Zones 2b to 7a
MAIN CHARACTERISTIC(S): White flowers occur in the spring. It is very cold hardy. This tree has the tendency
to sucker.
NAME: Pyrus calleryana ‘’ - Callery Pear
HEIGHT X WIDTH: 30’ to 50’ x 20’ to 35’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5b to 8b
MAIN CHARACTERISTIC(S): Planted for its formal habit, the autumn color ranges from yellow to red. White
flowers occur in the spring.
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NAME: Quercus acutissima - Sawtooth Oak
HEIGHT X WIDTH: 35’ to 45’ x 35’ to 45’
EXPOSURE: Full sun
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Relatively easy to grow, this tree prefers slightly acidic soils. The fall color can be a
nice yellow. As with most oaks, it is somewhat difficult to transplant.
NAME: Quercus alba - White Oak
HEIGHT X WIDTH: 60’ to 80’ x 50’ to 80’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): This plant is the state tree of Illinois. It is most useful in large open areas. White
Oak is slow to grow and difficult to transplant
NAME: Quercus bicolor - Swamp White Oak
HEIGHT X WIDTH: 50’ to 60’ x 50’ to 70’
EXPOSURE: Full sun
HARDINESS: Zones 4a to 8a
MAIN CHARACTERISTIC(S): Very drought resistant species as well as tolerant of very moist to wet sites. The
fall color is a medium yellow.
NAME: Quercus coccinea - Scarlet Oak
HEIGHT X WIDTH: 60’ to 75’ x 40’ to 50’
EXPOSURE: Full sun
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): Nice scarlet red foliage in the fall. It prefers somewhat acidic soils.
NAME: Quercus imbricaria - Shingle Oak
HEIGHT X WIDTH: 50’ to 60’ x 50’ to 60’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): The unlobed leaves which are unusual for an Oak remain on the tree through the
winter. It makes a nice lawn or street tree. The habit is pyramidal.
NAME: Quercus macrocarpa - Bur Oak
HEIGHT X WIDTH: 60’ to 80’ x 60’ to 80’
EXPOSURE: Full sun
HARDINESS: Zones 3a to 9a
MAIN CHARACTERISTIC(S): A very large Oak, this tree is best used in an open space where it can flourish. It
has a very coarse texture. The acorns are very large and fringed.
NAME: Quercus palustris - Pin Oak
HEIGHT X WIDTH: 60’ to 70’ x 30’ to 40’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): Because of its relatively narrow habit, it makes for a nice lawn or street tree. Iron
chlorosis can be a problem. It prefers moist, acidic soils.
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NAME: Quercus rubra - Red Oak
HEIGHT X WIDTH: 60’ to 75’ x 60’ to 75’
EXPOSURE: Full sun
HARDINESS: Zones 3b to 8b
MAIN CHARACTERISTIC(S): Fairly fast growing for an Oak. Valuable in the home landscape, park or as a street
tree.
NAME: Robinia pseudoacacia - Black Locust
HEIGHT X WIDTH: 30’ to 50’ x 20’ to 35’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): This is a very tough tree and it will grow in areas where other trees will not. It
produces white flowers and has a blue-green foliage. It is susceptible to borers and has weak narrow branch angles.
NAME: Salix alba - Weeping Willow
HEIGHT X WIDTH: 75’ to 100’ x 50’ to 100’
EXPOSURE: Full sun
HARDINESS: Zones 3a to 9a
MAIN CHARACTERISTIC(S): A very good upright willow. It is best used in a large open space. It prefers moist
soils. The most common form has pendulous branches that sweep to the ground.
NAME: Sassafras albidum - Common Sassafras
HEIGHT X WIDTH: 30’ to 60’ x 25’ to 40’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): Excellent fall color. The colors range from yellow to orange to purple to scarletred. When the stem is scratched it has a lemon fruit loop scent.
NAME: Sorbus alnifolia - Korean Mountain Ash
HEIGHT X WIDTH: 40’ to 50’ x 20’ to 30’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 4b to 7b
MAIN CHARACTERISTIC(S): A very attractive medium size shade tree. The flowers are white and the fruit has a
pinkish-red to orange-red cast and is born in the fall, persisting into the winter.
NAME: Stewartia pseudocamellia - Japanese Stewartia
HEIGHT X WIDTH: 20’ to 40’ x 20’ to 40’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 6a to 8a
MAIN CHARACTERISTIC(S): The flowers are white and look similar to camellias and the bark also adds interest
to the landscape. This is an excellent specimen plant.
NAME: Syringa reticulata - Japanese Tree Lilac
HEIGHT X WIDTH: 20’ to 30’ x 15’ to 25’
EXPOSURE: Full sun
HARDINESS: Zones 3a to 7b
MAIN CHARACTERISTIC(S): Produces showy creamy white flowers in the early summer. The bark is similar to
many Prunus, having longitudinal lenticels. This tree makes a good specimen plant.
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NAME: Taxodium distichum - Bald Cypress
HEIGHT X WIDTH: 50’ to 70’ x 25’ to 35’
EXPOSURE: Full sun
HARDINESS: Zones 4b to 9a
MAIN CHARACTERISTIC(S): Attractive red-brown bark. The leaves emerge a very bright green in the spring. It
prefers slightly acidic soil. It withstands very wet to dry sites. An excellent specimen tree in the landscape.
NAME: Tilia americana - American Linden
HEIGHT X WIDTH: 60’ to 80’ x 30’ 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3a to 7a
MAIN CHARACTERISTIC(S): A nice tree for a large open area. Good to use in naturalizing. It has a formal
pyramidal habit.
NAME: Tilia cordata - Littleleaf Linden
HEIGHT X WIDTH: 60’ to 70’ x 30’ to 45’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 3b to 8a
MAIN CHARACTERISTIC(S): This plant makes a nice lawn, street or park tree. Aphids and Japanese Beetles can
be a problem.
NAME: Tilia x euchlora - Crimean Linden
HEIGHT X WIDTH: 40’ to 60’ x 20’ to 30’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): A very nice lawn or street tree. It is tolerant of hot, dry sites.
NAME: Tilia tomentosa - Silver Linden
HEIGHT X WIDTH: 50’ to 70’ x 25’ to 50’
EXPOSURE: Full sun to light shade
HARDINESS: Zones 5a to 8a
MAIN CHARACTERISTIC(S): A very good lawn tree. This Linden tolerates hot, dry conditions better than other
Linden trees.
NAME: Ulmus americana - American Elm
HEIGHT X WIDTH: 60’ to 80’ x 30’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 2b to 9a
MAIN CHARACTERISTIC(S): This tree has a beautiful vase shaped habit. However, it is prone to Dutch Elm
Disease which has killed many American Elms.
NAME: Ulmus parvifolia - Chinese Elm
HEIGHT X WIDTH: 40’ to 50’ x 40’ to 50’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5a to 9a
MAIN CHARACTERISTIC(S): A very nice shade tree with a vase shaped habit. The bark has mottled colors of
orange, olive green, tan and gray and is very attractive in the winter landscape. Resistant to Dutch Elm Disease.
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NAME: Zelkova serrata - Japanese Zelkova
HEIGHT X WIDTH: 50’ to 80’ x 50’ to 80’
EXPOSURE: Full sun to medium shade
HARDINESS: Zones 5b to 9a
MAIN CHARACTERISTIC(S): This plant has dark green leaves and attractive bark. It has a vase shaped habit and
makes an excellent specimen shade tree.
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