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NURSERY STOCK SPECIFICATIONS 

AND NCDOT PLANTING GUIDELINES

SKILL BLOCK 4-R-11

REU # 260

OBJECTIVE
The purpose of this study course is to familiarize trainees with the concepts of inspecting nursery stock and understanding NCDOT planting guidelines.  These two topics are covered separately in this manual.

This Skill Block has no prerequisites.  

The following must be satisfactorily completed within this course:

· Review of written material in this manual

· Certification exam
INTRODUCTION

Choosing a tree or shrub from a nursery is a task that can be regarded as both an art and a science. Plants are ever changing from season to season and from year to year. It is important that the inspector be able to look at plant material to assess its condition as well as determine the potential use in the landscape.  The inspector should have a thorough knowledge of the plant material that is being considered. 
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The American Standard for Nursery Stock is the industry’s official reference for inspecting nursery stock. This reference details many items not covered in this manual.  The goal of this portion of the training guide is to teach concepts, not to expect the employee to memorize measurements from tables.  Plants that are installed on NCDOT rights-of-way need to meet the appropriate criteria found in The American Standard for Nursery Stock.  Receiving inadequate nursery material for a right-of-way planting is unacceptable.  North Carolina citizens deserve to have their tax dollars used in a manner that produces the highest quality plant material for the money.

One of the references used for planting is the 

Guidelines for Planting within Highway Right-of-Way.  This guide details the criteria and circumstances of installing plant material adjacent to the travel lane.  
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Another reference used for planting on DOT rights-of-way is The Standard Specifications for Roads and Structures 1995, Section 1670, Standard or Metric Version.  Although these manuals are complex, the employee will be expected to learn and understand the concepts and information retrieved from these sources.

TERMS  AND DEFINITIONS

The trainee should become familiar with the following terms and definitions in 

order to improve understanding of the material in this manual.

BALLED AND BURLAPPED (B & B) - Plants that have been grown in the ground and are dug with a rootball of soil that remains with the plant when burlapped.  Burlap is a type of fabric used to hold the soil around the plant so that the soil will not break away from the roots.

BRANCH - A shoot, stem or twig that grows from the main stem or trunk.

CALIPER - The diameter of the tree measured 6" from the ground.  If the caliper of the tree is greater that 4" then the diameter is measured 12" from the ground.

CONTAINER - A flat, pot, etc. in which plants are grown; usually made of plastic or wood to contain the roots of the plant and prevent them from growing outside the pot.

CONTAINER PLANT- A plant that has been grown in a pot usually made of plastic or wood.

DWARF - An atypically small plant.

GLOBE - Term used to describe a round-shaped plant.

FAN - A term used to describe the growth habit of certain perennials (such as daylilies), having no vertical stem and leaves which originate from the rhizome.

HEIGHT - The distance from the base of a plant to the top of the plant.  This may not always include the tip of the plant.

POT-IN-POT - A container plant growing method in which the container holding the plant is kept at ground level inside another container of the same size. 

PROSTRATE - Term describing a plant with a low-growing, horizontal growth habit.

ROOT BALL - The intact ball of soil containing the roots of the nursery plant.

SPREAD - A term used to measure the horizontal size of the plant, either the crown of the tree or the width of the shrub.

TRUNK - The portion of the stem of the tree below the branches.

UPRIGHT - A term describing the generally vertical growth habit of a shrub or tree.

NURSERY STOCK INSPECTIONS

There are many factors to consider when inspecting plant material to be installed on Department of Transportation projects. The primary reference sources for insuring the purchase of quality plant material are the American Standard for Nursery Stock and The Standard Specifications for Roads and Structures.  Prior to inspecting plant material, it is important that the inspector be familiar with the type of plant material to be inspected. The inspector should be familiar with the plant's function in the landscape in regard to shape, size, and color.  In addition, foliar and root pests and diseases should be well understood.

There are three categories of nurseries according to their specialization in container or field grown material.  A container grown nursery grows plant material above ground in soil-free media.  These types of nurseries offer the most diverse plant material.  They may grow anything from annuals and shrubs to large trees in containers.  A field grown nursery grows plant material only in native soil without containers in the ground.  Field grown nurseries are usually limited to what they can grow.  However, compared to container grown nurseries the plant material offered for sale is generally much larger.  The third type is a combination nursery, which has both field and container stock. 

When inspecting plant material, first look at the nursery as a whole.  Often this visual observation can indicate the quality of the plant material offered for sale.  If the nursery is clean, well organized and weed free then chances of getting a good plant are in your favor.  If this is not the case, be aware of what you purchase.  Even at the best nurseries plant quality will vary depending on the season and length of time the plant has been at the nursery.  Plants of the same species may come from different growers.  This means they may have been handled differently and have different individual growth characteristics.  Therefore, careful nursery evaluation is important as the initial step in plant selection.

INSPECTION CRITERIA

Identification.   It is important to correctly identify the type of plant that is being inspected.  Some species look identical, yet their growth habit can be quite different. An example would be Ilex cornuta 'Burfordii' (Burford Holly) and Ilex cornuta 'Burfordii nana' (Dwarf Burford Holly).  These are very similar yet the latter is a dwarf (as designated by the suffix "nana").

Size.  The plant material should meet the specifications that have been requested on the bid sheet. This is important because all vendors bid on specific plant sizes.  Not following these size specifications would be unfair to other vendors and would not satisfy design requirements.  The designers have visited the installation site and know what size material is needed.

Shape.  The plant material should be of the form that has been requested.  Unless otherwise specified all material should have a form that is natural for that plant.
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Health.  All plant material should be healthy at the time of purchase. Plant material that is infested with pests or diseases is not acceptable.  If any part of the plant is diseased, then it is important to understand the impact upon the plant.  For example, occasionally Pinus taeda (Loblolly Pine) will develop fusiform rust.  This disease causes a large swelling in the main trunk or secondary branches.  A tree afflicted with fusiform rust may initially appear to be in great shape, but it will never recover from the disease.  Therefore, this plant would not be acceptable.

Sometimes however, diseases are so minor that they pose no long-term threat to the plant.  For example Ilex opaca (American Holly) will sometimes have black spots on its leaves.  This will not affect the long-term health of the plant and would thus not be a cause for refusing purchase.  It is important to realize that this disease will vary from year to year, depending upon weather conditions. 
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Accepting a plant with insect infestations also depends upon the type of insect and whether or not it would cause irreparable damage.  For example, scale or mites may attach themselves to the leaves and stems of the plant.  These pests are very small and although visible to the naked eye, they can be better identified with a microscope.  These pests cause significant problems, eventually weakening the plant and thereby providing the opportunity for other pests or diseases to attack.  For these reasons a plant with scale or mites would not be acceptable.  An example of a plant insect that 

may be present without causing irreparable injury 
Japanese beetles

is the Japanese beetle. This pest feeds on leaves and may cause some aesthetic injury, but typically will not do enough damage to disfigure a plant or cause death.



Additionally, the Department of Agriculture has quarantined approximately one third of southern North Carolina for Red Imported Fire Ants. Fire ants do not damage plants but because of their sting pose a danger to humans and animals. Nurseries located in the quarantined area must without exception treat all plant material (container or field grown) before it leaves the quarantined zone. If the plant is moved within the quarantined zone, the plant does not have to be treated.  All shipments from the quarantined areas must be accompanied by an NCDA&CS inspection form signifying the materials are fire ant-free.

Finally, when considering plant health it is also important to recognize mechanical injury to plants.  Often plants do not fully recover from mechanical injury.  Plants with significant damage should be avoided.

FIELD GROWN STOCK
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When selecting trees from a field-grown nursery there are several plant characteristics to examine.  First, the trunk should be reasonably straight with no scars from sunscald or mechanical damage.  The trunk should have a slight flare outward near the ground indicating that the tree’s root system was not initially buried too deeply.  When a tree is planted too deep or too shallow, this will affect its ability to develop fully and will eventually cause it to become stressed. 

The tree should have a well-developed crown for its age 

with branches spaced evenly around the trunk.  The tree should 

not have any bare spots in its canopy.  Such bare spots may 

indicate that the tree has suffered damage that may later result

in further problems.

Trees should have a single central leader.  Double leader trees (as shown above) are not a good choice because they are susceptible to separating or splitting in high winds.  Trees with this type of damage will never regain their proper shape.  Trees should not have crossing branches, nor should they have water sprouts or suckers.  (Water sprouts are vigorous, upright shoots on the trunk or older branches.  Suckers are vigorous, upright shoots coming from the roots or lower part of the trunk of a plant).
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There should be no roots exposed, wrapped around the base of the tree or crisscrossing (as shown in the drawing on the left). These types of roots will cause significant problems in the future. 

The trunk and the branches should not [image: image10.png]12
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have any entrenched wire or other guying that could cause girdling (as shown in the photo on the right). 

DETERMINING QUALITY IN FIELD GROWN TREES

High quality field grown trees will display the following characteristics:

1. Will appear to be healthy, sturdy and show discernible growth within the last year.

2. Will have a strong well-developed branching system typical of the species.

3. Trunk(s) will be free of damage, whether natural or mechanical.

Low quality field grown trees may have some of the following characteristics:

1. Poor growth habits from either improper spacing or low fertility.

2. Planted too deep or too shallow.

3. Sprouts at the base. 

4. Diseased or infested with insects.

5. Mechanical or natural injury to the trunk of the tree.
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When measuring field grown trees, the specifications vary slightly between varieties.  For shade type trees  (Oak- Quercus sp., Sycamore- Platanus sp., and Ash- Fraxinus sp.,) the measurements may be different than the flowering types (Dogwood- Cornus sp., Redbud- Cercis sp., and Crapemyrtles- Lagerstroemia sp.).  Shade type trees generally have one trunk and specifications typically state a required caliper size (trunk diameter).  Caliper measurements may be taken with either a diameter tape or a pair of pinchers.   

Caliper always takes precedence over height for trees that are six feet or taller.  For example, suppose the specifications ask for Acer rubrum (Red Maple) with 3" minimum caliper and a 14' height.  If you find a tree that is 15' in height but having only a 2-3/4" caliper, do not accept the tree.  You would be better off with a tree having a full 3" caliper but a foot or two under 14' in height.  Caliper measurement is taken 6" above the ground for trees less than 4" in diameter.  Trees with a caliper of 4" or greater should be measured 12" above the ground.  Caliper sizes or grades are in 1/4" increments for trees with calipers up to 1-1/2", and 1/2" increments for trees with calipers greater than 1-1/2".  When the specifications require a 2" caliper tree, an acceptable tree would have at least a 2" caliper and up to but not including a 2.5" caliper.  Trees less than 6' in height are measured only in height.  The height relationship to caliper for most standard shade trees will be as follows:

HEIGHT TO CALIPER RELATIONSHIP

caliper
Average height range
maximum height

   ½ inch
   5 to 6 feet
    8 feet

   ¾ inch
   6 to 8 feet
   10 feet

   1 inch
   8 to 10 feet
   11 feet

   1 ¼ inch
   8 to 10 feet
   12 feet

   1 ½ inch
   10 to 12 feet
   14 feet

   2 inch
   12 to 14 feet
   16 feet

   2 ½ inch
   12 to 14 feet 
   16 feet

   3 inch
   14 to 16 feet 
   18 feet

   3 ½ inch
   14 to 16 feet
   18 feet

   4 inch
   16 to 18 feet
   22 feet

   5 inch
   18 feet and up
   26 feet

Trees to which the height to caliper relationship chart applies include Acer rubrum (Red Maple), Betula nigra (River Birch), Liriodendron tulipifera (Yellow Poplar), Quercus palustris (Pin Oak), Quercus phellos (Willow Oak), Quercus alba (White Oak) and Platanus occidentalis (Sycamore).

Some shade type trees will not grow as fast as those mentioned above.  The height of these trees should be approximately two-thirds of the above chart measurements.  Some examples of slower growing shade trees are Cladrastis lutea (American Yellowwood), Fagus grandiflora (American Beech) and Magnolia grandiflora (Southern Magnolia).

NCDOT often purchases multi-stem trees for landscaping projects.  There are two forms of multi-stem trees: clump form & shrub form.  “Clump form” trees typically have two, three or four main stems arising from the root crown or from the main trunk no more than six inches above the ground level.  The main stems should have branching patterns that are typical of the species.  “Shrub form” is defined as a tree with multiple stems (usually five or more) arising from the root crown in the manner of a shrub.

Examples of clump forms:
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Betula nigra (River Birch)


Acer ginnala (Amur Maple)




Cercis canadensis (Eastern Redbud)

Acer rubrum (Red Maple)




Magnolia x soulangiana (Saucer Magnolia)

Magnolia virginiana (Sweetbay Magnolia)
Amelanchier laevis (Allegheny Serviceberry)


Syringa reticulata (Japanese Tree Lilac)

Examples of shrub forms:
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Lagerstroemia indica (Common Crapemyrtle)
Amelanchier arborea (Downy Serviceberry)


Amelanchier grandiflora (Apple Serviceberry)

Cornus kousa (Kousa Dogwood)



Cornus mas (Corneliancherry Dogwood)
Hamamelis vernalis (Vernal Witchhazel)

Magnolia stellata (Star Magnolia)

Syringa vulgaris (Common Lilac)

The standard method for measuring multi-stem trees is height, not caliper.  Height is defined as the measurement taken from the ground level to the average uppermost point of the tree.  Industry sizes are in increments of one foot.  Therefore, most of the NCDOT’s specifications ask for a range in height such as 5-6', 6-8' or 8-10'.  For example, if the specifications asked for a Lagerstroemia indica ‘Watermelon Red’ 6', a crapemyrtle with a height measurement of 6' up to and including 7' is acceptable.  It would not be acceptable if the plant's average height was 5' with one branch measuring 6 ½'.  If the average height is below 6', the plant is classified as a 5-6' plant.  When measuring trees it is important to pay particular attention to all requirements listed in the specification.

Often, as in the case of crapemyrtle, the specifications require a specific height as well as a minimum number of stems.  In some cases, trees will branch out not exactly from the ground but from the main trunk of the tree near the ground.  This is acceptable if the stem’s branching point is less than six inches above the ground.  Occasionally, the NCDOT specifications request the purchase of plants for specific locations or designs.  The terms “matched,” “specimen” or “branched to the ground” are examples of terms one may encounter.  Matched trees are those that look nearly identical.  The matched trees should have the same height, width, and branching pattern.  Matched trees should be of exceptional quality.  When the term “specimen” is used, it indicates that the tree should be the best representative of that type.  It should have exceptional attributes (shape, color, width, and branching patterns) as well as being of superior quality.  Sometimes, specifications will request trees branched to the ground.  This denotes trees having branches that are less than a foot from the ground.  The branches themselves may not be touching the ground at the time of inspection, but the idea is that at maturity these branches will have developed the desired effect.

Generally, trees that have been staked in the field to correct storm damage or mechanical injury are not acceptable.  Trees with broken bark are not acceptable unless a new cambium layer has grown and nearly healed the wound.  Trees with other trees growing in them are not acceptable.  For example, a crapemyrtle and red maple growing together would not be acceptable.  One of these trees would be considered a weed and it would be virtually impossible to eradicate one without jeopardizing the other.
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When inspecting the root ball of field grown stock it is necessary to insure that it has enough depth and diameter for plant recovery.  Digging a root ball is performed either by mechanical means or by hand.  All trees should be in the center of the root ball.  A deviation of greater than 10% off center is not acceptable because this indicates the plant was either grown or dug incorrectly.  This would jeopardize the future success of the plant in the landscape. 
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20" ROOTBALL SHOULD BE       
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DUG SO THAT THE DISTANCE                   Trunk 

BETWEEN THE TRUNK AND 

THE EDGE OF THE BALL IS 9".
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It is very important for the root ball to be held tightly together with either a wire basket or a rope.  The root ball should be completely covered with burlap to prevent soil exposure.  If there is too much movement between the trunk and the root ball it is possible that the roots have been broken loose and damaged, thereby jeopardizing long-term survival. 

Roots are much more sensitive to weather fluctuations (i.e., freezing and drying out) once the plant has been dug.  Almost every nursery will have a holding area to “heel in” the trees, especially during the winter.  Organic material such as sawdust is used to keep roots from freezing and drying out.  Once plant material has been dug, it is typically placed in the holding area and watered frequently.  The root ball should have adequate moisture, neither soaking wet nor bone dry.  Once a tree has been dug and healed in for an extended period, it may begin to grow at an angle contrary to its normal habit.  In this case the tree should not be accepted. 

Occasionally, trees are not grown in a conventional nursery but are collected from the wild.  Trees are considered “wild” when they have received little management. These trees should be dug with a larger root ball since their root systems are likely to have a larger spread than if grown in a traditional nursery. The root ball on wild-type trees should be one size larger than those grown in a nursery. 

The following table lists root ball sizes which correspond to tree caliper:

TREE CALIPER

       (Inches)
MIN. DIAMETER BALL

ACCEPTABLE (Inches)

          1/2
              12

          1
              16

          1  ¼ 
              18

          1 ½ 
              20

          1 ¾ 
              22

          2
              24

          2 ½ 
              28

          3
              32

          3 ½ 
              38

          4
              42

          4 ½ 
              48

The next table represents the recommended minimum sizes of rootballs for deciduous shrubs grown in the field and dug either by hand or machine.  The stem of the plant must be in the center of the rootball.  A tolerance of only 10% is allowed.

HEIGHT OF DECIDUOUS SHRUBS


MINIMUM DIAMETER BALL

ACCEPTABLE

        12 inches
           8 inches

        18 inches
           9 inches

          2 feet
         10 inches

          3 feet
         12 inches

          4 feet
         14 inches

          5 feet
         16 inches

          6 feet
         18 inches

          7 feet
         20 inches

          8 feet
         22 inches

          9 feet
         24 inches

        10 feet 
         26 inches

Below are recommended root ball sizes for conifers.

HEIGHT OF CONIFER


MIN.  DIAMETER BALL ACCEPTABLE

            2 feet 
            12 inches

            3 feet
            13 inches

            4 feet
            14 inches

            5 feet
            16 inches

            6 feet
            18 inches

            7 feet
            20 inches

            8 feet
            22 inches

            9 feet
            24 inches

           10 feet
            26 inches

Keep in mind these are the recommended minimum rootball sizes from the American Standard for Nursery Stock.  In certain situations, you should expect a larger rootball than the corresponding height.  For example, if specifications call for Tsuga canadensis (Eastern Hemlock) 6' sheared, the natural height before shearing may be 8' to 10'.  The size of the rootball should correspond to the height of the plant before it was trimmed.  Thus, the recommendation of the rootball would be the next larger size.

Work Exercise #1

Indicate TRUE or FALSE in response to each statement below.

_______ 1.  The two reference sources for inspecting nursery stock are The American   Standard for Nursery Stock and The North Carolina Landscape Contractor’s


Reference Guide.

_______ 2. The cleanliness of a nursery is a general indication of the quality of the plant material sold.

_______ 3. All plant diseases pose significant problems to the health of plants.

_______ 4. When measuring field grown trees the specifications do not vary depending on the type of tree.

_______ 5. Caliper does not take precedence over height for trees that are over six feet in height.

_______ 6. For shade and flowering trees with a trunk diameter of 4 inches or less the caliper measurement is taken 12 inches from the ground.

_______ 7. Multi-stemmed trees such as the crapemyrtle are measured not by caliper, but by the average height to the uppermost point of the tree.

Choose the best answer(s) for the following questions:

8. Which of the following is a desirable trait in accepting a field grown tree?

a. crossing branches

b. branches with wire or tape grown in the branch

c. no dead branches

d. branches on which the bark has been recently damaged.

9. An onsite inspection at the nursery reveals that the plants you are considering using for a project have recently been damaged by a storm. What do you do?

a. don’t accept them

b. walk through the field and choose the best ones available

c. go back next week and inspect them again

d. call your supervisor and ask what you should do.

10. Where do you measure the caliper of a 2" tree?

a. Just above the flair of the trunk.

b. Four inches above the ground

c. six inches above the ground 

d. eight inches above the ground

11. When is a tree considered a multistemed tree?  Select two answers.

a. When there are two or more stems emerging from the ground.

b. A single trunk tree with major branches developed within six inches of the ground .

c. A single trunk tree with major branches developed within ten inches of the ground.

12. Suppose you are inspecting six-foot wax myrtles.  What is the minimum acceptable  rootball size?

a.  24"

b.    
 32"

c. 
 48"

d.  18"

CONTAINER GROWN STOCK

There are many differences to consider when selecting between container and field grown ornamentals.  As previously noted, a field grown plant will likely have a greater caliper and thicker foliage (i.e., more leaves/needles) than a container plant of similar size.  Field grown plants are likely to be much older since they are not fertilized on a regular basis.  A container grown plant is likely to have a healthier root system due to improved management techniques (i.e., fertility and irrigation).  Most shrubs are grown in containers. 
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One growing technique being utilized by nurseries is called “pot-in-pot.”  This system consists of a permanent pot which is placed in the ground with the rim just above ground level.  A second pot of the same size, containing the growing media and plant,is placed in the first pot.  The pot-in-pot system also consists of water tubes leading to each pot for irrigation. Unless the soil drains naturally, the system will also include a drainage system.  There are several advantages to this system.  The plant receives more regular fertility and water management from the nursery.  The root system is not exposed to temperature extremes, thus insuring a healthier plant.  The plant can be moved at anytime whether it’s during the growing season or winter.  The inner pot is simply raised from the ground and readied for market.  There is no rootball to dig.

Like trees, shrubs grow at different rates. Some shrubs such as Forsythia grow very fast.  Others such as boxwood grow very slow.  It is important to know a plant’s growth rate before it is accepted.  Often plants that grow fast will become potbound if not [image: image34.png]


managed properly.  This means that the plant’s root system grows so much that the roots 

begin to circle inside the pot.  This may prevent the roots from spreading properly when planted.  It may also result in increased watering needs because of the massive amounts of roots.  A potbound plant will often begin to decline in health because of the lack of moisture available in the pot.  A plant is potbound when you can see more roots than soil.  The health of the potbound plant is inferior to a plant that is not potbound.  This is a common problem in fast growing types of shrubs such as the following:

Forsythia species



Ligustrum sinense ‘Variegata’ (Variegated Chinese Privet)


Buddleia species (Butterfly Bush)

Elaeagnus pungens (Russian Olive)

As with field grown material, when inspecting container grown nursery stock look first at the overall nursery and ask yourself the following questions:

· Is the nursery clean, well-kept, free of debris and organized?

·  Did the nursery grow these plants themselves or did they buy them from somewhere else? 

· If they bought them from somewhere else, where did they come from?

· Have the plants had enough time to acclimate themselves to our climate? 

· Are weeds rampant in the containers (if so then you are likely to inherit a future problem yourself)? 

· Is there consistency between plants within a large block of plants?

· Do the plants have good color? 

· Do the leaves appear healthy and of normal size? 

· Are the plant leaves full of holes or deformed in any way? 

· Is the plant too small or too large for the container that it is in? 

· Are the plants the right cultivar that you are looking for?

These are some questions that you need to be able to answer before you agree to accept the plants that you are inspecting. 

DETERMINING QUALITY IN DECIDUOUS SHRUBS


High quality deciduous shrubs will display the following characteristics:

1.   Healthy appearance with discernible new growth in the last year. 
      2.   A strong branching system, typical of that particular plant species.
3.   An adequate root system for the plant.
4.   Good foliage color

Low quality deciduous shrubs may have the following characteristics:

1. Poor, atypical growth habit. 

2. Circling roots in the pot.

3. Poor plant to pot ratio; either too much or too little growth.

4. Weeds in pots.

5. Improper spacing not allowing for adequate growth.

6. Insect or disease infestations.

MEASUREMENT OF DECIDUOUS SHRUBS

Plant forms:

1. [image: image35.jpg]


Spreading—Plant has very little height; grows horizontally.  Measured by the spread.







Example: 

Cotoneaster salicifolius ‘Repens’

(Spreading Willowleaf Cotoneaster)

2. [image: image36.png]


Semi-spreading—The width of the plant is approximately twice the height of the plant. Measured by the spread.  

Example: 

Jasminum nudiflorum 
(Winter Jasmine)

3. [image: image37.jpg]


Globe—Plant is rounded with height approximately equal to the spread.  Measured by height. 

Example: 

Berberis thunbergii 

var. atropurpurea ‘Crimson Pygmy’

(Crimson Pygmy Barberry)
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4. Medium Upright—Height will usually be twice the spread.  Measured by height.

Example: 

      Viburnum rhytidophyllum

      (Leatherleaf Viburnum)


Figure 4
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5. Upright—Height of the plant is more than twice the width of the plant; the width of the plant must be at least one-quarter of the height.  Measured by height.

Example: 

Viburnum lentago 

(Nannyberry Viburnum)


CONIFEROUS PLANTS

[image: image40.jpg]


Conifers grow in all shapes and sizes, from groundcovers to large trees.  Specifications will state a specific size of conifer based on the growth habit of the plant.  For example if you were inspecting Juniperus horizontalis (Creeping Juniper), a low, spreading species, you would measure the plant based on the spread of the plant and not the height.  Other varieties of junipers such as Juniperus chinensis (Chinese Juniper) grow generally in an upright form.  Conifers do not tolerate drying out between watering.  If you notice that conifers are not a normal healthy color, do not accept them.  Conifers should be well spaced so that the foliage covers the pot.  All plants should be well rooted and should have a light brown colored root system.  Be sure to check for insects, mites and tip moths as these are common problems.


DETERMINING QUALITY IN CONIFEROUS SHRUBS

High quality coniferous shrubs will display the following characteristics:

1. Shrubs will appear healthy and sturdy with discernible new growth in the past year.

2. Will have foliage that has the color representative of that species.  Should have very little dead foliage.

3. Will have an adequate root system for the plant.

4. Well-developed branch structure.

Low quality coniferous shrubs may have the following characteristics:

1. Poor, atypical growth habit. 

2. Poor foliage color and/or considerable dead foliage.

3. Potbound roots.

4. Damage or injury from lack of water, insects, disease or extreme temperatures.

5. Limited branch development due to improper spacing.

MEASUREMENT OF CONIFEROUS SHRUBS

Plant forms:
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Creeping or prostrate –plant has very little height; only the spread of the plant is measured.

Example: 

Juniperus horizontalis

(Creeping Juniper)
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Semi-spreading—Height is approximately half of the spread.  Measured by spread.  

Example: 

Juniperus chinensis ‘Pfitzeriana’

      ('Pfitzer' Chinese Juniper)
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Broad spreading, globe and upright—Measured by the height.  The spread will usually equal the height until the height exceeds 12 inches (see chart below).

Example: 

      Thuja occidentalis ‘Little Gem’

      ('Little Gem' Eastern Arborvitae)

HEIGHT OF CONIFER
MINIMUM SPREAD

 6 inches
6 inches

 9 inches
9 inches

12 inches
10 inches

15 inches
12 inches

18 inches
15 inches

2 feet
18 inches

2 ½ feet
21 inches

3 feet 
24 inches

4.  Pyramidal—Measured by height.  The ratio of height to spread of properly grown [image: image44.png]0]
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material should be roughly 5 to 3 (see chart below).

Example:  

Cedrus deodara 

(Deodar Cedar)






Figure 

HEIGHT OF CONIFER
MAXIMUM SPREAD

12 inches
8 to 12 inches

15 inches
9 to 15 inches

18 inches
12 to 15 inches

2 feet
15 to 21 inches

2 ½ feet
18 to 24 inches

3 feet
21 to 30 inches

4 feet
2 ½ to 3 feet

5 feet
to 4 feet
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5.  Broad upright—Measurement designates height.  The ratio of height to spread of properly grown material should ideally not be less than 2 to 1 (see chart below).

Example: 

Taxus x media ‘Hicksii’

('Hicks' Yew)

HEIGHT
MAX. ACCEPTABLE SPREAD

12 inches
8 to 12 inches

15 inches
9 to 15 inches

18 inches
12 to 18 inches

2 feet
15 to 21 inches

2 ½ feet 
18 to 24 inches

3 feet 
21 to 30 inches

4 feet 
2 ½ to 3 feet 

5 feet 
3 to 4 feet

6.
Columnar - Types of evergreens which naturally develop a narrow upright form

(see chart).
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Example:  

Thuja occidentalis 'Emerald'

('Emerald' Eastern Arborvitae)

HEIGHT 
MAX. ACCEPTABLE SPREAD

18 inches 
5 to 8 inches

2 feet 
6 to 9 inches

2 ½ feet 
7 to 10 inches

3 feet 
9 to 12 inches

4 feet 
12 to 15 inches

5 feet 
15 to 18 inches

6 feet 
18 to 21inches

7 feet
21 to 24 inches

8 feet 
24 to 30 inches

INSPECTION OF ANNUALS AND HERBACEOUS PERENNIALS

NCDOT does not routinely purchase annuals for roadside beautification.  However, for special events annuals are used in strategic locations as part of a comprehensive landscape design.


Inspecting annuals is slightly different than inspecting other plant material. It is very important to inspect the grower’s nursery frequently to monitor the growing conditions of the annuals.  Diseased plants can devastate annuals in a matter of days under certain conditions. 

Generally, the nursery/greenhouse should be free of diseased plants. It is a good idea to speak with the grower regarding the kinds of preventative maintenance that will be performed to avoid an infestation of pests (i.e. whiteflies and mites) and diseases (i.e. powdery mildew and root rot). If any of the plants are infested or look suspicious, ask the nursery or have them examined at a local plant disease clinic. 

All annuals that are purchased should be well rooted but not rootbound.  Ideal rooting occurs when the roots are touching the bottom of the pot or cell pack, and there is still a lot of soil left for plant growth.  No foliar/root damage should appear on these plants. If any of the plants are diseased, do not accept them.  Diseased plants should be discarded immediately to prevent contamination of other annuals.


Perennials usually are available in #1 containers and occasionally in #3 containers.  It is important when inspecting perennials to make sure that the plants are healthy and that they have a well-developed root system.  Acceptable plants will have root systems that appear white or tan colored and are not potbound.  Perennials that have been in the pot too long or have just been transplanted into a larger pot are not acceptable. 

WORK EXERCISE #2

Choose the best answer(s) to the following questions:

1. What are some of the advantages for selecting a plant that is grown using the “pot-in-pot” technique?  Choose two answers.

a.

costs less than traditionally grown methods.

b.

soil temperatures in the pot remain constant, thus providing the plant optimal growth.

c.

plants have received more attention from the nursery, increasing the likelihood of a healthy plant. 

     d.

plants have not received more attention from the nursery, decreasing the likelihood of a healthy plant.

2. Your plans ask for Forsythia intermedia (Border Forsythia) in a # 3 container, 18-24".  What are you measuring?

a.
height of the plant 

b.
spread of the plant

c.
height and spread of the plant

d.
height of the plant including the container

3. Your plans ask for Juniperus horizontalis ‘Blue Rug’ (Blue Rug Juniper) in a # 3 container, 18-24".  What are you measuring?

a.
height of the plant

b.
spread of the plant

c.
height and spread of the plant 

d.
height of the plant including the container

4. You arrive at a nursery to inspect Euonymus alatus (Winger Euonymus) in a # 3 container.  Upon inspection you notice that the plants have just been moved into this pot last month.  When you try to pull a plant out of the pot, no soil is attached to the roots.  The height and spread of the plant meet specifications.  What do you do?

a.
Don’t accept based on the result that they are not rooted in.

b. 
Call your supervisor and ask what you should do
c. 
Take the nursery’s word that they will be fine by the time you need them.

d.
Ask them to put in extra fertilizer to help the roots grow.

5. Suppose your plans ask for a Ligustrum sinense (Chinese Privet) in a # 3 container. Upon inspection at the nursery, you find that the foliage and stems look great.  When you pull the plant out of the container you discover that the plant is potbound.  What do you do?

a. Agree to accept them.

b. Do not accept them. 

c. Ask the nursery to trim the roots in the pots.

d. Call your supervisor and ask what you should do.

Indicate TRUE or FALSE in response to each statement below.

_______ 6.  Most shrubs are field grown.

_______ 7.  When a plant is pot bound (has encircling roots) that is generally a sign that the plant has a healthy root system.

_______ 8.  An ideal time to accept annuals is when the roots are just starting to touch the bottom of the pot.

GUIDELINES FOR PLANTING TREES, SHRUBS, AND GROUNDCOVERS WITHIN HIGHWAY RIGHT-OF-WAY

Plantings on North Carolina roadsides are influenced by many factors.  Among these are right-of-way widths, adjacent land use, overhead utility lines, advertising signs, surrounding vegetation and proper setback distances.  Consideration must be given to varying conditions of topography, highway alignment and grade, mowing and drainage concerns and the type and volume of vehicular and pedestrian traffic.  In order to provide safe sight distances, shrubs must be kept low.  Trees and large shrubs must be under-trimmed sufficiently to permit clear sight in the area between 2ft. and 6ft. above roadway elevation.  A minimum clearance of 16 ft. is required above the entire pavement surface.  The minimum clearance above sidewalks or pedestrian spaces is 7 ft.

Each of the above factors must be considered during the process of plant selection.  Do not select tall-growing trees for planting beneath utility lines.  Do not use wide-spreading trees unless there is sufficient width of planting area to accommodate them without repeated severe pruning.  Select small trees and large shrubs adaptable to under-trimming.  Use only low growing shrubs in medians and near the edge of shoulders to avoid the need for repeated pruning.  Trees should be placed sufficiently far apart, and shrubs grouped in mulched beds to facilitate mower operation and minimize the need for hand trimming.  In curb and gutter areas, groundcovers may be planted between the curb and shrubs to avoid a narrow mowing strip.  For drainage purposes, the foliage line should be a minimum of 2 ft. behind the ditch line in cut sections and 2 ft. from the shoulder break in the fill sections, or the minimum distance from the edge of the travel lanes (see following typical sections), which ever is greater.

The following typical cross sections and plan views show the minimum distances from the curb or edge of travel lanes for new plantings.  (When planting trees, minimum distances from the curb or the edge of travel lanes must be adhered to, however, where existing tree distances have been established, replacement trees may be allowed to conform with the established set-back distances).
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NCDOT RECOMMENDED PLANTING PRACTICES

Once landscape plants have been inspected and accepted, and adequate consideration has been given to right-of-way planting guidelines, the following planting practices should be implemented. 

The most appropriate time to eliminate undesirable weed competition in the planting area is before plants are installed, thus weed control and prevention should be the first priority.  Limiting potential weed competition is accomplished through tillage techniques, fumigation or other herbicide treatments.  Fumigation controls weeds, nematodes, fungus, weed seeds and soil insects.  Herbicide treatments control weeds and weed seeds; treatments can be applied pre- or post-emergently.


Soil preparation is critical for fumigation to be effective.  Proper cultivation (5-8”) and soil moisture are critical to this operation.  There should be no crop trash or clods over 1” in diameter after cultivation.  If a plastic tarp is used with the soil fumigant, it shall be a 2 mil polyethylene agricultural film free of any punctures.  This plastic should be left on for a minimum of 48 - 72 hours or according to the product label.  Fumigation shall be performed within 2 weeks prior to planting at the labeled application rate.


Herbicidal treatments, pre and post emergent, are another vital part of the process of soil preparation before planting.  Post-emergent weed treatments should be applied at appropriate rates as shown on the manufacturer’s label before any tilling or mowing is performed.  The weeds should be actively growing and not under drought stress.  No tilling or mowing shall be performed for at least 7 days after the application.  Cloudy or inclement weather may require extending this 7-day waiting period.  After beds are prepared, pre-emergent treatments may be applied to the planting area.

Once the installation site is readied, plant hole excavation can begin.  Preparation of plant holes begins with marking the center of the hole with a stake or flag.  The stake corresponds to the plant's location as depicted on the plan.  The hole can be excavated by mechanical or physical means as long as minimum dimensions are met.  A good rule of thumb is to dig the hole twice the diameter of the root ball or container and the same depth as the root ball.

PLANTING, BACKFILLING AND WATERING


Once the plant hole is excavated, it is important to scarify the walls of the hole before plant placement.  Walls not loosened or scarified can be tight and will impede root penetration.  These conditions can cause roots to encircle the perimeter of the plant hole, thereby restricting water and nutrient uptake as well as plant anchorage.  Place the plant in the hole with 1/8” of the root ball above the finished grade.  This allows for any potential settling.  

It is important to ensure that the tree or shrub is properly aligned in the hole.  This alignment is best judged by stepping 10 feet back away from the plant and judging how straight the plant appears.  It is often helpful to line the plant up with another vertical line such as the edge of a telephone pole, fence or building.

Another aspect of alignment before the plant is backfilled is choosing the best “face” or side of the tree or shrub.  This side should be directed toward the predominant public view. 


Once a plant is aligned and set in place, the position shall be maintained during backfilling and watering.  Any fertilizer specified on landscape plans or directed by the engineer shall be applied at the time of backfilling.  After one half to two thirds of the backfill has been tamped and if the backfill is dry, water shall be used to lightly moisten the soil. The remainder of the backfill can be installed at this point.


Prior to watering, water retention rings shall be constructed in accordance with details shown on the site plan.  The purpose of these rings is to capture water for use by the root ball.  The rings should be constructed of firmly compacted soil 6" high and have a minimum inside diameter equal to the diameter of the plant hole.  The water retention ring is a vital step in conserving and directing water to where it is needed.

Plants are typically installed as balled and burlapped, container grown or bare rooted (as in the case of reforestation seedlings).  Each type requires different procedures for planting.  Balled and burlapped plants should be handled by the ball and not by the trunk or stem.  This procedure helps prevent soil from loosening around the roots.  Before the final backfill is placed around the root ball, the burlap should be removed from around the trunk and pushed into the bottom of the plant hole.  Synthetic burlap, which is very slow to decay, should be removed completely if possible.



MULCHING AND STAKING

A four-inch layer of mulch should be applied following the initial planting of any tree, shrub or perennial.  This is critical for conserving water, controlling weeds and regulating soil temperature.  After an initial planting, additional mulch may be requested by the project engineer because of inadequate quantities which become apparent after settling.


The initial watering is also very critical to get plants off to the right start.  Watering should also be done at intervals as determined by the engineer throughout the life of the project.  Water should be applied carefully so as not to disturb the mulch and soil.  Careless, forceful watering could damage the root system of the plant.

Trees are staked or guyed for anchorage and support during the first year of establishment or as directed by the project engineer. Whether a plant is staked or guyed depends on its size.  Trees between 6-10' may need to be staked.   Trees over 10' may need to be guyed.


Multi-stemmed trees are both staked and guyed.  Windy conditions, blow back from vehicles, and head size of the tree are a few conditions the engineer should consider in modifying any staking or guying requirements.  Staking and guying should hold the plant rigid to prevent chafing or other injury to the bark.  Any injury to the bark can cause improper development of the trunk or branch.

There are three important phases of installing a landscape project on DOT right-of-way.  They are initial planting, establishment, and replacement planting.

Initial planting is considered complete when plants have been placed in the hole, backfilled, watered, mulched, staked or guyed, and in an acceptable living condition.

The establishment period of the planting begins when all initial or replacement plants have been planted.  The plants are the contractor’s responsibility until the final acceptance of the project.  The contractor’s area of responsibility extends 6' outside the perimeter of shrub beds or 6' outside the edge of water rings or guy stakes, whichever is greater.  Establishment responsibilities include cutting of grass and weeds, watering, replacement of mulch, repair or replacement of guy stakes, guy wires, water rings, removing of dead plant material, and other work as directed by the engineer.  This is to ensure the survival and growth of plant material and the satisfactory appearance of the project.

Replacement plantings shall be accomplished during a time period as outlined in the project special provisions.  Plants that are not in a living, healthy condition or do not conform to specifications in The American Standard for Nursery Stock, or which have been damaged or stolen, shall be replaced.  Reforestation plants that have died due to natural causes will be replaced.  The final inspection should find that all plants are in a living and healthy condition.

A warranty period begins when all initial or replacement plants have been planted and the final project has been accepted.  A warranty period can be one, two, or three years long and attempts to ensure the long-term healthy condition of the planting.  Sometimes planting projects are completed with no warranty period included.  This can be done when budgets are limiting or when plant maintenance is agreed upon by a municipality through an authorized agreement at the time the project is accepted.

The prices and payments will be full compensation for all work covered by this section, including but not limited to furnishing or collecting plants, tilling, excavating,  any other soil preparation and working; furnishing and placing fumigant, plastic sheets, herbicides, stakes, fertilizer, water, mulch and any other materials; pruning and planting, maintaining plants; and replacing dead, damaged or stolen plants.

REFORESTATION

Reforestation is defined as planting a designated area with bare root seedling trees that are native to that specific environment.  Reforestation projects have been successful in reestablishing trees in areas that would have traditionally been mown.  Seedlings for these projects are grown by the North Carolina Forest Service and are planted in the late fall and early to mid winter.  Most of the reforestation seedlings are planted by inmate labor with DOT inspectors ensuring quality control.  Reforestation plants are installed using bare root planting procedures.

WORK EXERCISE # 3

Indicate TRUE or FALSE in response to each statement below.

______ 1.  Setback distances exist to improve the appearance of the landscape design.

______ 2.  Undesirable weed competition is best eliminated after plant installation.

______ 3.  Plant hole excavation is usually twice the diameter of the rootball or 

container.

______ 4.  Alignment of a plant works best if you stand as close to the plant as possible.

______ 5.  A water retention ring conserves and directs water to the stem of the plants.

______ 6.  After the initial planting is installed, a 4 inch layer of mulch is applied to conserve water, control weeds, and regulate soil temperature.

______ 7.  A tree that is 10’ tall is staked, not guyed.

______ 8.  The establishment period of the planting begins when all initial or replacement plants have been planted.

______9.  Once the tree has been staked and guyed, you shouldn't remove the guying; the tree will break through the wire and continue to grow successfully.

Choose the best answer(s) to the following questions:

10.  In a planting project, you need to guy a tree. What size is the tree? 

a.   9 feet

b.   6 feet

c. 12 feet

11.  What is the vertical clearance required for all vegetation above the pavement?

a. 14 feet

b. 16 feet 

c.   7 feet

12.  A planting project requires staking of trees. What size are these trees?

a.   4 feet

b.      11 feet

c.        7 feet

CONCLUSION


North Carolina has a worldwide reputation for highways that are not only safe and efficient but beautiful.  Roadside beautification has come a long way since first emphasized in the 1970’s and 1980’s.  Federal enhancement plantings and the NCDOT Wildflower Program continue to improve the image of North Carolina roadways.  This manual detailed many factors that contribute to the success of a landscape planting.  Proper plant inspection and planting help to ensure the longevity of the planting and meet standards of safety for the traveling public.  

Work Exercise Answer Sheet

Work Exercise #1
Work Exercise #2
Work Exercise #3

1. False

1. b,c


1.   False

2. True

2. a


2.   False

3. False
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4. False
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4.   False

5. False
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6. False
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