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JOURNEY LEVEL

Vegetation Management Module,  Horticultural Applications:

Level 3

Skill Block 3-R-9  (REU 158)

Objective


This skill block (3-R-9) is designed to familiarize Roadside Environmental personnel with horticultural practices and considerations relevant to highway rights-of-way ornamental plantings.  The trainee will learn basic facts about soil types encountered along our roadsides and how to determine and improve soil fertility at the planting sites.  The trainee will be introduced to specific pesticide application information as it relates to ornamental plants.  In addition, the trainee will be provided with detailed information on preparing and completing an ornamental planting project site.


The trainee must complete skill block 2-R-1  (Vegetation Management Module, Horticultural Applications: Level 2) before proceeding with the 3-R-9 skill block module.


The following phases must be satisfactorily completed within this course:

· Review of written material in this manual
· Pass Certification Examination

Introduction


North Carolina has the nations largest state-maintained highway system consisting of over 77,000 miles of highways.  This equates to over 331,000 acres of rights-of-way maintained in three general forms: turf, natural areas, and landscape plantings.  More acreage is brought into landscape plantings and natural areas each year through plant projects and reforestation programs.  With the rising costs of installation and maintenance of these areas, it is important that we properly handle, install and maintain plant materials to protect our investment in our highways and our environment.


The highway roadside environment is typically harsh, making it difficult to establish landscape plantings.  The soils encountered are usually subsoils that are low in plant nutrients and organic matter.  Soil compaction is a major problem, limiting water retention and severely hindering plant root growth.  In addition, highway landscape plantings usually must rely on rainfall as the only long-term source of irrigation.  Due to these factors, our plant materials must be carefully selected and properly handled to provide the best opportunity for their survival.


The overall goals, aesthetic requirements and funding will determine the types of planting materials used.  It is the intent of this module to provide an overview of the horticultural principles, techniques and materials in use by the NCDOT.

Soils and Fertility

Basic Soil Types

The soils encountered along our roadways when planting landscape plants may vary somewhat from site to site and region to region, but in general, we will be concerned with four basic soil types in the highway right-of-way.  These soil types may be loamy in texture with varying degrees of clay and organic matter, clay soils with little or no organic matter and to a limited extent, organic soils and sandy, mineral soils.

A loamy soil is one that has clay, silt and sand as components in equal or varying percentages.  Organic matter may be present as well.  Such soil may be classified as “sandy loam” soils or “clay loam” soils depending upon their predominant component.  Each component gives the loamy soil its qualities in proportion to its amount in the soil.  For example a clay loam soil, due to its higher clay content, will have a slower rate of drainage after rain or irrigation than a sandy loam soil.  Loam type soils offer the best medium for planting because of their combination of nutrient levels, water retention properties and drainage characteristics.  The addition of fertilizer, composts, and other amendments to these soils is necessary for optimum plant growth.  Loamy soils may have moderate to high nutrient levels present but still can require additional fertilization or liming to achieve maximum benefit to the plants.  These soils usually hold available nutrients and respond well to liming for pH adjustment.  In some parts of our state, these soils will be found in interchanges, rest area sites, and any areas not heavily affected by the construction of the road bed.

Soils in the sandy or organic range are infrequently found due to the grading, hauling and general construction needs of road building.  Sandy soils have a mineral base and are generally coarse to medium-fine in texture and light in color.  The presence of some clay, silt, or organic matter may color the soils reddish or dark but the sandy/mineral texture remains dominant.  These soils have good drainage properties with lots of pore-space for water retention without becoming boggy.  In fact, sandy soils may drain too well for optimum plant growth conditions.  The addition of organic composts and / or clay material can improve the overall water-handling characteristics.  Nutrient levels in sandy soils are usually low, thus the addition of fertilizers and organic matter may be necessary at planting time and at later intervals to maintain healthy plant growth.  

Organic soils may also be found in various areas of our state.  These soils have high levels of humus, which is the usable organic matter in the soil.  These soils are dark and are usually found in wooded or boggy areas that have been left undisturbed by construction.  Organic soils normally contain high nutrient levels but water drainage may be a problem causing plants to have “wet feet”. It may be necessary to plant ornamentals high enough to promote drainage in the root zone or select plants that either tolerate or thrive in wet conditions.

Clay soils are soils having a fine texture, with particles less than .002 mm in size.  Clay soils are heavy, making them ideal for road construction.  Clay soils will compact and remain stable longer than sandy soils.  Clay soils are the most frequently encountered soil type along our roadways due to road construction activities.  Planting in clay soils presents a challenge because the fine silt particles can retain water. Adding soil conditioners such as organic compost and magnesium or dolomitic lime prior to using chisel plows to break up the compacted clay can improve the soil structure.  Compaction in and around the root zone can prevent the growth of plant roots, stunting the plant.  Water trapped in the root zone often causes fungal rot to occur, killing the plant. Nutrient levels in clayey soils are moderate to low.  This can by improved by incorporating the needed fertilizers when adding soil conditioners.  Soil acidity (low pH) is often a problem in clay soils.  Liming agents must be incorporated to provide any significant change in pH.  Topical applications of lime will leach off of the site due to the low water infiltration capability of clay soil. Root zone drainage problems may be alleviated by installing plant materials in raised beds or planting a little above grade.  To insure a successful planting, it may be necessary to select plants that can tolerate “wet feet” or are not susceptible to fungal root rot.

Assessing Soil Fertility - Soil Sampling

The nutrient levels on your specific planting site can be determined best by thorough soil sampling.  The Cooperative Extension Service and the NCDA Agronomic Testing Laboratories can provide sample containers as well as detailed instructions for taking soil samples. 

In order to sample a specific planting site, you must first determine how to pull a “representative sample.”  This means that the soil placed in your sample container must, as closely as possible, represent the soil found on your planting site.  Soil types can exhibit a wide range of variation, over a distance as a few feet.  Samples should be taken from several areas in one plant bed and mixed before placing the overall sample in the container.  This is what is called a “composite sample.”  A composite sample is the most accurate means of sampling a large area.  It will only be accurate, however, as long as the individual samples to be combined are of the same soil type (see figure 1).  Depending upon the bed size, 10-20 samples may be required to get a fully representative sample.  Small areas with uniform soil types may require fewer samples.
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Fig. 1  Example of sample locations to obtain representative sample in a bed area with a uniform soil type.

A site that has a notable difference in soil composition between one or more locations within that site should have a soil sample consisting of 15-20 sample cores submitted for every distinct area.  Each sample container must be marked to distinguish the area from which it was taken (see figure 2).
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(A
Eroded Soil


(B
Light colored soil


(C
Dark colored soil

Care must be taken to ensure cleanliness and accuracy when pulling samples.  Only a portion of the sample submitted will actually be tested.  The container(s) for gathering and mixing samples, and implements such as soil probes or hand towels must be clean of old soil, grease, fertilizer, etc. before sampling.  The NCDA&CS Agronomic Testing Laboratory uses analytical equipment sensitive enough to give false readings from foreign matter or contaminants.  Even something as simple as handling soil with bare hands can result in inaccurate information.

The Soil Sample Report  

A sample report generated by the lab details the deficiencies of the soil and the necessary amounts of specific nutrients needed to enable the soil to meet the requirements of the plants.  Soil acidity and available nutrient levels are indexed on the report along with a classification of the soil as mineral (MIN), mineral-organic (M-O) or organic (O).   This information is used by the NCDA & CS to make recommendations for improving the fertility of the soil and its potential to utilize the lime and fertilizers applied.  Detailed information on interpreting the soil test report and applying its information to the field site will be covered in later skill blocks. 

Tissue Sampling

In some cases, an existing plant in the landscape may exhibit various symptoms of decline such as wilting, yellowing, stunting or dieback.  The symptom(s) as seen by the naked eye can be caused by one or more pathogens or cultural problems.  Accurate identification of the problem may not be feasible in the field.  Tissue samples are simply plant parts (or sometimes the entire plant) that can be taken to the local Cooperative Extension Agent for an accurate assessment of the cause of decline or death.  Usually, your sample should include some of the soil from the root zone area of the affected plant.  This will enable your agent to identify soil borne pathogens more readily.

Soil Amendments   

Soil fertility can be described as the ability of the soil to supply the necessary nutrients for plant establishment, maintenance and growth.  In order to increase the soil fertility of a planting site, various amendments such as lime, fertilizers, and organic composts may be added before, during and after planting.

Soil Fertility / Essential Nutrients

Fertility is the potential of a soil to supply nutrient elements in amounts, forms, and proportions required for maximum plant growth.  The fundamental components of fertility are the essential nutrients absorbed by plants and utilized for various growth processes.  For example, nitrogen gives a plant good color and promotes rapid vegetative growth, phosphorus promotes root and flower formation, and potassium aids in translocation of food and increases disease resistance and health.

There are sixteen known essential nutrients for plant growth (Figure 3) which are categorized into two groups, macronutrients and micronutrients.  Macronutrients are needed by the plant in comparatively large amounts whereas micronutrients are utilized in smaller quantities.  The designation of nutrients as macro and micro is based solely on the relative amounts of nutrients required to sustain normal plant growth, and not their importance, as all 16 essential nutrients are important.




The essential plant nutrients by name and chemical symbol


Macronutrients




Micronutrients 


      Carbon (C)

Potassium (K)


Iron (Fe)

Copper (Cu)

       Hydrogen (H)
Calcium (Ca)


Manganese (Mn)

Zinc (Zn)

       Oxygen (O)

Magnesium (Mg)


Molybdenum (Mo)
Chlorine(Cl)

       Sulfur (S)

Phosphorus (P)


Boron (B)

       Nitrogen (N)









Figure 3
When considering whether or not a plant has a nutrient deficiency, the first logical step is to look at the vegetation and relate observed symptoms to their probable cause(s).  For example, drooping plants may be wilting and only need water, whereas yellowing plants may need nitrogen.  The diagnosis becomes more difficult when plants are not growing properly due to multiple causes.  In another scenario, drooping plants located in wet, saturated soil may indicate fungal rot problems.  It is often helpful to have a trained person assess the physical observations because a given symptom may result from several limiting factors that may or may not be nutrient related.  Plant material samples such as leaves, roots or sometimes the entire plant may be collected and sent to the local Cooperative Extension agent for an accurate assessment.

The preferred and most reliable method of diagnosing soil problems and getting information on the soil environment is through a soil sample analysis.  A sample collection kit from the local Cooperative Extension agent includes detailed directions for obtaining a representative sample from the site.  
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One characteristic of the soil determined by a soil analysis is the pH, which measures active acidity in a soil.  Soil pH has a pronounced effect on the availability of nutrients.  When the soil pH is low, phosphorus and several of the micronutrients become unavailable for plant use (Figure 4).  This will inhibit the initial establishment of a landscape plant.

The Department utilizes agricultural lime as a soil amendment during planting to overcome this situation.  Liming is important in the maintenance of an established planting and is applied on an as-needed based according to soil test recommendations.  Lime raises the pH of the soil and increases the availability of nutrients to the plant.  However, it should be noted that the amounts of clay and organic material in the soil greatly affect liming rates (Fig. 5).  The placement of lime in the soil is very important since lime does not translocate very well. Lime should be applied during the initial soil preparation thus allowing it to be incorporated and increasing its effectiveness.


Effect of Soil Texture on Lime Requirement

Soil Texture





Lime Requirement

Sandy Loam





60 lb. per 1000 square feet

Loam
 





100 lb. per 1000 square feet

            Clay Loam





150 lb. per 1000 square feet

Fig. 3

FERTILIZATION:
It is essential for plant nutrients to be present in the soil in the correct proportions for optimal plant growth.  Nitrogen (N), phosphorus (P), and potassium (K) are the elements needed in the largest amounts by most plant species.  They are often found to be deficient in the soil as a result of leaching or poor nutrient producing soils.  It is not surprising, therefore, that these three elements are applied most frequently and in the largest amounts as commercial fertilizers.

To overcome nutrient deficiencies found in the soil, the Department utilizes a relatively small selection of fertilizers.  Based on soil analysis results, the Department receives assistance from NCSU and the North Carolina Department of Agriculture and Consumer Services (NCDA&CS) in developing its fertility program.

A fertilizer is any material added to a soil to supply the elements essential to the growth of plants.  The Department utilizes inorganic chemical fertilizers extensively for plant establishment and maintenance.  Organic fertilizers in the form of composted materials are used to a lesser degree, mostly as a conditioner and amendment during plant bed preparation.  In some cases organic composts may be used to add micronutrients, adjust the pH or increase the water retention of the soil.  

Fertilizers are used for plant establishment and maintenance.   They are derived from a variety of sources and are available in a number of analyses.  Some consist of single materials or compounds that supply one or more nutrients.  A second category is mixed fertilizers produced by combining two or more single materials.  Mixed fertilizers that supply all three major nutrients N, P, and K, are called complete fertilizers.

Specialty fertilizers are also available.  Specialty fertilizers are those materials which do not conveniently fit into the categories previously mentioned but which may exhibit one or more of the characteristics that have been described.  Specialty fertilizers by this definition include specifically designed slow release material, manufacturing by-products, and fertilizers specially formulated for particular vegetation types, slow release fertilizers provide time-released feeding for landscape plants.  This promotes more uniform, healthy growth on the plant than faster feeding agricultural type fertilizers.  

Fertilizers are purchased in various forms depending on their intended use and the equipment available for application.  Each form has its advantages and disadvantages in handling and storage.  Examples are bag granular fertilizers, water soluble and liquid fertilizers and fertilizer spikes.  Fertilizer spikes are usually used for specimen trees and large shrubs.  They can be hammered or punched into the ground in the root zone to provide a long-term, slow release feeding.  Liquid and granular fertilizers can be used in ways such as top dressing or injecting into the soil.

It is crucial to understand certain terms when dealing with fertilizers.  The terms “grade”, “analysis”, and “ratio” are used frequently in the fertilizer industry.  Grade and analysis are used interchangeably and refer to the percentage, by weight, of the macronutrients in a sample fertilizer.  The numbers on a fertilizer bag (eg. 10-10-10) indicate the guaranteed grade or analysis of 10% N, 10%P, and 10% K per 100 pounds of the fertilizer.

The term “ratio” is used to express the relative percentages of N, P, and K in a given fertilizer in the smallest whole number terms.  The fertilizers 10-10-10, 8-8-8 and 20-20-20 are all 1-1-1 ratio fertilizers.  A 16-8-8 fertilizer has a 2-1-1 ratio, and a 12-4-8 fertilizer has a 3-1-2 ratio.  These ratios are important when determining which fertilizer to purchase or when discussing fertilizers in broad terms.

The importance of making accurate calculations to determine fertilizer application rates cannot be overemphasized.  Accurate calculations will ensure that essential nutrients are provided in correct amounts and proportions to improve plant growth and survivability.  These also help prevent environmental damage associated with over fertilization and avoid the waste of time, money and fertilizer.

Typically, fertilizer rates are expressed as pounds of fertilizer to apply to a given area (either 1,000 square feet or one acre).  However, fertilizer rates may be expressed as pounds of a specific element (e.g. N) to apply to a given area.  For example, if you wish to apply 5 pounds of N to 1000 square feet and your fertilizer on hand has a grade or analysis of 10-10-10, you must first determine how much N there is in your fertilizer.  It’s analysis is expressed in percent by weight terms, so the “10” means 10 pounds of N per 100 pounds of fertilizer.  Therefore, in 50 pounds of 10-10-10, there is 5 pounds of N.  One - fifty pound bag of 10-10-10 spread evenly over 1000 square feet will provide the needed 5 pounds of N per 1000 square feet.  Typically, for individual specimen plants, each can be figured at one square yard or 9 square feet.  The fertilizer can be figured accordingly.

In general, a fertilizer with a 1-2-2 ratio is applied during the initial bed preparation.  This provides more phosphorous and potassium (P and K, respectfully) for the initial plant establishment.  Topdressing with fertilizer having a 2-1-1 ratio is usually done within the first year after planting to provide more nitrogen (N) for healthy plants.  The overall analysis may be higher or lower in pounds of N, P, and K.  The rates of application can be varied to provide the needed levels of nutrients, provided that the ratio remains the same.

The following is a list of those fertilizers used by the Department to establish and maintain landscape plantings.

FERTILIZERS UTILIZED BY NCDOT FOR LANDSCAPE PLANTING AND MAINTENANCE

· 10-20-20 or other 1-2-2 ratio fertilizers for initial planting and establishment.  These may be in slow release form, granular agricultural type, water soluble or tree spikes.

· 16-8-8 or other 2-1-1 ratio fertilizers for topdressing.

· Ammonium nitrate (34-0-0) is utilized when soil tests or experience indicates that only nitrogen is needed.

· Triple Superphosphate (0-46-0) is utilized when soil tests or other indicators dictate only a required phosphate application.

Work Exercise # 1
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The most frequently encountered soils along the highway right-of-  

 ways are clay type soils.
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2.
Soil samples are taken and analyzed to determine soil fertility.
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3.
Heavy soils can retain water and cause plants to have “wet feet”.
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4.
In general, a representative soil sample is collected by pulling at

least 15 - 20 core samples from each bed.
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5.
Nitrogen is categorized as a macronutrient.
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6.
pH is a measure of active acidity in the soil.

T
F
7.
At low pH levels, some nutrients become “unavailable” to the 

plant.

T
F
8.
Fertilizers that contain all 3 major nutrients - N, P, K are called

 “complete”  fertilizers.

T
F
9.
250 lb. of 10-10-10 fertilizer contains 25 lb. of nitrogen.

T
F
10. 
Soil fertility is the ability of the soil to supply the necessary

nutrients for plants.

T
F
 11.
Lime must be incorporated in to the soil to have a lasting

measurable effect on soil acidity.
PESTICIDES:

Pesticides used for the establishment of landscape plantings can be broken down into several categories, depending upon their targeted pest and mode of action.  Herbicides for controlling weeds in plantings may be categorized as per-emergent or post-emergent herbicides.  Insecticides, miticides, and fungicides are formulated to control insect, mite and fungal pests, respectively.  Fumigation is a process often used in bed preparation to obtain control over a broad spectrum of pests by injecting or spraying the fumigant over a bed area and allowing it to permeate the soil.

PRE-EMERGENT HERBICIDES:
Pre-emergent herbicides are manufactured as liquid or granular and may be applied over a plant bed prior to the germination of weed seeds.  These herbicides in general will form a chemical barrier along the soil surface and prevent weed seedlings from establishing.  Pre-emergent herbicides may require irrigation or rainfall after application to help “activate” them by getting the herbicide into a solution (in case of a granular formulations) where it can permeate the top of the soil and or mulch and spread out to form this barrier.  Liquid formulations may require irrigation or rainfall to help disperse the pesticide in much the same way.  In some cases, enough water can be used during the liquid herbicide application to accomplish this dispersal.   Granular formulations may require incorporation into the soil to be effective.  Often, the actual herbicide is placed on a carrier such as ground corn cobs or vermiculite to aid in uniform application.  If the herbicide is left exposed on the surface of the bed, the active agent may volatilize and be lost, making the application useless.  Disking or rototilling to place the herbicide into the soil can slow the volatilization and allow the soil moisture to activate the herbicide.  Be sure to read and follow all label directions for applying the herbicide.

Regardless of the formulation, timing of the pre-emergent application is of paramount importance.  Applications to control warm season weeds such as crabgrass or prostrate spurge must be made before soil temperatures are warm enough for their seeds to germinate.  In general, seed of these species will germinate in late March and early April, and continuously throughout the summer.

Plant beds must be monitored closely to determine the application time.  Late applications will result in poor results and costly weed problems.  Cool season weeds such as common chickweed and carolina geranium germinate in the late fall and on through spring.  Pre-emergent applications for these types of cool season weeds must occur prior to their germination for optimum results.

Be sure to read the herbicide label thoroughly for crop information, rates, application timing and safety measures before applying any herbicide to your landscape plantings.

POST-EMERGENT HERBICDES
Post-emergent herbicides are formulated to be applied on actively growing weeds.  These herbicides can be characterized as selective and non-selective herbicides.  Non-selective herbicides are designed to control almost every weed or plant including broadleaf weeds, grassy weeds or even a desired ornamental plants (should you inadvertantly apply the herbicide to them).  Due to its broad spectrum of control, non-selective herbicides are mostly used during the bed preparation stage and on a limited basis after planting.  Great care must be taken not to damage the desirable plants in your planting.  Be sure to read and follow the label guidelines for proper rates and application data.  Extreme care must be taken to follow the label for rates and timing, or damage can occur to the desired plants.  Some selective herbicides may be applied over the top of existing non-target plants, but there are some selective herbicides that may still damage or eliminate a desired species of plant.  Again, read and follow all label recommendations concerning rates, timing, crop restrictions and safety requirements.

INSECTICIDES, MITICIDES AND FUNGICIDES:

In addition to herbicides, pesticides formulated to control various non-weed pests are used on highway landscape plantings.  These pesticides fall into 3 basic categories based on the kind of pest the pesticide is designed to control:

· Insecticides:  
materials applied to control insects and insect larva

· Miticides:
  
materials applied to control mites

· Fungicides:  
materials applied to control fungi

Insecticides and miticides are very similar in formulation and mode of action.  There are several types of these pesticides that overlap in the species of pest controlled.  In either case, they can be effective on both insects and mites.

Timing of application and rate of application are of paramount importance in the control of insects and/or mites.  Often, one particular life-stage of the insect is more vulnerable to pesticide applications than another.  For example, bagworms can be controlled during the early stages of their cocoon development by applying an insecticide regularly for a period of about 3-4 weeks, according to label directions.  At this stage, the eggs have hatched, and the larvae are developing and actively feeding.  Once the larvae drop from the cocoon sac to the ground and pupate, control is difficult, if not impractical.

Insecticides and miticides are classified by their mode of action as either systemic or contact.  Systemic pesticides, such as acephate or disulfoton, are absorbed by the plant tissues.  This enables the pesticide to control pests that may not be reached with a contact pesticide.  Contact or non-systemic pesticides are primarily designed to control chewing, leaf-eating insects or soft-bodied insects that can be easily reached by the application.  Examples of contact insecticides are carbaryl, chlorpyrifos and insecticidal soaps.

Careful reading and following of all label recommendations and requirements for rates of application, timing and personal protective equipment is vital.  Improper rates and timing can result in little or no control, possible damage to plant materials and loss of expensive pesticides.

Improper safety gear or lack of proper safety gear and precautions can result physical harm.  Insecticides in some cases are designed to control the target pest by inhibiting nervous system activity or respiratory activity.  Be sure to read and follow all label information closely to insure a safe and effective application.

Fungi are present in every part of our environment.  As in the case of insects and mites, most are beneficial, but some are damaging or deadly to landscape plants.  A fungicide is designed to prevent and/or inhibit the spread and reproduction of the fungi on plants.  Proper identification of the fungi and proper timing of your application is important.  Fungi can spread by the growth of the mycelium, or the fungus body, and by the production of spores.  In most cases, control of the fungi must be achieved in the mycelial growth stages, prior to the appearance of the fruiting bodies that produce the spores.  Most spores and mycelium are almost microscopic and you may not be aware of this pest until damage occurs.  Fungal pests may occur on the leaf and stem of the plant, as in powdery mildew or Dogwood spot anthracnose, or in the soil around the root zone as in phytophthora or rhizoctonia root rot.  In both cases water plays an important role by splashing the spores around from leaf to leaf with anthracnose to providing a passageway to infest the root system of a plant in water logged conditions.  Cultural controls such as basal watering and elevated beds to improve drainage may be necessary steps to preserving a planting before any fungicide can be effective.

Fungicides are formulated as wettable powders, emulsifiable concentrates and liquids.  They can be applied be spray, dusting or as a soils drench if necessary.  In wet applications using wettable powders.  Tank agitation is essential to insure proper mixing of the fungicide and an even application.  Again, always read and follow any label directions carefully to insure a safe, productive application.  Fungicides may be applied early and periodically during the growing season to prevent damage from occurring.  In many cases such as leaf spot fungi, the damage, if it occurs before fungicidal applications begins, will not go away but will not spread.  It is therefore very important to develop a working knowledge of fungi on landscape plants to prevent damage from occurring.

FUMIGATION
Fumigation of planting beds is a process in which a pesticide is injected or otherwise placed into the soil and allowed to volatilize through the soil as a means of eliminating or controlling weeds and other pests.  Typically a fumigant is non-selective and must have a physical barrier such as a plastic tarp or a rolled, sealed soil surface to hold the fumigant in place long enough for it to act on weed seeds, nematodes and/or other pests in the soil.  Due to this mode of action, a fumigant can only be used during the initial plant bed preparation.

During the bed preparation process, tillage tools are used to scarify the bed site and prepare a workable soil for planting.  Large clods must be broken up or removed and the soil left with a fairly fine texture to aid the fumigant in permeating the soil thoroughly. 

Methyl bromide is one type of fumigant used by the NCDOT.  It is packaged in large cylinders which are placed on a specialized fumigation rig that is used to inject the methyl bromide into the soil to a depth of 6 - 8 inches.  This specialized equipment also spreads out and buries the edges of the tarp.  Once in the soil, the methyl bromide will slowly move upward through the soil and remain trapped under the tarp.  This will help keep the pesticide in place longer for greater control.  After a period of about 2 -3 days, the tarp can be removed and disposed of in a sanitary landfill.  Always use protective clothing as specified in the label to prevent methyl bromide residues from contacting your skin.  The bed area must be allowed to “air out” for a period of approximately 2-3 weeks before planting.  Heavy clay soils and rainfall may slow down the dissipation of the methyl bromide, increasing the required waiting period before planting.

Metam sodium is another type of fumigant in use by the NCDOT.  It is a liquid that is applied to the soil surface and incorporated by rotovating to a depth of 6 -8 inches.  A power roller then follows to create a tight crust on the surface.  This provides a physical barrier to hold the metam sodium in place.  After a period of approximately 2 -3 days, the surface crust can be broken by lightly cultivating to aerate the soil.  As with methyl bromide, the soil must be allowed to air out for a period of 2 -3 weeks before planting.

After the aeration period, a soil / germination test must be performed to insure the fumigant has dissipated.  Soil from the bed can be collected and placed in a tightly closed jar with fast germinating seeds, such as lettuce seeds.  If the seeds do not germinate, or begin to germinate and die, the soil must be allowed to air out for several more days.  Retest until the seeds germinate and the seedlings survive; then the soil is ready for planting.  Fumigants are valuable in the initial phases of bed preparation because they help eliminate weeds that compete with desirable plants and can control other soil born pests in the early stages of the establishment of the planting.  Before using any fumigant, be sure to read and follow all directions for use.  Safety gear requirements are different in some aspects for fumigants than for other types of pesticides. Fumigants require posting of the area to warn against premature re-entry into the application area. 

Work Exercise # 2
T
F 
1.
Post-emergent herbicides must be applied prior to weed seed

germination to be effective.

T
F 
2.
Selective pesticides are formulated to target a specific type of pest.

T
F 
3.
Miticides are formulated to control kudzu.

T
F 
4.
Pesticide labels do not contain important information to the user.

T
F 
5.
Pre-emergent herbicides and Post-emergent herbicides are used to

control
weeds in ornamental plantings.

T
F 
6.
A pesticide used in ornamental plantings must have specific 

labeling for use in ornamental plantings.



T
F 
7.
Label recommendations and rates are only general information and

do not have to be adhered to.

T
F 
8.
Insecticides often must be applied during a specific life stage of the

insect pest to effectively control it.

T
F 
9.
Proper use of personal protective equipment such as gloves, long

sleeves, and eye (splash) protection is extremely important.

T
F 
10.
Labels contain important information on use, handling and 

disposal of pesticides.

T
F 
11.
Always, read the label before applying pesticides.



Ornamental Planting
The planting of ornamentals along our highways begins with the site selection and planning process.  In general, the Design Section in the Roadside Environmental Unit develops the landscape planting plans.  The design process includes a visit to the proposed planting site and the selection of appropriate ornamentals to be utilized on the planting project.  The actual planting plans include scale drawings of the ornamental beds along with information on the type and sizes of plants, their spacing and locations on the site.  To install a successful ornamental planting, the plans must be reviewed, the site must be prepared, and the plant materials must be inspected and properly planted.  In this section of the manual, you will get an overview of the planting process from the receipt of the planting plan to the completion of the ornamental planting.

Plan Reading

Plan reading begins with a review of the “Summary of Quantities” located on the first page and the “Plant List” located on each page of the blue print.  The “Plant List” will include the quantity of plants to be used, botanical name, common name and general information needed for the planting such as spacing of the plants in the beds and sizes of plants to be delivered.

After reviewing the plant list, locate the plants on the blueprint via the list icons.  Each plant will be identified by a particular icon.  Check each page for accuracy by comparing the plant list on each page with the actual number of plants found on the page.  A simple review will eliminate premature problems and insure an accurate planting.

Site Inspection with Plans

Visually inspect each planting site with the blueprints.  Compare each site with the areas listed on the blueprint for accuracy.  Look for proper spacing, setback distances and correct bed sizes.  A walk-thru and measurement of each plant site will determine the accuracy.  It is important to orient the plans relative to the site.  The blueprints should have an arrow drawn indicating north orientation.  You may also use hard structures such as bridges to turn the plans in the proper direction.  This will insure proper placement of beds and specimen plants per the blueprints.  Identify the problem areas that may hinder the planting.  The presence of rocks, steep slopes and obstacles such as overhead lines may require you to shift the planting locations.  Also, check the growth rate and maximum growth size of each plant to determine site distance problems both for the present and future.  A review can help eliminate many planting problems.  In the event changes must be made, the Roadside Environmental Engineer will review and approve the necessary changes before continuing with the planting.

Bed Layout

The plans are drawn using a scale for measurement.  For example, one inch on paper equals ten feet on site.  This will enable you to determine bed size and where to position specimen plants.  Measure the areas to be planted by marking the perimeters of the plant bed.  Locate and mark all individual plants in the areas outside of the beds.  Recheck the scale on the blueprint and the areas to be planted.

Soil and Site Preparation for Plant Beds 

Each plant bed needs to be tilled to loosen the soil before planting.  All beds should be tilled to a depth of five to eight inches.  Various implements can be used to loosen the soil such as a chisel plow, disk harrow and/or rotovator.  A chisel plow can be used in a hard compacted soil area and will provide an eight to twelve inch plowing depth.  A disk harrow will provide a six to eight inch depth and works well to loosen soil.  A tiller/rotovator will provide a four to six inch depth and can also be used to incorporate any soil amendments.  After adequate tillage, soil amendments can be added and incorporated using the disk harrow or rototiller as specified on the blueprints.  The bed is now ready to be planted.

Receiving and Inspection of Materials     

All planting materials will be pre-inspected by the Central Unit of the Roadside Environmental Department.  Planting materials will be tagged and chosen according to the specifications listed on the blueprint.  All planting materials should be inspected when received for damage caused during transport.  Planting materials should be checked for correct size, variety, quantities and conditions of plants received.  A tree or shrub not meeting specs or damaged should be refused.  You will learn more about plant inspections in future skill blocks.

Planting

Planting begins after the soil has been properly prepared.  Place the plants in the bed according to the plans to get a visual layout.  Adjust the plants if needed before planting.  Mark the area where the plants go and plant accordingly.  Be sure plants are removed from containers and the encircling roots are separated.  Plants should be installed with the top of their root mass level or slightly above ground level.  The area around each plant should be back-filled and tamped in.  Be careful not to compact the soil too firmly.  The bed should now be smoothed out.  All the plants in the bed should be watered in to soak the root systems and fill in voids around the root zone.  The plant bed should be mulched with bark mulch or pine straw to a depth of 3-4.”   Take care not to bury the plants.  Most bark mulch is purchased in cubic yards.  Therefore, it is important to be able to determine the quantity of mulch needed to cover an area:  

· Sq. ft. of area  X  depth of application ( 27 = cubic yards. 

For example, an area measuring 60 feet in length by 60 feet in width (or 3600 square feet) needs 3 inches (or 3 ÷ 12 = 0.25 feet) of mulch and we know that there are 27 square feet in one cubic yard.  Calculate how much mulch is needed as follows:  3600 square feet (60 X 60) X 0.25 feet (3 inches) ÷ 27 = 33.33 cubic yards.  Allow about 10% more mulch for shrinkage (or 3.33 cubic yards).  So, in this example, you would order (33.33 + 10% = 36.66) or 37 cubic yards of mulch.  After mulching, the edge of the bed should be evened up for a smooth contour to enhance the looks of the planting.  Ragged edges and uneven mulch will leave a completed project with a messy, unkempt 

appearance .

A pre-emergent herbicide can be applied to the soil before mulching if the mulch is clean and free of weeds.  Be sure to only use pesticides that are labeled for use on the material present.  Always read the labels and follow the guidelines on rates and timing.

Soil preparation is also needed for the planting of individual trees.  The best time for planting individual specimen trees is between October 15 and March 31 when trees are dormant.  Project time limitations may cause a planting to be done at other times of the year.  Proper planting will enhance the survivability of the plants.  The hole size for individual trees should be the depth of the root ball and twice the width of the root ball.  A slow release fertilizer can be placed into the plant hole before the tree is planted.  Any fertilizer should be applied according to the manufacturer’s guidelines and the blueprint specifications.  The tree should be placed into the hole with about 1/8 of the root ball above ground elevation.  Container grown trees should be removed from containers and the encircling roots separated to prevent the roots from girdling the tree as it grows larger.  A root ball covered in burlap should be planted with the burlap left on.  The burlap should be loosened at the top, pulled back and tucked into the hole.  Be sure to bury it completely.  The hole should be back-filled with soil and tamped lightly to remove any air pockets.  After back-filling, a water ring should be built around the base of the tree approximately six inches in height and outside of the edge of the planting hole.  Approximately four inches of mulch should now be applied around the base of the tree.  Care should be exercised not to pile the mulch up against the trunk.  The flare at the base of the tree should be left visible.  The tree should be watered to soak the root system.  Watering should continue at least once every five days during dry conditions until the tree is established. 

Bare root seedlings may be used in some plantings.  The seedlings will be received in a dormant state and must be handled carefully to prevent them from drying out.  Prior to planting, the seedlings should be soaked with water.  In some cases, the seedlings are delivered in sealed bags.  These should remain sealed and stored in a cool location until planting, but usually no longer than one week.  If they require a longer storage time they should be removed from the bags and hilled in with bark mulch or topsoil.  Planting dibbles are used to open up a planting hole.  The seedling is then inserted so that the roots are fully enclosed and the dibble is inserted next to the planting hole and used to push the soil closed around the seedling.  Spacing for seedlings in reforestation areas is six to ten feet apart or 680 seedlings per acre.

Staking will be necessary for trees taller than six feet.  Follow the procedures listed in the planting specs.  Staking can also be used to secure larger trees and shrubs in windy conditions.  In general, smaller trees do not need to be staked unless absolutely necessary.  An important note: stakes and wires should be removed approximately one year after the tree is planted.  This will prevent any wires or straps from girdling the tree as it grows larger.

Cleanup of Site

After a planting, the planting site must be cleaned up.  All empty pots, stakes, wire and boxes must be disposed of properly.

Plant beds should be rechecked for uneven mulch and rough edges.  Trees should be checked for straightness and any loose wires.  A general overview of the entire planting site should be done to tie up any loose ends and assure a visually attractive site.

Work Exercise # 3
T
F 
1.
The planting site must be visually inspected using the planting 

plans prior to beginning work.

T
F 
2.
The scale on a set of plans is used to aid you in accurately laying 

out the ornamental planting according to the plans.

T
F 
3.
Plants may be placed in a bed area and the spacing adjusted prior

to planting.

T
F 
4.
After removing plants from the growing containers, check the roots 

and straighten out encircling roots or cut them to prevent girdling.

T
F 
5.
Site cleanup after planting is important in order to leave the site 

with a finished, attractive appearance.

T
F 
6.
A pesticide must be labeled for use on ornamentals before you can 

apply it to a planted site.

T
F 
7.
Trees should be planted with 1/8th  foot of the root ball below the 

level of the ground.

T
F 
8.
Plants need to be watered immediately after planting to remove air

pockets, settle the soil around them and soak the root system to

lessen the transplant shock.


T
F 
9.
Once a tree is staked it must remain staked for its entire life.

T
F 
10.
Staking can be used to help secure a tree in windy conditions.

Answers to Work Exercises
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Work Exercise # 3
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