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NCDOT

Skill Based Pay Program

Intermediate Level

HORTICULTURAL APPLICATIONS

SKILL BLOCK: 2-R-1

Objective

This skill block (2-R-1) is designed to provide the trainee with a basic understanding of specific horticultural applications.  The trainee will learn various concepts associated with maintaining ornamental plant beds.  This module will provide the trainee with a better understanding of plant bed weed, insect and disease control and the proper maintenance techniques associated with pruning ornamental plants.  This module also includes instruction in basic math, which will allow the trainee to determine area and volume measurements.

The trainee must complete skill block 1-R-6 (Vegetation Management Module, Introduction: Level 1) before proceeding with this skill block module.

The following phases must be satisfactorily completed within this course:

· Review of written material in this manual

· Certification Examination

Maintenance of Ornamentals

Introduction

The North Carolina highway system is the largest state-maintained system in the nation.  North Carolina is known as the “good roads” state, largely because of the continuing expansion and improvements of transportation corridors traveled daily by citizens and tourists.  One of the most recognized features along North Carolina’s highways is the variety of well-maintained ornamental plantings.  Strategically placed along the shoulders, medians and in rest areas, these plantings offer seasonal color to enhance the natural landscape for travelers to enjoy.

To maintain this ongoing effort, Roadside Environmental personnel within the DOT must continually develop the skills and knowledge required to effectively manage these plantings.  Maintaining ornamental plant beds requires a basic knowledge of horticultural concepts and pest management.  This skill block is designed to provide the trainee with information on weed control, monitoring insect and disease populations, basic math and pruning.

Terms and Definitions
Annual: A plant whose natural term of life is 1 year or 1 season (i.e. winter annual or summer annual); especially, any plant that grows from seed, then blooms, produces seed, and dies in the course of the same year.

Aesthetic threshold: The point at which a pleasing appearance is lost and corrective measures are required.

Chlorotic: A condition in green plants marked by yellowing or blanching.

Conifer: Cone bearing woody plants with needle-like leaves, usually evergreen (for example, pine).

Contact residual insecticide: A pesticide which controls pests that crawls on treated surfaces, eats treated leaves, or are themselves treated.  Control is usually effective over a period of time.

Deciduous: Plants which shed their leaves seasonally or at a certain stage of development in the life cycle.

Diameter: The length of a straight line through the center of a circle.

Eradicate: To do away with completely, as in pulling up by the roots.

Foliar:
Consisting of or pertaining to leaves.

Genotype:
All or part of the genetic constitution of an individual or group.

Herbicide:
An agent used to destroy or inhibit plant growth.

Nonselective herbicide: A herbicide that destroys or prevents plant life in general without regard to species.

Pesticide: Any substance or mixture of substances intended for controlling undesirable insects, rodents, fungi, plants or other organisms which are considered pests.

Pi:
A value of 3.14 noted by the symbol: ( , denoting the ratio of the circumference of a circle to its diameter.  For purposes of this manual, the number for pi is rounded to 3.14

Post-emergence:   Used or occurring in the stage between the emergence of a seedling and the maturity of the plant: post-emergence herbicides.
Pre-emergence:
Used or occurring before emergence of seedlings above the ground:


pre-emergence herbicides.
Selective herbicide:
A chemical that is more toxic to some plant species than to others.

Sucker:
A vigorous upright shoot from the roots or lower part of the trunk of a plant.

Systemic:
A pesticide that moves throughout the plant system.

Transpiration: The loss of water vapor from the surface of plant leaves.

Water sprout: An extremely vigorous upright shoot from an adventitious or latent bud on the trunk or older branches.

Weed:
A plant that is not valued where it is growing and is usually of vigorous growth; especially one that tends to overgrow or choke out more desirable plants.

WORK EXERCISE #1

Terms and Definitions

Choose the best correct answers for the questions below:

1. The term used to describe plants that shed their leaves seasonally or at a certain stage of 

development in the life cycle.

a. Deciduous

b. Foliar

c. Conifer

5. A condition in green plants marked by yellowing or blanching.

a. Systemic

b. Conifer

c. Chlorotic

d. Teflon

2. Pi (noted by the symbol: ( ), which denotes the ratio of the circumference of a circle to its diameter, 

has a value of:

a. 4.13

b. 1.34

c. 3.14

d. 3.41

5. A vigorous upright shoot from the roots or lower part of the trunk of a plant.

a. Systemic

b. Water sprout

c. Sucker

d. a and b

5. A plant whose natural term of life is 1 year or 1 season

a. Conifer

b. Annual

c. Weed

d. a and b

Weed Control


The definition of a weed is “a plant out of place.”  Weed control is one of the most important aspects of plant bed maintenance because the overall aesthetic value of a planting is adversely affected when weeds become noticeable.  Besides being unsightly, weeds compete with shrubs and ornamentals for moisture and nutrients.

A good example of a weed is common bermudagrass (Cynodon dactylon).  Because of its genotypic characteristic of fast growth, common bermudagrass can spread rapidly into ornamental plantings and compete with desirable plants.  Some aggressive weeds can also grow into ornamentals, girdling the plants and blocking sunlight.


As a component of DOT’s Integrated Pest Management (IPM) Program, regular surveys of managed areas are conducted to determine if weeds are present and if maintenance is needed to prevent unacceptable damage or a negative aesthetic impact.  Record keeping is an essential part of this monitoring effort.  Observations are typically recorded and then evaluated by establishing an aesthetic threshold.  Roadside managers are encouraged to make sketches of monitored areas to help keep track of problem sites.


Once a weed is identified then familiarity with its growth characteristics can help determine the best control measure.  For example, the control of nutsedge (Cyperus spp.) usually involves repeat applications of a selective systemic or pre-emergent herbicide because nutsedge can produce new plants by seed, rhizomes, and/or tubers.  When nutsedge is pulled from the ground or treated with a herbicide, the emerged plant may be eradicated, but the tuber or nutlet may sprout a new seedling.  Remember that identifying weeds and understanding their growth characteristics prior to controlling them is necessary to determine the most effective combination of weed control.


As part of the IPM approach, there are three weed control strategies utilized by DOT:


(
Mulches


(
Geotextile Fabrics


(
Herbicides


Each of these weed control measures will be reviewed in this module.

Use of Organic Mulches


Organic mulches are derived from various plant materials and include yard wastes (such as grass clippings, chopped leaves and branches), wood chips, and shredded or chipped bark.  With time these mulches decompose, adding valuable organic matter to the soil.  Due to this decomposition, DOT replenishes mulch on its plant beds on a regular basis.  Other benefits of mulch include:

(
discouraging weed growth

(
conserving soil moisture

(
reducing soil erosion from wind and water

(
allowing better use of water by controlling runoff

(
increasing water-holding capacity of light sandy soils

(
adding to the aesthetic value of the landscape

(
keeping base of plant from being injured by mechanical equipment

· reducing rot and disease incidence by keeping foliage and stems away from the soil and



reducing water splashing.


Although organic mulch adds many benefits to the landscape, mulch should not be allowed to build up around the trunk or stems of plants.  Mulched trees should have the flair of the trunk base visible. It is also recommended that mulch be maintained at a settled depth of 2-3 inches around ornamentals.  Mulch, which is maintained too deeply, will encourage ornamentals to produce shallow root systems, thus making them less drought tolerant, and more susceptible to winter damage.

Also, unstable or raw wood should not be incorporated as soil amendments into plant beds.  As these materials begin to decompose, they compete with plants for available nitrogen potentially causing plant stunting and chlorotic foliage.


There are several different types of mulch.  Availability depends largely on your location in the state.  The three primary types of organic mulch applied by DOT plant maintenance crews are:

Pine Straw:

DOT typically purchases either longleaf or shortleaf pine straw by the ton or bale.  In all cases, the pine straw should be clean and free of cones, branches, and other foreign material.  Pine straw can be applied mechanically with a mulch blower or shaken out by hand.  Care should be taken to break up any clumps of compressed straw when applied to plant beds.  Longleaf pine straw is usually preferred over shortleaf pine straw and other yard waste debris mulch because it will last longer.

Bark Mulch:


Hardwood or pine bark mulch are typically utilized by the department on planting projects.  Both mulches can be finely ground or coarsely textured depending on the application.  For example, finely ground pine bark is easier to install around bedding and/or ground cover plantings; however, it may be cost prohibitive if used on a large scale planting.  Pine bark nuggets tend to wash or float during heavy rain events.  As a result, hardwood mulch is used more often, especially when mulching near the roadway .


Bark mulch is available by the bag or truckload, depending on the size and scope of the project.  DOT typically purchases bark by the truckload because it is more economical.  Bark can be applied manually using a seed shovel or pitch fork, or mechanically using a bark truck and/or blower.  Bark blowers broadcast mulch through a blower fan or deliver it through a hand held hose.  Whichever method is used, the mulch should be applied at a uniform depth throughout the entire project.
Yard Waste Debris:


Using yard waste debris is a good way to recycle organic material previously removed from the waste stream.  Yard waste debris consists of leaves, limbs, grass clippings, and organic debris generated from lawn/shrub maintenance.  These materials should be composted to insure weed seeds and disease organisms are not viable and then screened to insure uniformity in size.  Yard waste debris is applied similarly to bark mulch, and should not be used as a soil amendment unless it is well composted.

Use of Geotextile Fabrics

Geotextile fabric serves as a physical barrier that shades the soil and prevents weed seeds from germinating and seedlings from emerging through the fabric.  These types of fabric are different from a polyethylene or plastic cover because they allow water and air penetration to the root zone.  Geotextile fabric is shipped by the roll in various widths and lengths and is installed by rolling the fabric out onto the prepared area.  When the edges of the fabric are secure, mulch is then applied onto the fabric.  These fabrics have a few drawbacks.  Fabrics make it difficult to remove plants or install new plants in them.  In addition, weed seeds can blow in on top of the fabric and germinate causing weed problems.  Because of their expense, the use of geotexile fabrics within DOT operations is usually restricted to rest areas and 

office settings.

Use of Herbicides to Control Weeds

DOT uses an integrated pest management (IPM) program approach to maintain ornamental planting projects.  One component of the IPM program involves the use of herbicides.  Once weed pressure reaches a predetermined threshold level, the Division Roadside Environmental Engineer or a designated licensed employee will determine the appropriate treatment, using only EPA approved products.  These products are selective to the type of weeds to be controlled.  As you proceed through additional “Skill Based Pay Training" you will learn more about the DOT’s IPM program.


Plant bed establishment may involve the use of a herbicide treatment prior to tilling or digging planting holes. This treatment usually involves the application of a non-selective herbicide (e.g.; Round-up Pro) to affect existing weed growth within the designated planting area.


Pre-emergence herbicide treatments are applied to ornamental beds after the installation of ornamentals and mulch. Pre-emergence herbicides form a chemical barrier on the top of the soil.  When seeds germinate and send shoots through this herbicidal area, the seedling dies.  The material must be in place prior to seed germination; thus, application timing is crucial.  Pre-emergence herbicide treatments can be applied in a liquid or granular form.  Rainfall is needed within a specified period of time to activate the material.


The majority of highway rights-of-way weeds are annuals.  Annual weeds are either summer annuals or winter annuals depending upon the species.  Summer annual weeds generally germinate in the spring when the soil temperature warms up to 52 degrees Fahrenheit for a period of 3 to 4 days.  Sandy soils warm up faster than clay soils and south-facing slopes warm up faster than those facing north.  Pre-emergence for control of summer annuals needs to be in place before the weed seeds germinate.  If the pre-emergent application program is large and includes plant beds over a vast area, the applicator needs to determine which beds will warm up early and treat those beds first.  A rule of thumb to remember is:  ‘apply pre-emergent when the forsythia is blooming.’ When dogwoods are blooming, summer annual weeds may have already started germinating and pre-emergence may not be completely effective.  Summer annuals will typically germinate from March through May. Pre-emergent should therefore be applied in late January and early February to ensure effective results.  Some examples of summer annual weeds are hop clover, crabgrass, goosegrass, and foxtail.


Winter annual weeds germinate in North Carolina between November and March.  Pre-emergence should therefore be applied during September and October.  Some examples of winter annuals are henbit, chickweed, and speedwell. 

[image: image26.wmf]
Liquid pre-emergent can be applied by a backpack or skid mounted applicator.  If using a granular material, sweep or blow any product that may have collected on the pavement areas back into the treated area.  These materials should be prevented from entering storm drainage systems.


Pre-emergence materials must be applied uniformly in order to be effective.  Two applications, each at half the total rate, applied at right angles to each other are typically recommended.  By applying the product in two separate directions, the area will be more uniformly covered.


Pre-emergence should not be applied onto areas that are to be seeded.  If a spreader is used to apply granular pre-emergence, the spreader should not be used later for seeding without first washing the spreader to remove any herbicidal 

residue.  Spreaders with canvas hoppers may absorb the pre-emergence and therefore should not be used for herbicide application.


If the soil to be treated is high in organic matter or the pre-emergence is going onto a mulched bed, the product label will often recommend higher application rates.  This recommendation is based on research showing that the organic matter will tie up the herbicide and make it less effective.  Always consult the label for specific directions and recommendations before using each product.


Post-emergence herbicide treatments are typically applied as a foliar application.  This treatment is different from a pre-emergent treatment because the weeds have emerged and are visible.


A post-emergent herbicide can be selective or nonselective.  Nonselective means the herbicide will affect all plants without regard to species.  Herbicides which are selective will control one type of plant but not another.  Selective herbicides are developed for over-the-top application on desirable ornamentals to control only the target weed.  Identifying the weeds that need to be controlled is necessary to properly choose a selective herbicide.  Some categories of weeds include grasses, broad leaf weeds and sedges.


All herbicide applications must be applied or supervised by a licensed applicator that has read and understood the product label and related information.
Plant Bed Edging

[image: image27.png]



Mulches, geotextile fabrics and herbicides all help to enhance the appearance of plant beds by reducing weed infestation.  Establishing a well-pronounced edge around the plant bed delineates the ornamental bed from the turf area.  Establishing a clean edge or border around the perimeter of a plant bed is similar to placing a frame around a picture.  This delineation will complement the plant bed as well as provide a manicured appearance to the site.  The width of the plant bed edge should be proportional to the size of the plant bed.  Some plant beds may be large enough to constitute an edging three or four feet wide.  Areas where smaller mowers are used such as office facilities and rest areas may allow a four to six inch wide plant bed edge.  Edges are also beneficial in preventing mowing operations from damaging the ornamentals.  Plant beds with narrow edges may be further defined by using a physical barrier made of plastic, metal or wood. These types of barrier edges are typically expensive and are utilized where ornamentals are viewed from a close proximity (e.g., rest areas).


In addition, an important aspect of integrated pest management includes maintaining a mown area around the plant beds.  This practice reduces a major source of weed seeds that can spread to the plant bed.  When mowing adjacent to a plant bed, clippings, which may contain seeds, should be directed away from the plant bed.  Hand pulling weeds or shallow cultivation are also methods sometimes used to control weeds. 
WORK EXERCISE #2

Maintenance of Ornamentals

True or False

1.
Mulch, which is maintained too deeply, will encourage ornamentals to produce shallow root systems, thus making them less drought tolerant.

· True

· False

2.
Yard waste debris should not be used as a soil amendment unless it has had time to break down through composting.

· True

· False

3.
Pre-emergence herbicide forms a chemical barrier on the top of the soil so when weed seeds germinate and send shoots through this herbicidal area, the seedling dies.

· True

· False

4.
If pre-emergence is applied on a soil that is high in organic matter, the herbicide directions will often recommend using a higher application rate since the organic matter will tie up the herbicide and make it less effective.

· True

· False

5.
Identifying the weeds that need to be controlled is necessary to properly choose a selective herbicide.

· True

· False

Insect and Disease Control

Introduction

The prevention of insect and disease problems on landscape ornamentals begins with the design and selection of plant varieties for the specific environment.  Plants used in highway landscapes are selected for their low maintenance requirements.  Many pest problems can be avoided by choosing plant varieties that are resistant to specific pests.  It is also important to select plants that are free of pests prior to installation.  However, even when these preventative measures are practiced, the potential still exists for a plant pest to become a serious problem.  When pest problems are encountered in the landscape, several factors need to be considered to determine the best control.  This decision-making process needs to be accomplished in a timely manner. Once a problem has been detected, action must be taken quickly to protect the aesthetics of the planting and avoid costly repair.  Best management practices for insect and disease control are detailed in the following discussion.

Early Detection of Pests


A common factor for achieving optimum results in both insect and disease control is the need for early detection.  It is important to inspect plant material whenever performing plant bed maintenance.  Inspections should also be planned at other times during seasons of known pest activity.  Early detection of problems will make it easier to manage and control them.   Allowing problems to reach an advanced stage may make control difficult or impossible.   Regular plant inspections help you learn how healthy plants should look so you can recognize an abnormal condition when it occurs.  A plant inspection involves more than walking past a plant and giving it a quick glance.  Many insect and disease problems start on the lower leaves or stems that may be difficult to see.  Use your hands to separate the foliage of low, dense plants to look at the interior of the plant.  Look for scales on the stems.  Inspect the lower leaves for leaf spotting or disfigurement caused by insect injury.  Problems in tall trees sometimes go unnoticed for a long period of time, especially if the symptoms first occur at the top of the tree.  Inspect tall trees from a distance and from several directions so you can see the total canopy.  Look for dead branches in and out of the canopy.  The first symptoms of some problems are leaves on one or more branches that are smaller than leaves on other parts of the tree.  A close inspection of the trunk should also be made for signs of boring insects or canker diseases.  Remember that insects and diseases can appear in a multitude of ways.  Even the most experienced landscaper can be challenged by an unfamiliar infestation.

Insect Control Measures


The decision to treat requires careful consideration of several factors including:

· the type of damage the pest causes,

· the size of the pest population,

· the pest's stage of development,

· the location of the pest on the plant,

· the cost of control, and

· the consequence if no control effort is made.

Fortunately, insect and mite pests are not usually fatal to their hosts.  Minor insect damage may be easily mistaken for a disease, drought, or fertilizer problem. Symptoms such as chlorosis, wilting, and die back can be strikingly similar.  Insect pests could inflict extensive damage before their presence were realized if not for the scouting component of our IPM program.  The complete eradication of a pest species often is not critical to the continued beauty of a landscape.  Therefore, the first step toward avoiding a potential problem is pest identification and subsequently understanding the pest's life cycle.

Information concerning the type of pest, its feeding habits and its life cycle are essential in determining control measures.  Not all insects and mites are a threat to plants.  Some insects are recognized as harmless or even beneficial species.

Pest control in the landscape not only varies with the pest species and host plant susceptibility but it also depends on the frequency of use of the landscaped area and the distance from which landscape plants are viewed. For instance, plants around facilities that many people pass each day would certainly be more intensely maintained than shrubs used as a screen adjacent to the right-of-way.

Often low numbers of pests on shrubs pose little threat. However, once populations reach a certain level, control measures become necessary. This level, or "aesthetic threshold," varies greatly from pest to pest, and in most cases it depends upon the plant's placement in the landscape. For example, 1- to 20 caterpillars per shrub may cause serious defoliation, whereas 10 to 20 aphids would hardly be noticed. Yet, the aphid's reproductive capacity is so great that they may number in the thousands a week or so later. Therefore, certain pests should be controlled at the first sign of their presence because they will likely increase in numbers causing considerable damage. On the other hand, with some pests and on certain plants, infestations should be watched closely and treated only if the injury gets progressively worse. A camellia heavily infested with tea scale near a public rest area walkway might warrant treatment, whereas a similarly infested camellia that is ordinarily viewed from 30 feet might not need treating. Often times the only treatment required consists of simply hand picking or hosing off the few pests that are present.

When insecticide use is appropriate, the insect's method of feeding determines, to some extent, the type of insecticide to use.  Chewing insects, such as caterpillars, beetles, and grasshoppers, are best controlled with contact insecticides that remain on the leaf surface.  Contact products also control insects that crawl on the treated surface or are treated directly.

In contrast, piercing-sucking pests (aphids, mites, leafhoppers, etc.) feed below plant surfaces.  They typically avoid feeding directly on the treated surface.  To effectively control pests with piercing-sucking mouth parts, systemic insecticides are more effective.  Systemic pesticides move throughout the plants internal system achieving six or more weeks of residual activity, considerably longer than contact pesticides which do not remain effective for more than 1 to 4 weeks.  To obtain specific information for current pesticide recommendations, refer to the North Carolina Agricultural Chemicals Manual.

The best, most expensive insecticide will produce poor results unless it is applied correctly.  To be most effective, the pesticide must be applied at the manufacturer's recommended rate and when pests are present and vulnerable.  A cone nozzle and high pressure are typically used to thoroughly cover all surfaces of leaves and branches.  However, even a well timed and thorough application is likely to be a failure if the correct pesticide is not selected.  Since few insecticides control all insects and mites, always check the label to make sure the material is registered to control the problem pest. 

Environmental conditions also affect the efficacy of a pesticide application. At temperatures below 10( C (50( F) or above 35( C (95( F), insecticides may become less  active.  Therefore, applications other than dormant oils are usually not recommended for winter applications.  Warm weather applications are best made in early morning or late evening when the wind is still and the temperature is cooler. 

Insecticides and miticides tend to degrade over a period of time.  For this reason, care should be taken to not purchase more pesticide than can be used in a single year or season.  Moisture, air, light, and temperature extremes all adversely affect stored products.  Generally, pesticides should be stored in a dry, dark place where the temperature never falls below freezing or exceeds 38( C (100( F).

Shrubs may be re-infested by a resurgence of the original pest population or by other insect invasions.  Even if a large percentage of pests in an infestation are killed, those remaining may rebuild the population to damaging levels over time.  Such a reoccurrence is not unusual; most insecticides last only 1 to 7 days.  Therefore, recommendations often emphasize repeated applications at specific intervals.  Some pests multiply so frequently that repeated applications of the same pesticide can result in the pest being immune to the product.  This phenomenon is called "chemical resistance."  For this reason it is recommended that products are alternated with each treatment.

Disease Control Measures

As with reducing potential problems with insects, thoughtful plant selection can avoid many common landscape disease problems.  When a disease is known to be a problem, seeking out disease-resistant or tolerant cultivars of ornamental landscape plants is the best prevention.  Once the plants are located within the landscape, cultural practices become the best method of disease control.

Maintaining healthy plants through cultural practices involves a maintenance program of fertilization, pruning, mulching and moisture control.  Despite all efforts to keep plants healthy, some problems can occur.  When this happens, prompt detection followed by accurate diagnosis of the problem will aid in dealing with the pest or condition affecting the plant.  Accurate diagnosis is the first step in a successful control program.

Diseases result from several organisms such as fungi, bacteria, mycoplasmas, and viruses.  As a result of these agents, diseases such as leaf spots, blights, rusts, mildews, and vascular wilts can severely damage or even kill the host plant.  These agents may affect plants above or below the soil level.  One commonly found soil borne organism is nematodes.  Although nematodes are root feeding microscopic worms, they are often considered to be disease-causing agents.  Due to the many causes of plant diseases, identification of a disease pest my need to be made by a professional pathologist.  Professional assistance is available and should be used for accurate diagnoses of plant problems.

Once a problem has been properly diagnosed, a treatment must be chosen.  If the problem is diagnosed as one that is not controllable with chemicals or cultural practices, the entire plant may have to be removed carefully and replaced with a more resistant species. When removing a diseased plant, care must be taken to remove and dispose of all the affected plant parts.  This may include the roots and adjacent soil and mulch.


Even if a disease problem is treatable, it may not be worth the effort.  Some plant problems are not treatable after the plant has developed symptoms, and some diseases cannot be controlled once the plant is infected.   However, you may be able to help the plant recover through such cultural practices as fertilizing, pruning or watering.  A treatment to aid in recovery may be combined with preventive applications the following year.  If the problem can be most effectively controlled with pesticides, use them properly.  There is not a pesticide for every problem, however, and every problem does not necessarily require a pesticide.  The prevention of disease is best achieved through proper cultural practices and maintaining vigorous plants.

WORK EXERCISE #3

Insect and Disease Control

True or False

1.
All insects and mites are a threat to plants.

· True

· False

2.
To some extent, the insect feeding habit will determine the type of pesticide to use.

· True

· False

3.
Pesticide applications on plants are best made during early morning or late evening when the wind is still and the temperature cool.

· True

· False

4.
To obtain thorough coverage with a pesticide on shrubs, a fan nozzle and low volume should be used.

· True

· False

5.
The best way to control plant diseases is to maintain the plant in a healthy condition.

· True

· False

Pruning Principles

Introduction


Maintaining trees and shrubs in a healthy condition requires several maintenance activities.  Providing nutrients for the plants through a regular fertilization program, monitoring insect and disease problems, keeping the weeds under control and pruning are all major components of an ornamental maintenance program.


Pruning requires a knowledge of the plant's growth characteristics and an understanding of why pruning is needed.

Some major reasons to prune are:

· To maintain the health of the plant

· To control the growth and development of the plant

· To maintain the overall aesthetics of the plant

· To correct or prevent any safety related problems


Pruning to maintain the health of a plant starts at planting.  At this time, it may be helpful to do some selective pruning to reduce the quantity of leaves and minimize water loss.  This type of pruning needs to be performed carefully and minimally to avoid stressing the plant and ruining its shape/form.  Upon planting it may also be necessary to remove some limbs or branches which were accidentally broken during shipping or planting.  Older, more established plants may need to be pruned to remove disease or insect damage to help maintain plant health.

Maintenance pruning also needs to begin at establishment for plant growth and development.  One purpose for early pruning on a young plant is to influence the plant's growth response.  Pruning a young plant results in smaller cuts that will heal more easily than larger ones.  Examples of pruning for growth and development are to establish a central leader, remove basal sprouts and sucker growth, and remove branches which may one day grow into each other and create maintenance problems.  Remember, removing large amounts of vegetation can shock plants.  This should be avoided if possible.


Maintaining a plant in an aesthetically pleasing shape requires knowing plant growth characteristics and the landscape designer's “desired look”.  Plants should not be dwarfed to sizes or pruned into shapes that are inconsistent with their natural growth habit.  Pruning of this type ruins the natural look of the plant and creates future maintenance requirements.  If a plant needs continuous pruning year after year to maintain it in a certain shape or size, the wrong plant has been selected for the site.  However, some plant species require yearly pruning to remove unsightly growth and to maintain their usefulness in the landscape.  


Plant safety problems should be addressed immediately.  Problems due to plants blocking sight distances, obstructing sidewalks or representing a possible falling hazard (such as in the case of a broken limb) require immediate corrective action to ensure safety.

PRUNING TOOLS


Now that we have identified some of the major reasons to prune (health, growth development, aesthetics and safety), let's discuss some of the pruning tools and methods available.


When making large pruning cuts which require removing a limb greater than two inches in diameter, a saw is required.  Bow saws or specially designed pruning handsaws work well for this type of operation.


The pruning hand saw cuts on the "pull stroke" to help

assist a worker if operating with ropes in a tree or when on a ladder.

Pruning handsaws are smaller, more portable and are designed for use in tight places.  These compact, typically folding, saws may be carried in a sheath attached to an employees belt.  The sheath is very helpful for several reasons:

· The saw is readily available for use

· There is less chance of misplacing or losing

· The sheath protects the saw blade and worker.

The teeth of this saw all point in one direction.  Its cutting action is only on the “pull stroke.”  This saw is designed to assist a worker if operating with ropes in a tree or when on a ladder.   Pushing a regular saw would create an unstable and unsafe working condition.



Chain saws can also be used for large pruning cuts.  However, they are usually too cumbersome to achieve a clean finished pruning cut.  For this reason, a small chain saw is preferred for the bulky work and a handsaw is used following the chain saw to make a clean final pruning cut.


Remember to refer to The Work Place Safety Manual,  (safe operating procedures 12B-4) for proper chain saw use guidelines.  Also, review skill block EQP 507 for additional safe operating procedures.


Loppers are designed for pruning medium sized limbs (i.e. less than two inches in diameter).  Loppers are long handled pruners that allow the user to employ leverage to make a large cut.  The blade on lopping shears can be either scissors or anvil type.

The scissors type lopper consist of two blades which cut like a common pair of household scissors, making a clean cut on 2 sides of the limb.


The anvil type has one cutting blade that comes to rest on a flat or “anvil” surface.  The anvil-type cutting blade will slightly bruise the wood on the flat/anvil side of the pruners as the blade cuts through the branch.


When positioning a branch in the anvil type pruners, the anvil should be positioned beneath the cutting blade.  When using loppers be sure not to make any twisting motion which can spring the blades out of alignment.  A back and forth rocking motion in the same plane as the cut will help the pruners penetrate larger, hard-to-cut branches.


Pole pruners are utilized to cut small limbs that cannot be reached by conventional pruners.  



The pole pruner blades work similarly to loppers although a rope is pulled to close spring-loaded jaws. These jaws then re-open after the cut is made and the rope is released.


Most pole pruners are equipped with a saw blade attachment.  This blade allows the pole to be used as a pole saw.   Pole saws are used when the pruning cut is overhead and the branch is too large for the pole pruner jaws.  Pole saws are also available with power driven chainsaw heads.  These saws weigh considerably more and should be used with extreme caution.  Operators may become fatigued thus creating a potentially dangerous situation.  Whenever pruning overhead limbs, always wear eye protection and a hard hat to prevent injury from falling limbs.


Hand pruners are available with either a scissors or anvil-style blade and are used when making small cuts.  The scissors-type model makes a clean cut with minimum tissue damage and is 

better suited for removing tender succulent shoots.  With this type of hand pruner the stem is less 

damaged thus allowing better water uptake.  Models with the anvil type blade typically bruise one side of the cut stem.



Hedge shears are used to shape plants.  They can be hand operated like a large pair of scissors or power driven.  Hedge shears should always be used in conjunction with other pruning techniques such as hand pruners or loppers to prevent all the plant re-growth from occurring only on the outside edges of the plant or hedge.


Plant growth regulators, commonly referred to as PGR’s, are compounds that can be used to reduce plant growth or prevent re-sprouting.  PGR's are used to side-trim roadways to enhance vehicular sight distance.


PGR’s are available in some tree wound dressing, paints, or by themselves.  Some commercially available paints do not contain PGR’s and are not beneficial unless the objective is to hide the cut surface area.  

PRUNING AT ESTABLISHMENT


To maintain the health of a plant during the establishment period it is often necessary to manage the amount of moisture loss from the plant.  Sunlight and wind aid in increasing the transpiration and moisture loss from plant leaves. Plants which are grown in containers will sometimes appear to be “moisture stressed” after installation.  In this case, supplemental watering may be necessary.


Pruning a newly installed plant is sometimes necessary to prevent excessive moisture loss.  Pruning to achieve leaf reduction can be necessary if there was root loss due to field digging or transplanting.  Root loss is common on transplanted stock that comes balled with burlap or is transplanted by a tree spade.  Root loss can be a serious problem because it limits the amount of moisture uptake.  Without pruning to reduce leaf surface transpiration, plants will naturally try to survive through wilting and leaf drop. There is a better chance of maintaining the plant’s health by reducing the leaf area before the plant starts to defoliate and endure excess stress, which may result in complete limbs dying.


When pruning to reduce leaf transpiration, care should be taken to keep the main structural branches intact.  Some plants will respond well if plant bed maintenance crews simply remove some leaves from different branches.  Magnolia trees respond well to removing only the leaves to prevent excess transpiration without disfiguring the plant through removing limbs.


During the planting process, limbs and branches are sometimes broken, scraped or otherwise damaged.  These branches should be removed soon after installation.  


Diagram B. When you prune the tip of a branch, the plant will form new 

leaf buds below the cut and force out new branching

Obtaining good growth development from a plant is most important at the time of establishment. It is important to establish a central leader on trees and shrubs which are intended to have a pyramidal shape.  At this time newly installed plants can be encouraged to fill out and become thicker.  When you prune the tip of a branch, the plant will form new leaf buds below the cut and force out new branching (see diagram B).  Pruning or hand pinching tips of succulent new plant growth can achieve a thicker plant canopy.  If a shrub is leggy, larger cuts may be necessary to obtain new growth lower on the plant.  Some selected branches can be cut inside the shrub to help promote new growth in the center of the plant.  If possible, the cut should be made back where another branch forks.  This point is referred to as a “stop crotch”. The cut is made just above the fork of the crotch.  You must take care not to cut too close to the crotch angle as this will weaken the remaining limb.

Water sprouts originate from the trunk or branches.




Suckers originate from the roots.


Sprouts originating from the trunk or branches are called water sprouts.  Other sprouts originating from the roots are called suckers.  If the suckers and water sprouts are not removed they will soon become large branches and are not desirable because they are structurally weaker than limbs.  These suckers also compete for plant nutrients.


Developing plants into well-shaped aesthetically pleasing and healthy specimens begins at the time of their installation.  To achieve this goal, one needs to understand the natural growth habit of individual plants.  Although every effort is made during the design phase to prevent future problems, you may still encounter large growing trees placed under power lines or shrubs which might one day block sight distances.  These problems can be more easily corrected before the plant is mature. While maintaining a newly planted project, if trees or shrubs appear to be poorly located, notify your supervisor.

PRUNING ESTABLISHED TREES AND SHRUBS

Maintaining the health, vigor and aesthetics of an established plant may require periodic pruning. The removal of dead, broken or weak branches, including damage caused by disease, ice, lightning, or vehicles, is always the first step in pruning.  Other pruning is performed to keep plants in their natural form.  Pruning may also be performed to reduce the size of an older overgrown plant.

Horticulturally speaking, pruning is performed as a series of three steps:

1) The first step consists of removing diseased, dead or broken limbs.

This pruning step is performed first because the plant material to be removed is easily identified. The removal of plant parts containing disease requires close observation of the affected areas.  These areas need to be pruned out by insuring that the cut is made in healthy wood.  Pruning tools that have been in contact with diseased wood can ultimately spread the disease.  To prevent the spread of some diseases, pruning tools are disinfected after each cut.  Arrangements should be made for disposing of the diseased plant parts.  Never place diseased material in a composting area.  Burning may spread the disease.

In the spring, winter damage on plants will often become apparent.  This damage is usually brown-colored dead tips of branches that should be removed.  In addition, larger branches or even the trunk of the plant may  split due to freezing.  Removal of all dead, diseased and damaged plant material is required to maintain the health of the plant.

2) The second step in pruning consists of removing branches with the potential of crossing or growing inward, and removing limbs which have the potential of becoming weak.


Branches on trees and large shrubs that are growing inward or crossing should be removed.  This will help thin the plant and allow for other branches to mature as well as allow for sunlight to penetrate the canopy. Crossing branches will eventually rub together which can cause wounds that are susceptible to disease.


When reducing a branch in length, the cut should be at a junction of another branch.  The branch forking off prior to the cut should be approximately two thirds the size of the branch being cut.  A stub or “hat rack” effect is not desirable.  This is also true when removing an entire limb.  Never leave a stub.

Large limb removal requires making three cuts (Diagram C):

· The first cut (CUT A) is called the “under cut.”  This cut is made on the under side and slightly up the sides of the branch to be removed.  This cut is just deep enough to penetrate the bark.  This cut will prevent the branch from peeling bark down the trunk as it falls while being cut.

· The second cut (CUT B) is made six inches to a foot out from the under cut.  This cut removes the limb leaving a stub.

· The third cut (CUT C) is to remove the stub and should not be made flush to the trunk.  Pruning cuts should be made just outside of the branch collar.  The branch collar is the swollen area at the base of the branch that sometimes has a bark ridge.

Diagram C, Proper pruning cuts.


At the base of every branch is a collar that contains a natural chemical zone that inhibits the spread of decay in the trunk.  The collar contains necessary growth hormones for the tree to compartmentalize the wound.  If the collar of the branch is removed during pruning, the chances of the trunk becoming infected by decay and canker-causing microorganisms are greatly increased.  When decay develops in a branch, it moves down the branch until it reaches the protective chemical zone.  Once there, it stops and a callus forms after the branch falls off.  When pruning, always leave the collar undamaged.



To help prevent weak branches in trees and large shrubs, narrow “V” shaped branching should be avoided.  Once mature, these branches will cause the area where the two limbs join to be a weak crotch.  As each limb in the fork gets larger the crotch closes together creating compressed wood where they touch.  This compressed wood is only touching and not physically united.  When two limbs originating from a weak crotch become large and heavy they typically split apart.  Ice and heavy winds also cause these weak branches to break resulting in the bark peeling down the trunk far below the break.  When damage this extensive occurs, the entire plant usually needs to be removed.



Some trees and large shrubs, which have been pruned the previous year, will often produce fast growing branches called water sprouts.  Water sprouts are common on ornamental crab apple, cherry and crape myrtle.  This type of growth usually needs to be removed.  To prevent water sprouts from occurring, a growth inhibitor can be applied to the fresh cut.  Some tree paints include a growth inhibitor.  Tree paints without growth inhibitors are only used to camouflage the cut surface.

3)
Selective pruning to promote additional growth and shape for aesthetics is performed last in the series of steps.


To encourage shrubs with thin or bare areas to fill in, selective pruning should be performed instead of hedge shearing. Each branch selectively cut will produce re-sprouts below the cut.  The use of hedge shears would result in all the re-growth occurring on the outside edges of the plant.  Eventually the exterior foliage will get so dense that sunlight and air circulation in the plant will be hindered.  The proper method of pruning most shrubs requires selectively removing a few of the most vigorous sprouts or branches from inside the shrub canopy.  After the thinning process is complete, the next step is to shape the plant.  Shaping can be performed by selective pruning or by using hedge shears.


Trees or shrubs may sometimes shade adjacent plants.  When this occurs, the shaded plant will become less dense and develop a leggy growth pattern.  Even after pruning, the re-sprouts will elongate toward the available sunlight.  It may be necessary to prune or remove some surrounding trees or shrubs to improve the growth characteristics of the plant in question.


Large overgrown plants may need to be reduced in size over a two-year period.  This practice allows the plant to sprout new growth on lower branches the first year. Pruning performed the second year will achieve the desired size and shape.  Severely reducing the size of a plant over two years will also cause less plant stress.


After the weak, diseased and damaged vegetation has been removed, pruning to improve aesthetics should be performed.  It is important to know the natural form of the plant prior to pruning.  Plants require several years to develop into their natural shape.  During this time, there will probably be more than one person or crew performing pruning operations.  For this reason, there needs to be a good understanding of what shape or effect is desired in each planting.  Several years of selective pruning in an attempt to achieve a pyramidal shaped plant can be lost in just minutes by not communicating the desired effects to everyone on the crew.


While pruning, occasionally take time to walk back away from the plant and look at how things appear from a distance.  This will help you locate areas that do not conform to the desired appearance.


SAFETY is always a primary consideration during pruning operations.  Overgrown trees or shrubs that block sight distances to signs or intersections need to be pruned to eliminate potential problems.  Plants whose intended purpose is to serve as a headlight screen might need pruning for their health but they should be maintained as a thick mass to be effective.  Branches overhanging sidewalks may need to be pruned or a tree limbed higher than usual to prevent potential incidences with pedestrians.  Overgrown shrubs in rest areas and office complexes may need pruning so as not to block night lighting, provide potential hiding places, or cause security problems.

When to Prune and General Rules of Pruning


Pruning can be performed year-round.  However, there is a horticulturally correct time to prune specific types of trees and shrubs.  The following rules should be used when establishing a plant bed pruning calendar.

Basic Rules to Use as a Guide:
1.
For correcting an unsafe condition - prune immediately.

3. For evergreen trees and shrubs, prune prior to or during the growing season.  This allows for 


wounds to heal and new growth to fill in.  Pruning stimulates new growth if performed 


during the growing season.

3.
For deciduous trees and shrubs (plants which shed their leaves) prune while dormant or ideally prior to spring “green up”.

4.
For early flowering trees and shrubs, prune after they bloom so as not to remove flower buds.

5.
For summer late blooming trees and shrubs, prune in early spring to allow time for them to generate new growth that will produce the flower.

6. For conifers (cone bearing plants like pine trees and junipers) remove only young wood 

less than 3-4 years old.  Older wood will not generate new growth.  Note that pine tree stumps never resprout like hardwood stumps.

WORK EXERCISE #4

Pruning Principles

True or False

1.
Sprouts coming off the trunk or branches of trees are called water sprouts
Sprouts originating from the roots are called suckers

· True

· False

2.
When removing an entire limb, the last cut is called the “under cut" and this cut removes 


any stub which is remaining.

· True

· False

3.
The best time to prune spring flowering trees and shrubs is after they have flowered.

· True

· False

4.
Conifers, which are cone-bearing plants such as pine trees, and junipers, usually will not generate new growth from older wood.

· True

· False

5.
There is a horticulturally correct time to prune specific types of trees and shrubs, however pruning can be performed year-round.

· True

· False

Basic Mathematics

Introduction


Landscape maintenance requires knowledge of basic math.  By using field measurements and basic math, one can determine the area or square footage of a site.  By knowing the area, one can further determine:

· quantities of fertilizer, pesticides and irrigation

· quantities of bulk materials such as mulch or compost

· the quantity of plants required for a specific plant spacing.

This portion of the skill-based training includes some basic mathematical formulations.

Basic Tools

To determine surface area, a few tools will be helpful:

· A measuring wheel or 100 foot tape for measuring distances.

· Graph paper to provide a "to scale" sketch.

· A pencil is preferred over a pen because in wet conditions pen ink may run.

· A clipboard or tablet to provide a stable writing surface and to protect the graph paper from the wind.

· A calculator.

· Conversion charts for a quick reference guide.

Calculating Area


Several departments within DOT are conducting surveys to determine plant bed sizes using global positioning systems (GPS).  This state-of-the-art system utilizes satellites and can be very accurate.  Future training with GPS may be available in future skill blocks.


While performing field measurements, as well as performing any calculations, the same unit of measurement (i.e., feet or yards) should be used to make future calculations easier.  When using “feet” in field measurements, the resulting totals should be in square feet.  To prevent any confusion, “feet” will be the unit used as a reference measurement in this skill block.

      Let's review the math used to calculate the 

square feet within four (4) typical shapes (squares, rectangles, triangles, and circles).  After understanding how to determine the area of these four basic shapes, we will discuss how to calculate the area of an irregular shape. 

Squares and Rectangles


When measuring the surface area of a square or rectangle, only the length and width need to be determined.  Multiplying the length by the width will result in the surface area.  The formula for determining the area of a square or rectangle is:

A = l x w (area equals length times width) where:   A = area
  l = length
w = width

In the example below, the length of a rectangle is 90 feet and the width is 50 feet.  The surface area is calculated by multiplying the length (90 feet) by the width (50 feet), resulting in an area of 4,500 square feet.

Example:  Calculating the area of a square or rectangle.
A= l x w



A = l x w 






A = l x w


A = 50' x 50'





A = 90' x 50'


A = 2,500 sq. ft.




A = 4,500 sq. ft.
Triangles


If the area to be measured resembles a triangle, use the formula “½ the length of the base multiplied by the height” or A = ½ b x h.



A = area

b = base

h = height

NOTE:
To multiply by ½, use 0.5

(½ = 0.5)

For the example below, the triangle is 75 feet high and the base is 125 feet wide.


To determine the area of the triangle:



First: multiply ½ times the length of the base (0.5 x 125 feet = 62.5 feet)



Next, multiply this result (62.5 feet) by the height of the triangle (75 feet),

Resulting in (62.5 feet times 75 feet) for an area determination of 4,687 


square feet.

Example:  Calculating the area of a triangle.

A = ½b x h


A = ½b x h

A = (0.5 x 125’) x 75’

A = (62.5’) x 75’

A = 4,687 sq. ft.

Circles


The area of a circle is determined by using the radius.  The radius of a circle is the distance from the center to the outside edge, or ½ the diameter of a circle.  To calculate the area inside a circle multiply 3.14 (pi or () times the radius squared (r() or (r x r). 


(Pi is a constant number used in many different mathematical calculations.)

The formula is expressed as:  A = ( r(
A = area
(=3.14

r = radius


The radius squared (r() is calculated by multiplying the radius times itself.





r( = radius x radius    or    r( = r x r

For example, a circle has a radius of 30 feet. The radius squared (r() is obtained by multiplying 30 times 30 which equals 900.  Then multiply pi (3.14) times the 900 to determine the circles area (2,826 square feet).

Example:  Calculating the area of a circle:

A= (  r(


A = (  r(

A = 3.14 x (30x30)


A = 3.14 x (900)


A = 2,826 sq.ft.

Irregular Shapes


Plant beds and areas of turf that require maintenance are typically not designed in the shape of squares, rectangles, triangles or circles.  


Maintenance areas are usually irregularly shaped.  The area may be sub-divided into a combination of shapes (i.e., squares, rectangle, triangle or circles).  After an irregular shaped area is subdivided into these shapes, the area can be determined by adding together the areas of each shape used to obtain the total area involved.  


Example I shows an irregularly shaped maintenance area that can be subdivided into a combination of a square, rectangle, circle and a triangle.


Example I: Calculating the area of an irregular shape.

The combined area from each shape is one method to determine the approximate area of an irregularly shaped maintenance area.

Calculating the area of each individual shape

(Example I diagram)

Rectangle:
A = w x l



Area = 15 x 32



Area = 480 sq. ft.

Square:
A = w x l



Area = 12 x 12



Area = 144 sq. ft.

Triangle:
A = ½ b x h.



Area = (0.5 x 8) x 8



Area = (4) x 8



Area = 32 sq. ft.

Circle:

A = ( r(


Area = 3.14 x (6 x 6)



Area = 3.14 x (36)



Area = 113 sq. ft.

The combined areas of shapes

Rectangle = 

480 sq. ft.

Square = 

144 sq. ft.

Triangle = 

  32 sq. ft

Circle = 

113 sq. ft.




769 sq. ft. 
Total area of irregular shape

Another way to calculate the area of an irregular shape is to find the length of the longest straight line across the area and multiply that length by an average width.  This is done similarly to determining the area of a rectangle using the length times width formula discussed earlier.

Procedure

Step #1  Determine the length of the longest straight line through the area.  This is called the "length line".

Step #2  Measure the width of the area at right angles from the length line.  These width measurements



should be taken at 10' intervals.

Step #3  Add the width measurements.

Step #4  Determine the average width of the area.  Divide the total of the width measurements by the


number of width measurements.

Step #5  Determine the area by using the length and average width measurements from step #1 and step #4


and the formula, A = L x W




Example II diagram

53 feet is the length line in example II

40'+51'+42'+30'+25'

(40'+51'+42'+30'+25')=188'

188' ( 5 (the 5 represents the number of widths that were added together to give the result of 188) = 37.6 feet

                 (Rounded off to 38 feet wide)

A = L x W

Area = 53' x 38'

Area = 2,014 sq.ft.
Example II:

Calculating the area of an irregular shape.

Determining the Quantity of Plants Required Using a Specific Spacing


The ability to determine the quantity of plants required to cover a specific area is necessary for all landscapers.  Determining how many annual bedding plants will be required when planted on 4-inch centers, or how many daylilies are required if planted on 2-foot centers within a specific area, are examples of how a landscaper may utilize this knowledge.

To determine how many plants are required to cover a specific area, use the following formula:


# of plants = A ( (spacing)(

(Area is divided by the spacing squared)


For example, lets say that the area has been determined to be 250 square feet and the plants going into this area are to be planted on 8 inch centers.  How do we determine the number of plants required?

Note:  The area to be planted is given in square feet (250), so the spacing of 8 inches will also need to be in feet.  We must determine what fraction of a foot 8 inches is.

To do this, divide the spacing of inches (8 in this example) by 12, (inches in a foot).



 8 ( 12 = 0.66

Knowing that 8 inches must be displayed as 0.66 feet, the formula for this problem is:



# of plants  =  A  (  (spacing) (


# of plants  =  250  (  (0.66) (

or

250  (  (0.66 x 0.66)



# of plants  =  250  (  0.436


# of plants  =  573


Using a spacing of 8 inches, you will need 573 plants to cover an area of 250 square feet.

Calculating Bulk Materials Using Cubic Yards


So far, we have been discussing how to determine "area" in terms of square feet.  Understanding how to determine the required quantity (volume) of a bulk material, such as bark mulch or compost is also important.

Bulk materials are usually measured in cubic yards.  Determining cubic yards is similar to determining area, however now the area involved has depth.  The formula for determining a cubic measurement is  (length x width x depth).



The formula for determining cubic yards has a conversion factor of 0.0031 to allow the depth of material to be expressed in inches, as follows:

(Area in Square feet) x ((inches of depth) x (0.0031)( = Cubic yards

For example, let's say that an area of 5,000 feet square needs one-half inch of bark applied.  The amount of cubic yards of mulch needed in this example is calculated below:




(5,000 ft() x (0.5 inches of depth) x (0.0031) = 7.75 cubic yards

(5,000)  x  (0.5  x  0.0031) = 7.75 cubic yards

WORK EXERCISE #5

Basic Mathematics

Solve the following problems and show all work

1. What is the area of a triangle that measures 16 feet along the base and is 30 feet high?

2. What is the area of a circle with a radius of 14 feet?   (pi = 3.14)

3.
How many cubic feet of mulch is needed to cover an area of 650 square feet at a depth

of 3 inches?  (use conversion factor 0.0031)

4. How many plants are needed to fill in an area of 650 square feet using a spacing

of 6 inches on center?

5. What is the area of the irregular shape shown below


CONVERSION CHART

Formulas For Figuring Square Feet



Squares and Rectangles

Length x Width

Circle

3.14 x radius squared

Triangle

0.5 x Base x Height

Equivalents





1 square foot
=
144 square inches


1 square yard
=
9 square feet


1 square foot
=
.11 square yards


1 acre
=
43,560 square feet


1 acre
=
4,840 square yards

Cubic Yards of Compost Required to Cover a Specific Area





Formula:

(_____ ft² x _____ inches of compost x 0.0031 = ____ yd³)

Specific area to cover (expressed as square feet) x amount of compost to apply (expressed as depth in inches) x 0.0031 = cubic yards of compost to cover a specific area.

Quantity of Plants Required Using a Specific Spacing

         Formula:
# of plants = A ( (spacing in feet)(

(Area is divided by the spacing squared)

Note:  If spacing is in inches, convert to feet.

To do this, divide spacing in inches by 12 to get fraction of a foot.

(spacing in inches) ( 12 = foot

Guide For Estimating Planting



Inches Between Plants
Sq. Ft. of Area that 1000 Plants Will Cover
Number of Plants Per Sq. Ft.

4”

6”

8”

10”

12”

15”

18”

24”
110 sq. ft.

250 sq. ft.

440 sq. ft.

700 sq. ft.

1000 sq. ft.

1560 sq. ft.

2250 sq. ft.

4000 sq. ft.
9.0

4.0

2.25

1.45

1

1 per 1.56 sq. ft.

1 per 2.25 sq. ft.

1 per 4 sq. ft.

APPENDIX-A

ANSWERS TO WORK EXERCISES

Work Exercise # 1  (Terms and Definitions)

1. a

2. c

3. c

4. c

5. b

Work Exercise # 2  (Maintenance of Ornamentals)

1. True

2.
True

3.
True

4.
True

5.
True

Work Exercise # 3  (Insect and Disease Control)

1. False

2. True

3. True

4. False

5. True

Work Exercise # 4  (Pruning Principles)

1. True

2. False

3. True

4. True

5. True

Work Exercise # 5  (Basic Mathematics)

1. 240 square feet

2. 615.44 square feet

3. 6.045 cubic feet

4. 2,600 plants

5. 2,120 square feet
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