URBAN FORESTRY

A Manual for the State Forestry Agencies
in the Southern Region

Unit: Site and Tree Sdelection

The Urban Forestry Manud is being devel oped by the USDA Forest Service, Southern
Region and Southern Research Station, and the Southern Group of State Foresters as an
educationd tool for State forestry agency employees and others who work with
communities on urban forestry. It can be used for self-guided learning, finding pecific
information on atopic and devel oping workshops and presentations. There are 16 units
(chapters) inthe Manud - a thistime 9 units are on the web ste
(www.urbanforestrysouth.usda.gov). The other units will be added as they become
avaladle.
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Using this Manual

The Urban Forestry Manua provides the scientific, technicd, and practica information
needed to work with communities on urban foresiry. There are 16 units (listed below)
that address specific topicsin the practice of urban forestry. These units have been
developed as a series, each building upon the information in previous ones. The units
may aso be used individudly to gain information about a specific topic.

Benefitsand Costs of the Urban For est isthe firgt unit in the Urban Forestry Manudl.
Thisis an introduction to urban forestry and it explains why your work with communities
and individuds in urban forediry isimportant. This unit also includes information about
how to maximize the benefits and minimize the cogts related to the urban forest.

TheRole of the State Forestry Agency in Urban Forestry isan introduction to State
forestry agencies responghbilities and activities in urban foredtry. It explanswhy
partnerships are important to State forestry agencies activities in urban forestry. This unit
aso discusses the importance of working with communities and individuals.

Tree Biology isan introduction to how trees grow and live. It describes how trees are
sructured, how they function, and how they grow and develop. It dso explains how the
urban environment influences tree growth and development.

Dendrology isan introduction to identifying and understanding trees in the urban
environment. It explains the classfication of trees, naming trees and tree identification.
This unit dso indludes information on how characteristics of the urban environment
influence tree identification.

Urban Soils is an introduction to the role that soils play in the hedth of the urban forest.
It explains what soil characterigtics are important for heathy tree growth. This unit dso
includes information about common soil problemsin urban aress.

Site and Tree Selection provides information on how to sdlect a Ste and speciesto
maximize the benefits and minimize the cogts relaed to urban foredtry. It explains what
factors you need to consider when selecting a planting Site, tree species, and tree stock.
This unit also discusses how to match these factors to ensure hedlthy tree growth and
development.

Tree Planting isaunit that will introduces factors to consder and techniquesto
implement when planting trees. It includes recommended guiddines for planting and
post-planting. 1t dso explains how to work with communities and individuas to
successfully plant trees.

Tree Maintenance isan introduction to the importance of providing regular maintenance
to the urban forest. The basic steps to preventative maintenance are discussed, such as
fertilization, mulching, pruning and tree protection.



Tree Diagnosis and Treatment provides an introduction on how to diagnosis and treat
tree hedlth problems. This unit explains how your knowledge and application of

diagnosis and trestment can improve the hedlth of the urban forest. It dso includes
information on why it isimportant to prevent tree hedth problems.

Treesand Construction isan introduction to the relationship between condruction
activities and trees. It explains the importance of communication during the congtruction
process. The focusis on the impact of congtruction activities on trees, the protection of
trees during construction, and care for the tree before and after congtruction.

Hazard Treesisan introduction to the importance of recognizing a hazard tree. It givesa
generd overview on evauating atarget, Ste conditions and the tree. This unit dso
includes information on how to prevent and manage hazard trees.

Urban Wildlifeis an introduction to the relationship between wildlife and the urban
environment. It first defines urban wildlife and describes the needs of wildlife, such as
food, water, cover and living space. Then it discusses wildlife habitat in urban areas and
how wildlife adapts to urban habitat. It also includes information on how to encourage
and discourage wildlife.

Urban Ecosystems isan introduction to the role that trees play within an urban
ecosystem. It first defines an ecosysterm and why it isimportant to understand
ecosystems. Then is discusses ecologica concepts, such as structure and function, that
are important to understanding ecosystems. This unit aso includes information on
understanding challengesin the urban forest ecosystem.

Urban Forestry Planning and M anagement is an introduction to the importance of
planning and managing the urban forest. It starts with a definition of an urban forest
management plan and why they are important. Then it discusses the stepsinvolved in
developing a management plan. It o includes information on the different components
in amanagement plan.

Urban Forestry and Public Policy is an introduction to understanding public policy and
how it relatesto urban forestry. It first describes the role that each leve of government
has in setting public policy related to urban forestry. Next it provides information on

local government in more detall because thisis where most urban forestry policy is
created and implemented. The role that Tree Boards have with loca government isaso
discussed. The find section reviews public policy tools that can be used to address urban
foredry issuesin acommunity.

Working with the Public is an introduction on how to effectively work with the public.
It starts with tips on how to work together as ateam and how to work with volunteers.
Then it discusses the role of communication and education in working with the public.
The unit dso includes information on the importance of leadership in urban forestry.



Using Each Unit
Each unit in the Urban Forestry Manud is organized as follows.

Table of Contents
Lists mgor topics that are included in the unit.

Unit Overview
Presents god's and objectives for the unit.

Before You Begin
Consder how your current activities and experiences relate to this topic.

Content
Presents specific materia about this subject under severa headings.

Next?
Think about how you can use the information in your daily responshbilitiesand in
developing your career in foredry.

For More Information
Lists other sources of information about this subject, as well asthe literature cited in the
unit.

Appendix
Some units have an gppendix that may include checklists or other information.

In addition, each unit has two sections that will help you assess your learning of the
information.

Checking Your Under standing

At the end of mgor sections in the unit, there are short-answer questions about the
information you have read. After you have written the answers, you may compare your
responses to the answers provided at the end of each unit.

Case Study

These are stories based on the real experiences. The questions at the end of the case study
chdlenge you to use the information you learned to solve a problem smilar to what you
will be facing when working. Y ou will be asked to andyze an actua urban forestry
problem and prepare your solutions. There are no right or wrong answers -- only what
you decide isthe best course of action after consdering dl of the information.
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Overview

Guiddines for sdecting the right planting Ste and tree are the focus of this unit. Firgt, the
reasons for planting atree are discussed. Second, important factors to consider when
sdecting a planting Site and some common types of urban planting Sites are covered.
Third, information is provided that will help in sdecting the right tree for the Site, which
includes factors to consider when sdlecting a species and tree stock. This unit emphasizes
the importance of planning when sdecting a Site and tree to avoid mistakes and future
cods. It will dso hep you communicate more effectively with people in your community
about sdecting planting sites and finding the best types of treesfor those Sites.

Starlington Oaks

A Taleof Trees, Birds, and Downtown Streets

The residents of a small southern city were delighted by the Darlington oaks planted by
the city' s landscape department -- until a nearby group of starlings found them equally
attractive. The trees protected the birds from predators and provided large amounts of
roosting space. Since starlings form massive flocks during the winter, it was just what
they needed.

After the starlings discovered the oaks, they descended on them each evening, to the
human residents' dismay. Flocks of more than a hundred thousand birds created an
unpleasant sound; in addition, the streets, sidewalks, and benches were covered with
droppings.

Angry residents and business owners demanded action, and the landscape department
tried to comply. Their attempts to drive the birds off included loud noises, explosives, and
even water cannons. None of these efforts worked, although they all drew extensive
media coverage that grew increasingly negative.

After three years, the oaks were pruned almost to stumps in an effort to make them less
attractive to the birds. It worked; but the trees were no longer as attractive to the
residents either.

We first knew you a feeble plant which wanted a little earth whereon to grow. We gave it to you; and
afterward, when we could have trod you under our feet, we watered and protected you; and now you have
grown to be a mighty tree, whose top reaches the clouds, and whose branches over spread the whole land.
Red Jacket (Sagoyewatha) Statement [c. 1792]



Before You Begin

This unit provides information ussful in answering questions when you work with
individuas or groups in the community to select asite and tree to plant. Think about how
you can use thisinformation in your work.

What are some of the reasons trees are planted in your community?

What are some of the common Site characterigtics you have found when planting
treesin your area?

What species are often recommended for planting in your community? Why are
these trees often suggested?

On a separate piece of paper describe the urban forestry work you currently know about
and how thiswork is a part of your job.



Asking the Right Questions

There are three important questions to ask before planting atree.

What is the purpose of the tree?
What are the characterigtics of the planting site?
What are the characteristics of the treg?

Asking these questions before planting atree can help insure the tree has the best chance
for hedthy growth, development, and surviva. Planning ahead will also help to

maximize the benefits while minimizing the codts associated with the tree. Some of the
cogs that can be minimized by proper site and tree selection include maintenance,
removd, infrastructure repair, and ligbility.

Helping people to answer these three questions will help insure the growth of a hedthy
urban forest, prevent tree hedth problems, and minimize cogts. There are a number of
waysto assst communities in selecting the right tree and the right Site (table 1).

Table 1. Examples of ways to provide Site and tree sdlection assistance and potential

recipients

Technical/Educational

Assistance

Community
Assistance

Site sdection
Treesdection
Unique planting sites
Manting requirements
| dentification of
hedlthy tree stock
Condruction Ste
evauaions

Tree inventories
Benefits and costs
Workshops and
presentations

Planning Assistance

Condruction Site
planning

Soil management
Land- use management
plans

Urban forestry
management and
planning

Urban wildlife

management
Urban habitat

management
Urban landscape

programs

Tree Boards
Individua
homeowners
Business owners
Related
professonas
Utility companies
Policy makers
and dected
officds




Why Plant a Tree?

Thefirgt question to ask when sdlecting atree or group of treesfor agiven steis, what is
the purpose of their being planted? Trees can serve various functions, and the list of "job
descriptions’ of treesin an urban environment islong. In some cases, their job may beto
provide privacy or to screen an unpleasant Ste such as alandfill from public view; in

other cases, people may want trees just for their shade or as adornments for their yards.
Sometimes trees are used to direct pedestrian or automobile traffic. Communities may
want trees to help prevent erosion, reduce storm-water runoff, and improve air and water
quaity. Some (but not dl) functions of urban trees are listed below. At the end of this
unit thereisa Tree Function Checklist that can be copied and used as needed.

Provide shade - Reduce wind speed

Provide seasona color, flowers, and - Increase community pride

fruit - Increase recregtional opportunities
Serve as alandscape accent - Improve hedth and well-being
Increase property vaues - Reduce noiselevels

Decrease energy costs - Reduceglare

Improve air qudity - Cresate buffer zones

Reduce storm-water runoff - Provide screening

Decrease soil erosion - Provide privacy

Improve water qudity - Assg with pedestrian and traffic
Creste wildlife habitat flow

Increase plant diversity . Enhance architecture design

Refer to the " Benefits and Costs of the Urban Forests' unit for more
information on benefits of trees.

&



What are the Site Factors?

Knowing the characterigtics of the planting site will help you determine whether the Ste
will support hedlthy tree growth and development. The Ste Factors Checklist, at the end
of thisunit, may be useful when evauating Site conditions. Some of the important Ste
conditions to consder include:

Soil characterigtics
Environmenta conditions
Planting space

Sitelocation

Exiding vegetation

Land ownership and regulaions
Socid influences

Maintenance requirements

Numerous problems can be prevented just by checking the site conditions
before selecting a species and planting.

Soil Characteristics

Soil conditions are among the most critica Site congderations for tree growth and
aurviva. The Urban Soils unit describes how to identify and test soil and waysto prevent
and solve soil problems a a planting Ste. Specific problems can be identified by having
s0il tested at alaboratory. Some of the soil characteristics to consider when selecting a
dteare

Soil texture
Soil texture influences soil fertility and the way air and water move through the soil. Find
out the soil texture at the Site.

Heavy clay soil typicaly has poor aeration and drainage but high fertility.

Sandy soil typically has good aeration and drainage, but poor water retention and
fertility.

Loamy soil typicaly has good aerdtion, drainage, water retention, and fertility.

Soil interfaces are aborupt changes in the texture that interrupt the norma movement of
water in the soil. These changes can be caused by avariety of activities, such as erosion,
muddides, and the addition of fill sail, bricks and concrete.

Soil compaction
Because compacted soils are amgor cause of tree decline in urban aress, this factor
needs to be checked. Are there signs of compacted soil, such as hardness, standing water,



or poor plant growth? If the soil is compacted the site may have poor soil structure,
aeration, and drainage. A bulk-dengity test of the soil reved's the amount of compaction.

Construction activities can
cause soil compaction.

Soil moisture and drainage

Soil moigtureis influenced by various factors, such as soil texture and structure,
precipitation patterns, hardpan, and soil interfaces. Poorly timed irrigation systems can
aso cause soil moigture problems.

High soil moisture and drainage problems

A smpleway to test for drainage and compaction problemsisto diga 12 x 12-
inch hole and fill it with water. If dl the water drains away in one hour, drainage
isgood. If the water takes severa hoursto drain, drainage isfair. If water isin the
hole for more than one day, drainage is poor or thereis ahigh water table (Gilman
1997).

Low soil moisture

Causes of low soil moisture include high temperature, drought, or high st

content in the soil.

Soil nutrients, fertility, and pH

Since leaves and other tree litter are usudly raked and not left on the ground to
decompose, the soil may lack necessary nutrients and fertility may be low. Congruction
activities, such as remova of topsoil and cement wash out areas (where cement trucks
wash their shoots with water), may dso dter soil nutrient availability. Sometimes ol
color isaclueto nutrient levelsin soil. It isusudly agood ideato send a soil sampleto a
laboratory to test the pH and nutrient levels.

Soil temperature

The temperature of the soil influences root growth by controlling the rate of chemicd and
biological processes. Temperature extremes can freeze or dry out roots. If the Steisina
paved area, such asaparking lot, or isacontainer, soil temperatures may be higher than
norma. Adding mulch to the planting areais one way to help maintain adequate oil
temperature.



Soil contamination

Soil contamination may kill the roots. Does it look asif the soil has been contaminated by
congtruction activities, chemica spills, excessive use of herbicides, or other disturbance?
An unusud soil color or odd smell may indicate chemica contamination at the Ste.

Salt

SAt greatly influences tree physiology because it binds with important nutrients the tree
needs, thus prohibiting the tree from absorbing those nutrients. Salt also absorbs water in
the soil that the tree needs. I's the site located near the coast or near roads that are salted to
melt snow and ice? Sdlecting a Species tolerant to sdt is usualy recommended for these
Stes.

Environmental Conditions

To ensure the tree will grow and develop to maturity, it is essentid to evaduate the
environmenta conditions a the Ste.

Light patterns

Congder the amount of sunlight, shade, and artificid light at the Site, including the
duration and directness of sunlight. How often isthe tree in full sunlight or shade? Are
there buildings or other trees shading the site? Are there attificid lights shining on the
tree dl night? Is there reflective light from buildings, streets and other Structures? Light
patterns can even change the dormancy and growth patterns of atree. Vidting the Site at
different times of the day and season will hep determine the light patternsand help in
choosing a species appropriate to those conditions.

Buildings can shade trees.

Temperature extremes
It isimportant to know if a species can survive the temperature extremes a the planting
gte. The average minimum temperature can be determined from hardiness zone maps.

Urban areas are usudly warmer than rura ones because of the "heet idand” effect, but



Ste-specific factors can cause even greater extremes. For example, trees planted next to a
black asphdt road will have much hotter conditions and will probably need more water
than those planted in the middle of apark or yard. Some sites are subject to early and late
frost, such as ridgetops, large open spaces, low areas, and frost pockets.

Contact the Cooperative Extension Service or your local nursery for more
information on hardiness zones.

Precipitation patterns

Precipitation patterns directly influence site conditions. How much rainfal does the site
typicaly receive? When are the dry months? Is there a history of long periods of rain that
can waterlog the soil ? Snow and ice increases the weight on the branches and may break
branches and cause other injuries. Select a species adapted to the precipitation patterns at
the ste.

Wind patterns

Strong winds may blow down trees and snap trunks and limbs. Congtant winds increase
the trees’ need for water because of increased transpiration. Buildings in downtown areas
can create awind-tunnd effect and increase the wind speed in those locations. Are wind
storms, tornadoes, or hurricanes common in the area? Sites exposed to strong winds
should have adequate soil volume for good root development, and the tree species should
have a structure and branch attachment that can tolerate windy conditions.

@‘ Refer to the” Tree Biology" unit for more information on branch attachment.

Air quality

Air qudity problems vary depending on the location of the Site, the Size of the urban ares,
the kind of local industry, and the climate and weether patterns. Air pollution may
damage faliage and impair photosynthess. Isthe planting Site near amgor road with
large quantities of exhaust fumes? If mgor industriad polluters are located nearby, what
are the chemica components of the pollutants? Some species can better tolerate specific
pollutants than others. I's there anything about the locd climate that contributesto or
reduces air pollution, such as an inverson layer or constant winds?

Contact the U. S. Environmental Protection Agency for information on air
pollution in your area.

Planting Space

Too often the amount of space a tree needs for growth of branches and rootsis not fully
congdered. Imagine what the tree will ook like when it matures and look for any
potentia problems with paved areas, sructures, or utility lines. Gilman's (1997) planting



gpace guidelines are listed in table 2. Coder (1996b) states that the following factors need
to be consdered when determining Size of tree planting area: current tree diameter,

annua growth, tree life pan, and management objectives, he also recommends a 5-step
process for determining size of the tree planting area.

Availability and | dentifying Constraints' for more information on Coder's
(1996b) 5-step process.

Q‘ Refer to the publication " Tree Planting Area Size: Futuring Resource

Table 2. Planting space guiddines (adapted from Gilman 1997)

Size of planting site Choosethissizetree

Size of planting Ste(square Minimum width of Maximum tree 9ze &

feet) planting Ste meaturity

Lessthan 100 sg. ft 3to 4 feet Smadl (less than 30 feet
tal)

100 to 200 sg. ft 410 6 feet Medium (30 to 50 feet tall)

More than 200 sg. ft greater than 6 feet Large (taller than 50 feet)

Site Location

The gsite location offers clues on potentia stresses that may impact tree health and
maintenance. For example, atree located on a downtown sidewalk will probably require
more maintenance than one located in apark. Siteswhere there is pedestrian and
vehicular traffic require specid attention.

Streets, sdewalks, and other paved areas
If the Site islocated near a Street, Sdewalk, bike path, or other paved area severa site
factors must be considered.

Pedestrian and vehicular areas

For any Site near where pedestrians or vehiclestrave, tree species sdlection is
critica. Species with thorns or prickly foliage or soft, messy fruit should be
avoided. Trees with drooping branches will require frequent pruning. For public
sdfety, it isawaysimportant that traffic lights, Sgns, and intersections not be
obstructed by trees. Sdlect a speciestolerant to high salt levelsin the soil if the
gteislocated near aroad where de-icing salts are used. Is the Ste located where
the tree can be damaged by vehicles?

Conflicts with roots and pavement

Tree roots may grow under asphat or cement pavement, which can cause the
pavement to crack and buckle. Some communities have tried using root barriers
and root training to avoid root-pavement conflict. There are different types of root



barriers, from cylinders to herbicide strips that are placed in the planting site.
They are desgned to physicaly deflect the roots avay from the pavement. In
some cases they do prevent root growth near sdewalks, but they may aso limit
tree growth. Root training is an option that uses chemical and physicd bariers,
deep fertilization, and irrigation or aeration structures to improve the sail
conditionsin the deeper soil horizons. If the barriers are successful, the roots will
grow deeper, avoiding surface problems such as cracked sdewalks.

Sometimes there are
=1 conflicts with tree roots and
pavement.

Structures

Trees need to be far enough away from buildings to alow for proper crown and root
development (Gilman 1997). Trees that grow large, such as oaks, should be planted at
least 15 feet from abuilding. Small and medium-sized trees may be planted closer to the
building, but regular pruning may be required (Gilman 1997).

Utility lines

Utility lines for water, sewer, phone, eectric, or cable may cause problems for trees.
When sdecting aste check for underground or above-ground lines that might interfere
with the future growth of the tree.

Above-ground utility lines

If the Ste has above-ground utility lines, sdect asmal species that will top out at
least 5 feet below the wire, or salect a species with a narrow crown and placeit so
it will not grow into the utility line (Gilman 1994).

Below-ground utility lines

The planting Ste should be located at least 12 feet from amajor underground
utility linefor large trees (Gilman 1994). A common misconception about tree
rootsis thet they actively grow into sewer and water lines. Roots will follow a

path of least resstance and only grow into sewer and water lines that are broken.



Contact the local utility company to find out how to have all underground
utility lines marked on the site.

Site activities

Thetype of activities, pagt, current, and future, on the site can help determineif thisisa
good planting site. Has congtruction occurred on the Ste that may have changed soil
conditions? How many people or vehicles use the area around the site? Are there safety
concerns, such as persona welfare or property damage? Does the tree need to be
protected from compaction, vandaism, and injuries? Find out if there are any lega
restrictions on how the property is used.

Thistype of information can usudly be determined by visiting the Ste and talking with
people who are familiar with it. The owner of the Site or the loca planning department
are good resources for finding out about future plans.

Q‘ Someone who isfamiliar with the site isa great resource for collecting site
history.

Existing Vegetation

The existing vegetation & a Ste may reved the current condition of the Ste. Isthe
vegetation hedthy? How many different species are there? Could some of the species
compete with each other? Are there any signs of insect and disease problems? Is there
evidence of pesticide or herbicide gpplications? If the roots of the existing trees are
visible above ground, expect the soil to be compacted or eroded. Existing natura
vegetation aso suggests pecies suitability, especidly if native plants are being
consdered for planting.

L and Ownership and Regulations

It isdways important to find out if the Steislocated on public or private property. For
both private and public locationsiit is critica to find out the rlevant zoning ordinances
and other laws and policies that gpply to the Site. Some locd tree ordinances may prohibit
planting certain species of trees because they encourage exotic pests or are a nuisance to
the people around them.

Q‘ Find out what regulations a community has related to site and tree selection.

Social Influences

Peopl€ s perceptions and fedings about trees must be taken into account when selecting a
gte and species. In some cases factors that influence public opinion have a historica

bad's; in other cases they may develop through an effort to promote civic pride or
economic development. Communities may prefer aparticular tree or be averse to another



one because of the color of the flower or loca tradition. Socid influences to consider
include culture, history, local identity, and safety issues. Locd tree boards, garden clubs,
civic clubs, and other organizations are good resources for finding out about socia
influences in the community.

Arethere any social influencesrelated to treesin the communities that you
work with?

M aintenance Requirements

Too often trees are forgotten and not maintained after being planted. A tree requires
proper care, epecidly in the early stages of its development, to prevent hedlth problems.
Are there adequate resources to maintain the tree?

|s there someone or an organization responsible for maintenance?

Are there resources, such as labor and equipment, to provide for watering,
mulching, pruning, fertilization, protection, and other maintenance needs? Are
there strategies to protect the tree from injuries?

What are the qudifications of the personnd maintaining the trees? Do they have
the necessary training and skills?



Types of Planting Sites

Severd types of planting Sites are unique to urban areas, including street lawn, tree pit,
roadway, planter, and cluster planting. These sites may require specid considerations
when selecting a species and choosing a proper planting technique.

-

Street Lawn

The street lawn, aso known as the tree lawn, is the space between the curb and the
sidewak. Depending upon on the mature size of the planted tree, the street lawn should
be a least 3 feet wide. If thereis a choice, astreet lawn is preferred to atree pit because
the street lawn has a continuous strip of soil. Do some checking before planting in a street
lawn because of the potential conflicts with pavement, utilities, and locd highway
department guidelines.

There are a variety of placesto plant trees, such asresidential and business
yards, parking lots, empty lots, highway medians, parks, and courtyards
between buildings.

- % Street lawns are one option for
= planting public trees.

Treeor Planting Pit

Tree or planting pits are smdl areas of soil within asdewalk, parking lot, or other paved
area. They are common in urban areas because often thisis the only space available for
planting trees. They aso offer the advantage of softening the hardscape in urban aress.
Trees planted in tree pits usudly require specid attention because of the unique growing
conditions at the site (table 3).



Table 3. Factorsto consder when planting in atree pit

Factors Description

Environmental In pits, trees are exposed to various stresses, such as drought or
stresses over watering, extreme temperatures, and wind. Because of these
stresses, treesin pits often have a short life span. Regular
maintenance and monitoring can help lengthen the life span of

these trees.
Drainage and Drainagein thetree pit is critica. Norma drainage is disrupted
aeration when the beckfill in the tree pit is different texture than the

existing soil, such as sand on top of clay, or the bottom of the tree
pit is compacted soil or rock.

Soil volume There needs to be enough soil in the tree pit to support the growth
of the tree. The volume of soil needed depends on the size of the
tree. For trees up to 4 1/2 inchesin diameter the tree pit is usudly
3 feet deep. The pit should be at least 3 feet wide for asmal tree
and 6 feet widefor alargetree. If the pit does not have enough ol
for the Sze of treg, the pit should be enlarged if possible by
interconnecting tree pits or usng adjacent lawn space or sorm
draininlets. The larger the tree pit, the less chance there will be for
tree root problems and better the chance for successful
establishment of the tree.

Maintenance Trees planted in pits require regular maintenance and monitoring
because of the site peculiar conditions. Placing acover or grate
over the tree pit protects the soil from compaction.

Root control Various root-control techniques may need to be used, such as root
training or ingdling root barriers.

Hazards Some of the hazards associated with tree pits include tree failure
and reduced sight distance.




Tree pits are sometimes the only places available
for planting trees in downtown and commerical
areas.

Roadway

Tree plantings in the median and on the sides of the roads provide many benefits such as
intercepting dust and particulate matter; reducing glare, noise, wind, and eroson; visudly
separating opposite lanes of traffic; and reducing mowing costs. However, trees near
roadways can be damaged by vehicles, lavnmowers, string trimmers, herbicides, and de-
idng sdts.

Knowing the soil conditions near aroadway is essentia to sdecting asite. Drainage
problems are common because the sites usualy have disturbed soil that has been placed
on top of compacted soil. It is aso common to find construction rubble from road
projects in the soil. Planning helps to avoid future problems with the trees and the
pavement.

The State department of trangportation usudly has specific guiddines for plantings near
roadways, such as species sdection, planting distance from pavement, and distance
between trees. It isimportant to work with them, especidly during the planning phase.

Planter

Planters or containers are an option for Steswhere it isimpossible to plant because of
poor soil, lack of soil, underground utilities, or other factors. Planters can dso be used for
architectural design purposes. Tree planters come in various shapes and Szes and are
made of plastic, wood, cement, or other composite materids. They should have thick
walls, belight color, and be at least 18 inches deep with an adequate drainage hole.
Factors to consder when using aplanter are listed in table 4.



Table 4. Factors to consider when using a planter

Factors Description

High Treesin planters need to be monitored frequently. Water
maintenance requirements in the summer are critical. A container tree can die if
requirements it is not watered every one or two days.

Poor drainage Drainage can be a problem. Water movement is limited in
containerized soils, which can cause water logging. There can dso
be a buildup of fertilizer sdts because thereislimited leaching of

disolved nutrients from the soil.
Limited root Most containers do not provide enough room for adequate root
space development so selecting the proper size container for the species
isimportant.
Temperature During cold wesather the roots may freeze, or the container may
sengtivity crack and breek. Thisisusudly not a problem if the container is

insulated or in warmer climates.

Short life span Due to these stresses and limited growth space, trees in containers
typicaly have ashort life span.

Tree planters are one way to incorporate trees into
areas that are difficult to landscape.




Cluster Planting

Clugter plantings, clumping, openspace planting, and urban tree idands are different
names for planting groups of treesin alarge space. In some areas this may be a better
option than planting small treesin tree pits. Cluster plantings provide many benefits, such
as reduced maintenance costs, shelter from westher extremes, and increased life spans for
the trees. However, since the trees are located close together, insects and disease can
move quickly from tree to tree. Overcrowding may aso become a problem. Proper
pecies sHectioniscritical to avoid these problems.

Checking Your Understanding of Site Factors
On a separate sheet of paper, briefly answer each of the following questions:

1.What are the three main questions that need to be asked before selecting a site and tree
for planting?

2.50il isone of the most important factors to congder in sdecting a planting Ste. What
soil conditions should you take into account when selecting a species for a particular Site?

3.What are some of the other factors, that need to be considered when selecting aplanting
gtein an urban location?

4What are three types of planting Stes discussed in this unit? What are the most common
problems associated with each?

Answers are at the end of the unit.




What Is the Right Tree?

Another question to ask before planting atree iswhat tree will best satisfy the reasons for
planting it and be suitable for the location where it is being planted. Treesvary gregtly in
the purposes they can fulfill and in their tolerance to the different conditions found a any
one dte. To select theright tree for the right Site, both tree species and type of tree stock
need to be considered.

Selecting a Tree Species

Trees may experience different types of stress and respond to stress in different ways
(Coder 19964). Some tree species can tolerate stress, such as poor soils and adverse
environmenta conditions, better than other species. Many of the same questions asked
about the site also need to be asked about the species of tree. The Selecting a Species
Checklist at the end of the unit can be used as a reference toal.

&

Future costs, such as pruning, insect and disease control, and repairing
infrastructure damage, should be considered in selecting atree.

Growth Factors
Severd factors related to growth should to be considered when sdlecting a species.

Maturesizeand form

The mature size and form of the tree crown and root system are important because of
potentid interference with utility lines, pavement, structures, and sgns. For example, it
would be best to select asmall or medium-size tree for a Site located under a uility line

&

Plant keys, listed in the " Dendrology” unit, can be used to determine mature
tree size and form.

Growth rate

The reason for planting a tree may make the growth rate important in selecting the
gpecies. A fast growth isimportant for trees planted for shade or screening. However,
some fast-growing species have weak wood and are prone to breakage. This makesthe
tree susceptible to storm damage and other hazards. Growth rate may affect how well the
gpecies compatmentalizesinjuries.

Branching pattern
Alternate branching patterns are strongest and, therefore, preferable (figure 1). Some
species grow thisway naturaly, and others can be trained to do thiswith early pruning.



The branching pattern is important when sdecting at tree for asite that is subject to
strong winds and storms.

Figure 1. Alternative
branching patterns are
the strongest.
(HNustration by Gene
Wright)

L eaves

Most hardwoods are without leaves in the winter while evergreens have needles dl year
long. Thisisimportant when planting atree to reduce energy cogts for a building. There
are pogitive and negative cong derations about the leaves of different species, induding
fdl color, thorns, or prickly foliage.

Flowers, fruits, seeds, and bark texture

Often a gpeciesis selected for the flowers, fruits, or seeds that it bears, or the texture of
its bark. It isimportant to know the type of flower, fruit, and seed the tree produces, and
how often this cycle occurs. The flowers, fruits, and seeds may be a source of beauty or
food, or they may cause problems because of the litter, smell, or seeds they produce. This
isespecidly trueif the tree is near asdewak or road.

Soil Requirements

Each species of tree has different soil requirements but may adapt to arange of soil
conditions. Some species can tolerate wet or compacted soils, while others are more
drought tolerant. Species may dso have different soil pH requirements and need different
amounts of nutrients for hedlthy growth. If soil conditions are less than optimum for a
specific gpecies, it may be best to select either another Site for the tree or another species
for that Ste.

Planting" isa good resource for list of tree speciestolerant to different

Q‘ Theweb site" Urban Trees: Site Assessment, Selection for Stress Tolerance,
conditions.



Other Environmental Factors
Severa environmenta factors need to be considered when sdelecting a species. Future
changes in the environment will aso impact the growth and vitdity of the trees planted.

Har diness zone adaptation
Tree species have different tolerances to cold. Knowing the hardiness range for a species
will help determineif it can survive the temperature extremes of winter & the Ste.

Wind and storm damage

For sites where wind and storm damage are a concern, a species with strong branch
attachment and wood strength should be chosen. The species aso needs a strong root
system that will support it under these conditions.

Light requirements
Select a species that can tolerate the light conditions at the site (Gilman 1997).

Sun-loving trees need at least 6 hours of direct sun.
Partial shade or partia sun trees need 3-6 hours of sun.
Shade-loving trees need less than 3 hours of direct sun each day or filtered sun.

Pollution tolerance
If ar quality isa problem, the species should be tolerant to the type of pollutants that are
inthe area

Insect and disease resistance

Insects and diseases should be considered in selecting atree. The species sdected should
be resstant to those insects and diseases common in the area. Exotic species may not be
tolerant to loca insects and disease. Also, when planting exotic species consider the
possibility of introducing insects or diseases damaging to netive plants.

Fireresistance

Some species are more susceptible to fire than others. Thisis especidly important in the
urban-rurd interface where homes and other structures are located near vegetation that
burns easily. One option is to remove flammable vegetation and plant fire-resistant
vegetation.

M aintenance Requirements

Some species of trees require more maintenance, including pruning, watering, fertilizing,
and mulching, than other species. The maintenance requirements for a tree should match
the resources, including time and money, available to care for the tree. Low maintenance
trees may tend to live longer and say hedthy.



Types of Tree Stock

Trees are usudly sold as seedlings, bare rooted, in containers, baled and in burlap
(B&B), or asfdbric bag stock. Trees may aso be transplanted from one location to
another. Factors to consider when selecting type of tree stock include site conditions and
location, time of year, cost, and size of the tree. Each type of tree stock hasits own
advantages and disadvantages which are listed in tables 5, 6, 7, 8, 9 and 10.

Seedlings
Seedlings may be either potted or bare-root and are usudly 1 to 2 years old.

Table 5. Advantages and disadvantages of usng seedlings

Advantages Disadvantages

Light weight and easy to trangport - Susceptible to damage from lawn
Easy to do large scde plantings mowers, gring trimmers, animas, and
Least transplant shock pedestrians

Least expensve - Smdlingze




Bare-Root Trees

Bare-root trees are grown in the field. Thereisno root ball because the soil is removed
from the roots (figure 2). If the trees must be stored, the exposed roots should be covered
with mulch or organic litter and kept moist. Bare-root trees are usualy smdl, lessthan 2
inchesin diameter.

. Figure 2. Bare-root trees should have a well-developed root
E system. (Illustration by Gene Wright)
-\.P-L A
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Table 6. Advantages and disadvantages of using bare-root trees

Advantages Disadvantages
Smdler and lighter than bl and - Sendtiveto changes in temperature,
burlap or container trees especidly freezing
Tend to be inexpensve - Roots should be kept moist a al
Easy to ship and transplant because times
they are lightweight, but roots need to - Many of the fine roots are damaged
be protected - Should only be planted in the spring
No kinked, girdled, or circling roots or fdl
because they are grown in the fied
No soil interface problems because the
roots are bare




Container-Grown Trees

Container-grown trees are usualy grown above ground in a container filled with
lightweight, artificid soil or planting mix. Since the soil in the container is different from
the planting Site, root development may be restricted to the original dimensions of the
container once the treeis planted. Another common problem with container- grown trees
iscrding, girdling, and matted roots (figure 3).

Circling roots occur around the edge of the rootball insde the container. Trees
grown in containers with vertical side ribs or copper-treated insides may have
fewer problems with cirding roots.

Girdling roots are easily spotted at the top of the root crown where they ring and
cover smaller roots. Asthey grow around the tree stem and other roots, these roots
restrict water and nutrient movement in the trees. They can dso cause the tree to

be poorly anchored in the soil.

Matted roots are smdll fibrous roots that form a dense web-like mass around the
rootbal, which may limit root growth.

Figure 3. Container-grown trees may have circling, girdling or
matted roots. (Illustration by Gene Wright)

Table 7. Advantages and disadvantages of using container-grown trees

Advantages Disadvantages

Can be trangplanted any time of year . Often have cirding, girdling, and
Eader to handle than bal and burlap matted roots.

trees because they are lightweight - Need to be watered frequently. The
Can be stored if watered frequently small container Szes and type of

and protected from extreme s0il used in the container often
temperatures and exposure cause the soilsto dry out.

No root loss due to digging during

trangplanting

Larger than seedlings and bare-root

trees




Ball and Burlap (B&B) Trees

Bal and burlap trees are grown in the field at the nursery. When removed from the fied,
they are dug out with soil remaining around a portion of the roots. Thisroot ball isthen
wrapped in a naturd fabric, such as burlap, or synthetic materid, and placed in awire
basket or wrapped in string (figure 4). Should be planted in the spring or fall.

Figure 4. Wrappings and
wire baskets must be
removed from ball and
burlap treesto avoid
root devel opment
problems. (Illustration
by Gene Wright)

Table 8. Advantages and disadvantages of using bal and burlap trees

Advantages Disadvantages

Better chance of surviva - Root loss when tree removed from nursery
than bare-root trees - Fabric and basket may be difficult to remove
Usudly larger than bare- - May bedifficult to handle due to weight of the

root trees root ball
. If soil intheroot bal is different from the

planting Ste, soil drainage problems may
develop.




Fabric Bag Trees
Treesare grown in the nursery, below-ground, in a non-biodegradable bag thet is
supposed to promote fibrous root growth.

Table 9. Advantages and disadvantages of using fabric bags

Advantages Disadvantages

Reduced loss of roots at the nursery - May require staking if crowded
A more fibrous root system growing conditions in the nursery
A smdler root bal may make them weakened the trunk.

easer to handle than container or - Difficult to remove the fabric bag
B&B stock

Circling roots are not as common as
in container trees.

Transplanted Trees
There are times when trees need to be transplanted from one location to another, for
example mature trees that need to be relocated.

Table 10. Advantages and disadvantages of trangplanting trees

Advantages Disadvantages

Option to save large trees that - Highest maintenance requirements of dl

would be destroyed if not tree stock

removed from aste - Expensve

Crestion of "ingant" - High water requirements

landscapes - May result in severe hedth problems or

Preservation of trees of specia even loss of thetreeiif transplanted

sgnificance, such as higtoricd incorrectly or at the wrong time of year.

trees - Morethan 90% of the root system may be
logt in the transplanting process.




Selecting Tree Stock

Sdectinga“good” tree that is hedthy, atractive, and hasthe individua characteridtics
needed for the Ste can prevent numerous problems (figure 5). The publication, American
Sandards for Nursery Stock, by the American Association of Nurserymen, has specific
information on how to select tree stock. Generd characteristicsto consider arethetree's
appearance and the source of the tree stock. Use the Selecting Tree Stock Checklist at the
end of the unit as areference toal.

Figure 5. Characteristics of healthy, high quality tree - good taper
on trunk, well developed leader, healthy bark, good branch spacing
and distribution, and healthy fibrous roots. (Illustration by Gene
Wright)

General Appearance

A hedthy, well balanced crown
No signs of insect or disease damage

Trunk, Branches, and Bark

Straight, single trunk is best

Trunk centered and firmly attached to rootball

Evenly digtributed branches with wide angle of branch attachment
No severe pruning cuts, scars, swollen or sunken areas, or wounds
No insect or disease damage, such as borer holes

No paint on wounds or cuts

Usudly smooth bark with no cracks, splits, or sunken areas

Bright green undernegth top layer of bark



Q‘ Scratch a twig with your thumbnail to check color underneath the bark.

Healthy L eaves

Green to dark green leaf color depending on the species and season
No insect or pesticide damage, such as bare spots or discoloration

Roots

Hedthy, white roots with evenly digtributed laterd growth

Avoid buying atree with circling or matted roots. However, if the tree has circling
roots, cut them in severd places to prevent them from becoming girdling roots.
For matted roots, making two or three vertica dicesinto the rootbdl with a sharp
knife, or loosen the roots carefully by hand.

Girdling roots are detrimental to the long-term heslth of the tree and should be
avoided when buying atree.

Sour ce of Tree Stock

Tree stock survives best if it is planted in the same climate and soil conditionsin which it
was origindly grown. Find out where the tree was grown when purchasing stock for
planting. For example, atree grown in a Texas nursery may not adapt well to astein
Virginia

Checking Your Understanding of Tree Selection
On a separate sheet of paper, briefly answer the following questions.

1.What are the six growth habits of trees you need to consider when sdecting atree
species for an urban location?

2.Mos types of tree stock have some characterigtics that inhibit maintaining a heglthy
root system. What are the problems you need to look for when sdlecting tree stock?

3.What are three characteristics of a hedthy root system and three characteristics of a
wedl-developing trunk and branch system to look for when sdecting tree stock?

4.What role do people play in the selection of treesin an urban area?

Answers are at the end of the unit.




Case Study

Don't Touch that Tree!

Wes coordinates the power company's routine cycle for trimming trees on the eectrica
transmission circuit. His contract crews are working in an historic section of town that he
knows well. The neighborhood, in which many of the people have lived for 20 or more
years, has an abundance of stately, old trees. These give the area a great deal of character
and charm, but Wes knows thet tree interference with utility linesis the number one

cause of the frequent power interruptions in the neighborhood. He aso worries about
children dimbing trees that may be in contact with live wires.

One of Wes crews finds agnarled pecan tree that has grown into the overhead power
lines. The crew wants to take the tree down because, even though it has been drastically
pruned in the past, new suckers continue to grow into the lines. The homeowner, Mrs.
WEelch, sees the crew and tells them, "Y ou're not going to touch that tree!™. Wes meets
with her, and explains that the upper branches of the tree are in direct contact with the
power line. This hampers normd ingpection and routine repair, violates both federa and
date laws that require aminimum clearance for power lines, and poses a safety risk to the
public. Mrs. Welch remains adamant that she does not want the tree taken down, but
accepts his suggestion to have aforester from the Forestry Commission look at the tree.

Wes asks hisfriend Victor with the local Forestry Commission for assstance. Westdls
Victor the power company will replace the pecan tree with another treeif Mrs. Welch
agrees. Victor makes an appointment with her for the following day. Not being as
familiar with the neighborhood as Wes, Victor decidesto drive through it this afternoon.
He finds the dreets lined with large shade trees that form a comforting green canopy over
the Streets and yards. The problem treeis one of three pecan treesin Mrs. Welch's front
yard, and there are two other hardwoods as well. Well-tended flowers grow across the
front of the house. He begins to understand Mrs. Welch's reaction to the suggestion of
removing the tree. Now he must decide the best way to solve the problem when he meets
with her tomorrow.

You and Mrs. Welch and the Pecan Tree

Y ou are the forester that has made the gppointment to talk with Mrs. Welch. On a
separate page, answer the chadlenge questions below, telling how you will handle this
Studtion.

Knowing that Mrs. Welch is upset about this pecan tree, how will you approach
your mesting with her?

What isthefirg thing that you will do or talk about?

What options can you present to her to solve the problem?

What purpose does the tree serve?

What are the important site factors you need to observe?

What species characteristics do you need to look for in the tree that will replace
thisone if she agrees?



After you have answered the challenge questions, read the rest of the story to compare
your solutions with what redlly happened.



The Rest of the Story

Decisions, Decisions

Victor knew the situation was ddlicate and so he wanted to approach Mrs. Welch and the
tree problem carefully. Meeting the next day, he found her eager to talk about the pecan
tree. She had strong emotiona fedings about saving the tree. Victor knew this was not
the time to discuss options and decided to listen, letting her do most of the talking. He
learned she had lived in this house for 25 years. She was unhgppy with past trimming
practices, which she thought had caused the present problem. She hoped the tree could be
saved. Victor told her the tree would live, but he thought the more important question

was "would it be safe?' He stressed that aslong as the tree was there it would create
problems with the utility wires. He provided some brochures that illusirating potentia
problems, with diagrams and information about the relevant laws.

He explained there were three options. One, leave the tree and let the power company
continue to trim it every few years. Second, remove it. Third, remove it and replace it
with a species that would not grow into the wires. He asked her to think about these
aternatives and |eft additional brochures on tree selection.

The following week, when Victor caled Mrs. Welch, she had decided to remove the tree.
He offered his hdp in sdecting a replacement. On this vist, they spent agreet ded of
timein the yard talking about various dternatives for the new tree. There were severd
factorsto consider. She wanted atree to provide shade in the summer like the othersin
her yard, and to fit into the look and character of the neighborhood. The tree, of course,
had to meet both the practical and legal requirements for utility lines and public safety.
Being near the street might also affect the growth of anew tree. During the primary
growing season the yard would have alot of shade, dthough drainage did not seem to be
aproblem. However, Victor did suggest it would be a good idea to have the soil tested for
bulk dengity and for nutrient content. The pecan tree had awell-developed root system
that had been able to overcome any problems that had devel oped over the many years it
had grown there. Making sure the soil was not compacted and had the right nutrients
available would help anew tree become established more easily. Victor knew he needed
to consder the branching pattern and eventuad height of the tree. Mrs. Welch also wanted
afast-growing tree to return her front yard to normal as soon as possible. He suggested
severd different speciesfor her to consider. After some more thought, Mrs. Welch agreed
to have the power company remove the pecan tree and replace it with one that she and
Victor had chosen.

Two Talesto Compare

Did you decide to gpproach Mrs. Welch in the same way Victor had? Why or why
not?

Were the options you presented the same, or did you have others?

Did you take the same legd, Site, and species factors into consideration as Victor
did?

Did you see other factors that should have been considered?

Do you agree with the actua outcome? Why or why not?



Next?

This unit has provided basc information about Ste and tree selection. Use this page to
write your own action plan for putting this knowledge into practice in your job. The notes
you made at the beginning of the unit may be useful in deciding some of the important
points. Answering these questions can assist you in planning your own professiona
development.

How will you be able to use this information about Site and tree sdection in your
job?

Wheat other sources will you use to learn more about tree selection in your ares?

What have you learned that you can use to help othersin your community make
good decisonsin sdecting the sites and species to plant in your area?

What other steps will you take to further improve your skills and how may this
benefit you in your job?
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Checking Your Answers

Checking Your Answersabout Site Factors

1. What arethethree main questionsthat need to be asked befor e selecting a site
and treefor planting?

What will be the function or purpose of the tree?
What site factors need to be considered?
What tree sdlection factors need to be considered?

2. Sail isone of the most important factorsto consider in selecting a planting site.
What soil conditions should you take into account when selecting atreefor a
particular site?

Soil texture, compaction, moisture, and drainage are important characteristics to consider
when selecting a planting site for an urban location. The volume of soil availablea a
planting Steisdso crucid to the type of tree that is planted. Urban soils may contain
contaminants and impurities from building materids, pesticides, and other sources.
Tedting the soil isdways agood idea.

3. What are some of the other factorsthat need to be considered when selecting a
planting sitein an urban location?

Environmenta conditions, such aslight patterns, temperature extremes,
precipitation patterns, wind patterns, and air quality.

Planting space

Site location components, such as streets, Sdewaks, structures, utilities, and site
activities

Exiding vegetation

Land ownership and regulaions

Soaid influences

Maintenance requirements

4. What arethreetypes of planting sites discussed in thisunit? What are the most
common problems associated with each?

Street or tree lawvns
Tree or planting pit
Roadways

Panters

Clugter planting

Soil conditions -- the qudity and the volume of soil available for the tree' s growth — often
present the greatest challenge to face in urban planting. Drainage and aeration problems,



limited space for root growth, and possible soil contamination require specia
consderation when sdlecting a species for planting. Regular maintenance and monitoring
will help improve the growth of trees in these urban planting Sites.

Checking Your Answersfor Tree Selection

1.What arethe growth habits of trees you need to consider when selecting atree
speciesfor an urban location?

The dte conditions of an urban location, as wdll as the purpose of the tree, will influence
the species that you sdlect for planting. The growth patterns of the tree to consider
indude:

Mature size and form of canopy and root system
Rate of growth
Branching pattern

Other characteristics of the treg, such askind of leaves, litter from fruits and nuts, thorns,
and maintenance requirements, are also selection factors.

2. Most types of tree stock have some characteristicsthat inhibit maintaining a
healthy root system. What ar e the problems you need to look for when selecting tree
stock?

There may be problems with the root system in most types of tree stock that you need to
look for when selecting tree stock. In bare-root trees, including seedlings, many of the
fine roots may be damaged or lost when the tree is removed from the ground, or they may
dry out while waiting to be planted. The roots of container-grown trees may be kinked,
circled, or matted, and may not have the space to devel op properly. Grow-bag trees also
may have circling roots. The fine roots of ball and burlap trees are better protected from
drying than those of bare-root trees, but it is still possible that B& B trees may lose much
of their origina root system when removed from the ground. Large trees that are moved
from one location to another are at the greatest risk for loss of roots when they are
transplanted, often losing as much as 90% of their system.

3. What arethree characteristics of a healthy root system and three characteristics
of awell-developing trunk and branch system to look for when selecting tree stock?

Tree stock roots should be:
white and firm in gppearance
evenly distributed around the trunk
growing away from the trunk, not around or girdling the trunk.
showing fibrous root development, but should not be dense or matted

The trunk and branches of tree stock should have:



single graight trunk.

trunk firmly attached to the root ball.

balanced growth pattern of branches around the trunk
branches with wide angle of attachment

no insect or disease damage

No severe cuts or wounds in the wood

bark that is not cracked or split.

bright green color under the top layer of bark.

4. What role do people play in the selection of treesin an urban area?

People are the most congtant factor in an urban area and a primary consideration when
selecting atree for saverd reasons. When they participate in the planting and caring for
treesin their communities, they actively contribute to the health and surviva of the urban
forest. Many people view the treesin their yards and their neighborhoods as an important
part of ther lives. The likes and didikes, opinions and fedings of these people are
important. Communities may see trees as one way of creating an urban identity and asan
economic benefit.



Appendix — Tree Function Checklist

Tree Function Checklist

Provides shade - Reduceswind speed

Provides seasond color, flowers, or - Increases community pride

fruit - Increases recreational opportunities
Serves as a landscape accent - Improves hedth and well-being

I ncreases property values - Reducesnoise

Decreases energy costs - Reducesglare

Improves air qudity - Cresates buffer zones

Reduces storm-water runoff - Provides screening

Decreases soil erosion - Provides privacy

Improves weater quality - Assgtswith pedestrian and traffic flow
Creates wildlife habitat - Enhances architecture design
Increases plant diversity




Appendix — Site Factor Checklist

Site Factor Checklist

Soil characteristics
- Texture
Compaction
Moisture and drainage
Nutrients, soil fertility, and pH
Temperature
Contamination
St

L |ght patterns
Sunlighnt
Shade
Artifiad light
Reflective light

Temperature extremes

. USDA Hardiness Zones
Climatic extremes
L ocation factors that influence
temperature extremes

Exposure

Precipitation patterns
Amount of rainfal
Flooding
Drought
Snow, ice, or hall

Wind patterns
Congtant winds
Strong winds
Storms
Wind tunnd

Air quality
Automobiles
Industry
Climatic variables

Planting space
Sze of planting dte
Maximum tree Sze a maturity
Minimum width of planting Ste

Site location

. Streets, sdewalks, paved areas
Structures
Utility lines
Activities

Existing vegetation
Hedth
Number of species
Compstition potentia
Insects or disease

Land owner ship and regulations
Public or private property
Loca tree or landscape ordinances
Locd regulations - zoning, ordinances

Social influences
- Culture
Higtory
Locd identify
Safety issues
Vanddiam

Maintenance requirements
Responsible person or organization
Resources for maintenance and
protection
Quadlifications of personne




Appendix — Selecting a Species Checklist

Selecting a Species Checklist

Specmgrovvth factors Environmental factors
Mature Sze and form - Speciesrequirements for hardiness zone
Growth rate and temperature extremes
Branching pattern - Species ability to withstand wind and
Leaves storm damage (branch structure and
Fruits, flowers, seeds, and bark wood strength)
texture - Speciesrequirements for light (sun
loving, partia shade or sun, or shade
Species maintenance requirements loving)
Pruning . Speciestoleranceto air pollution
Watering . Speciesresstance to insects and disease
Fetilizing . Speciesresgtancetofire
Mulching
Leaves and litter Soil requirements
Species requirements for soil conditions




Appendix — Selecting Tree Stock Checklist

Selecting Tree Stock Checklist

General appearance
Hedthy crown
Good vigor with no Sgns of stress,
insects, or disease

Trunk and branches
Straight, Single trunk
Trunk in the center of the rootbdll.
Trunk firmly attached to the rootbal
Branches evenly distributed, without
clugtering
No severe pruning cuts, scars, swollen
or sunken areas
No insect damage, such as borer holes
No paint on wounds or cuts

Healthy leaves
Leaves green to dark green,
depending upon species and season
No discoloration, spots, or other
damage

Bark
Smooth bark with no cracks, splits, or
sunken aress.
Bark bright green undernesth

Roots
Hedthy white roots
No circling roots
No girdling roots
No matted roots

Plant material source
Climate and soil conditions a nursery
No internd girdling or kinked rootsin
root ball




