City of Ogdensburg
Executive Summary
~

A total of 2,507 trees make up the collective shade tree population of the City of
Ogdensburg. There are 6,552 potential planting sites located on the city right of way; this
does not include sites available within the parks located throughout the City.

~

Nearly 50% of the collective population is composed of the maple family; this is 20% over
the recommended percentage for any given family. The rest of the population is composed
of a variety of species that compose of less than 10% for the collective.

~

While many different size classes are represented across the collective tree population, over
26% are in the 0 to 6 inch diameter class; it is recommended there be 40% in this diameter
class. There are very few large diameter trees, with 24% measuring over 19 inches in
diameter, it is recommended 30% be in this diameter class.

~

Co-dominant stems and dead crown wood were the most common structural defect
observed on approximately 82% and 65% of all trees respectively. These defects can lead to
structural weakness long-term or pose hazards, but are easily addressed for most trees
through regular pruning and maintenance.

~

Manmade cultural damage is common in most shade tree populations; typically
lawnmowers and weed trimmers are the most common source of this damage. Nearly 40%
of all trees in the collective population showed signs of this kind of damage. Repeated
exposure to this kind of damage can pose a significant threat to tree health over the longterm.

~

As a whole the trees in the collective population are of excellent health and condition.
Eighty six percent of the trees were given the highest condition rating possible, while less
than 3% were found in poor condition.

~

The collective tree population represents a significant amount of value. In terms of what it
would cost to replace this population, the value of all trees collectively is appraised at over
$11.3 million.

~

Shade trees contribute directly in the reduction of green house gas. It was determined the
collective tree population is storing nearly 9.5 million pounds of carbon and sequestering
nearly 444,563 lbs of atmospheric carbon dioxide annually.

~

Trees play an important role in the uptake, storage, and interception of rainwater, and it
was determined that the collective tree population is responsible for intercepting and
deferring over 3.4 million gallons of water annually.

~

Trees help improve air quality through the interception and absorption of pollutants. It was
determined that the collective tree population across all three campuses is responsible for
the direct reduction of nearly 2,140 lbs of pollution emissions on annual basis.

Species Composition
The profession of arboriculture recommends that an urban tree population should contain no
more than 10 percent of one species, 20 percent of one genus, or 30 percent of one family. For
example, for every 100 trees planted, care should be taken that no more than 10 of those trees
are of a specific species, such as red maple, and no more than 30 of those trees should be from
the maple family. Within this standard we are primarily concerned with maintaining genus
and family at these levels; species becomes more of an issue when dealing with some of the
more exotic species and cultivars. This standard was established because maintaining a
diversity of tree species helps contain risk associated with host-specific insects or disease, where
only a portion of a population will be threatened if a problem becomes an epidemic. A diverse
mixture of species can help reduce both the spread of tree disease or insects and the impacts
they have on the overall tree cover. There have been many examples throughout history where
an insect or disease (i.e. Dutch Elm disease, Gypsy Moth, Emerald Ash borer) has had wide
spread devastating impacts to specific tree species, emphasizing the importance of diversity.
Diversity also allows a tree population to make an aesthetic contribution to the landscape.
Trees can be utilized to beautify a community at strategic times of year; trees that flower in the
spring can provide a colorful backdrop to the community, while trees that have ,a dramatic color
change in the fall can be aesthetically pleasing during the fall.
Diversity in species and crown class can also play a role in meeting wildlife habitat needs and
increasing ecological benefits. Variation in canopy provides cover and food for many different
birds and small mammals. Squirrels, for example, prefer trees that have a high crown for nest
building, but also need acorns and pinecones for a food. Birds are drawn to trees and shrubs
with berries or fruit on them. A tree with a large deciduous crown will provide more shade
during the summer and in effect reducing the cooling costs for a home. In addition a larger
crown and diameter tree will aid in stormwater retention and filtration as compared to a
smaller canopy and diameter tree. These are two examples of the ecological benefits of the tree
canopy/ more will be discussed in detail later in this report.
The chart below illustrates that compared to the standard there is an imbalance to the current
tree population. Maples exceed the standard for family by 20% making up about 50% of the
population; all others are lower than the recommended proportion of 10%. When the species
composition of a tree population is imbalanced and heavy to any one family group like it is
with the maple family in Ogdensburg, the risk of large scale impact from aggressive host
specific insects or disease is dramatically increased. The maple family in particular is threatened
in several parts of the eastern United States by the Asian long horned beetle, an invasive species
from China. This insect is present in down state New York, but has also been found in
Massachusetts, New Jersey, and Ohio. While the maple family is favored by the Asian long
horned beetle, it also impacts elm, birch horse chestnut, poplar/ willow and ash. Adult beetles
lay their eggs under the bark of the host trees, and after hatching, the larvae bore deep into the
trees eventually killing them. The beetle was introduced into the infested areas presumably by
1

1

solid wood packing material, which accompanies commodities moving into the United States.
There is added risk to the City of Ogdensburg due to its location along a major shipping route
of the St. Lawrence Seaway. If the beetle should be introduced it could be detrimental to the
maple family of trees and to Cities Urban tree canopy. Not only could this result in a significant
a financial burden for the City to remove and replace those trees impacted by the beetle, but the
City's aesthetic qualities associated with the trees would be altered. Early detection of insects
and diseases through regular monitoring, together with reducing the proportion of trees in the
maple family along the City managed right of way is the first line of defense in minimizing their
impacts on the urban forest.
Although most species populations exist well below the standard proportion of 10%, care
should be taken to make sure that as additional trees of the same existing species are planted,
they are not allowed to exceed this standard. The City is encouraged to continue planting a
wide variety of species throughout the City. With the introduction of new species and the
expansion of the existing population, species composition should be relatively easy to maintain
at recommended levels.
A full listing of all the tree species found in the City is listed in the City of Ogdensburg Tree Site
Information section.
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Maple, Norway
Crabapple
Maple, Red
Maple, Sugar
Ash, Green
Maple, Silver
Locust, Honey
Spruce, Blue
Li lac, Japanese
Linden, Littleleaf
Pear, ornamental
Cedar, spp.
Pine, Red
Oa k, Red
Maple, Boxelder
Apple
Hawthorn, spp.
Willow, spp.
others

Diameter Distribution
The profession of arboriculture recommends that the diameter class distribution of a tree
population follow a 40-30-20-10 rule (40% small/young trees 0"-6"; 30% established trees 7"-18";
20% mature trees 19"-24"; and 10% very old trees >24"). Large trees can be more costly to
maintain, however they do provide greater benefits, like oxygen production, air cleaning,
reducing storm water runoff, etc. The chart below clearly illustrates that the existing tree
population is not consistent with this standard. The population is over-stocked with the
established trees (7-18" dbh), under stocked with small/young trees (0-6" dbh), and understocked with mature (19-24") size classes. It is expected that the number of the trees in both
the established and mature size class will continue to increase in time as trees mature, while the
0-6 inch size class will increase as new trees are continually planted. Overtime the percentage
of trees found within each size class is predicted to become more in line with the
recommendation as new trees are planted (providing some of the species planted are capable of
growing to larger sizes). Even as the population falls in line with the standard distribution
overtime, the City should budget for the increase in cost of caring for the maturing tree
population. Currently there are 1,858 trees greater than 7 inches in diameter at breast height the majority are in the maple family; they will continue to grow in size and will require
increased maintenance as they mature.
For the short term, the City may want to focus on balancing the planting of trees that have the
ability to grow into the larger sizes with trees that will remain in small diameter size. At the
next update to this plan, the diameter distribution can be re-evaluated and new
recommendations can be made for future plantings.

• 0 to 6 inches
• 7 to 18 inches
• 19 to 24 inches
• 24+ inches

Structural Defects
Structural defects are points of existing or potential weakness in trees; these may be naturally
occurring or may be the result of manmade cultural damage that has progressed to a point of
potential weakness. Structural defects can be categorized as decayed wood, cracks, root
problems, weak branch joins, cankers, poor tree form, or dead top /branches.
Co-dominant stems and dead wood found within the crown are the most prominent structural
defects found in the City of Ogdensburg (see also the chart below). Co-dominant stems are
where there are two or more main leaders of similar size arising from the same point in the
crown of the tree. Co-dominant stems and narrow "V" shaped crotches often are weakly
attached. These attachments often result in included bark as well. Included bark is bark that has
become embedded between opposing branches, a branch and a main stem, or two co-dominant
stems creating a structurally weak point in the tree. Weak branch joins and joints with included
bark are the points at which failure can occur when the tree is under stress from high winds,
snow or ice. These weak points are easily detected when the tree is young and is the best time to
correct them. Branches that exhibit these defects should be eliminated as soon as they are
discovered. As these branches continue to enlarge in diameter and weight, the tree is more
likely to split at this weak point, and as trees mature it is more difficult and costly to remove,
and may be too damaging to the tree to remove a potentially large part of the crown.
Over 80% of the trees in the City have co-dominant stems; of those, many also have included
bark. It is not uncommon for trees in the maple family to have co-dominant stems (especially
Norway maple); this is not unexpected for the City of Ogdensburg given the high population of
maples. This is significant given the potential these defects have to become considerable
problems later on.
Deadwood was found in the crowns of 65% of the City's tree population. The presence of
deadwood is not always an indication of poor health, and may actually be natural pruning of
branches; this is especially common with coniferous species. Deadwood can be controlled and
reduced through the establishment of a routine pruning cycle. Newly planted trees should be
pruned 7 years after planting primarily to manage form and structure; established trees should
be pruned every 5 to 7 years to promote health and structure, and safety.
Basal wotmds and scars (healed over wounds) were observed on 60% of the trees in the City.
These are defects that can be man-made and could be avoided. Basal wounds are most often
caused when lawnmowers and weed trimmers come in contact with the base of a tree and
remove bark but can also be made by animals, vehicles, vandalism, etc. By instructing residents
and staff in the careful operation of equipment near trees, and by creating a buffer through
proper mulching, it is possible to minimize the opportunities for lawnmowers and weed
trimmers to come into contact with trees.
A missing root collar was very prevalent throughout the City, both on trees planted in the Right
of Way and in parks- this is the direct result of trees being improperly planted too deep. When
a tree is planted the root flare or root collar should be above the soil line. The root collar was

below the soil line for the City trees observed with this defect. When buried too deeply, tree
roots decline in health and condition. Poor tree health results in reduced growth rate, atypical
leaf size and color, increased disease susceptibility, and reduced cold hardiness. Trees in poor
condition exhibit decay, cracks, and excessive deadwood. Sometimes trees show signs of stress
within the first year of planting, but it usually takes several years. This defect is difficult to
correct with already established trees, but can be prevented with all new plantings. The
diagram following this section illustrates proper planting.

,-----------------------------------"
82%

-- -

4% 3% 3% 2% 2% 2% 2% 5%

"'(l)
E
......

'-

0

c

....

ro
u

Vl
.E -ro
"'
......
c
ro
I
~

ro

c

.E
0

uI

0

u

u
ro

..0
(l)

i:S

"'
co

~

.....

ro

..0

b.O

c
·;:;;

E

"'c

'-

'-

u(l)
u

.!:2

u

.!E

::J

c

.... .....
ro "'
u

0u

......
0
0

c::::

~

::J

1-

0
0

.....

u

(l)

0
"'0..
X

w

.....
(l)
....
0

::J
......
u

0

>

ro
u

>

ro
u

c:::: (l) (l)
u u
(l)
b.O
c ~
.'!:::!
c -ro
..c
::J
u
"'ro
..... u..... .....
co
<( (3 1..c
u

c

ro

.....

co

----•;

c

'-

(l)
...J

b.O

ro

(l)

~

u
ro

...

c
ro u
:c

'-

......

Vl

0
....

ro
u

c

~

0

"'
::J

0..
Vl

-ro
u ro
"'
'-

'

~

>
ro

~

u

u
ro

0

u

(l)

c

~
0
.....

co u

.....

.....

"'

0
.....
u..

>
......

'

8r

"'(l)
·;;; ..c
ro .....
u

~

c

::J

....

1-

'-

0

Proper Tree Planting Diagram
Remove ~
Rmtlov~ wi~

euam

5ranohlng: low 13t)lttchc t~
tlre

!7aetete:

or cut, top a t1d fold
do v.u In ·the
po~it.ioned

R.erttO\('.: ouly

pIt after

and IJ.£ackfi.lled

double

Cut- and fo'd
do 11.11 lnn1ap from
Uf~per 1/2 of ~~all.
Cu1• .and mnwv·e -.~11

leaden~

at.

le.vel or up to I - 2"

1

al1ov~ fillivhed

~ ~

o t· vimillilt· 1mtlcf1. Keep

tJrade.

eoll ·from

top of ball if •t"Jeeded.

tnulch 6" l'ack fro m

Grllde

t .r uul:

Use ex istiug

f10d.ets. Do

or

Root oollar $hall 11e

2 - 4~ of woody
mulch: l'lge.d 'A·'O od
chlp!), ~~1 ~Mded b;ui:,

elimiuate ail·

de..~

plo:mt;ing time .

t,k~$.

soi'L Water
1-ho ltHtg 11 l,y 1 o

lnrt help
t .n.tnk!:i,

IJroken b•·.,:tnches or

hL11f"~roa::l·

poly

tinn por.ar::,~

pro mote vtmng

5NU~k

Soli unc::ter· lnalJ ul'idltftol't1ed
to

$Up~X>r1;

re:auce

root: ha II and
se1~tlfng

etoM1

ek:tetS of the

holo when
llackfilling

not t,.an1FI

St~kc on1y H yo u have to. U$C 3"rwidc. wcbbittg t;)tre~ p e; >$lttd E)CCUI'C t:o fj;f:i'itkC$ ~o;it: h
heavy gauge ~vire. The w ire should be ahle to stick stra ight. ou l: fron1 the s1~ake a nd
holcl t he w·cbb ing ska p up. prevenl;ing i t~ f ron1 5litlittg clow tt1~ h.c tree. Do not~ st;.l:lke
tightly ~ 1:rees g;:till ~trongtn from rttovemcnt.. Rll:movo all $takes a fter o t to yea r.

Wi9Con'Sil D~t. oftleunl Resot~~ces
Ufh.ln and COil'llUllty For~

i n~~

1

http ://www.treeboard .org/tree_diagram .aspx

Cultural Damage
Cultural damage is any damage that results from the activities or actions of people. Under
many circumstances and depending on the extent of the damage, cultural damage has the
potential to develop into a structural defect.
Out of the 2,507 trees in the City right of way, 991 (40%) have been damaged by lawnmowers
and weed trimmers (see also chart below). This includes any wounds to the base of the tree or
the roots. This type of damage can open the tree up to insect infestation and disease infection at
the site of the wound allowing them to worsen. Damage of this nature can be prevented
through proper mulching around the base of the tree and with operator care.

40%

Disease
The presence of tree disease and insects were prevalent on some tree species and limited on
others. At the time of the inventory, 776 trees (31 %) showed signs of disease; of these, 517 trees
were found to have tar spot and 112 trees had apple scab.
Tar spot was found infecting a large percentage of the Norway maple; it is fairly common to the
species. Tar spot is a fungal disease found on the leaves in the shape of black spots which can
be as large as a quarter. The disease is spread by fallen leaves bearing the tar spots that
overwinter; with the onset of warmer weather in spring, the black spots begin to produce spores
internally. After extended rainfall or prolonged wetting, the spores are carried by wind to
newly expanded maple leaves and the cycle begins anew. Tar spot has more of a cosmetic
impact with no real impact to tree health, and is not a cause of decline or death. Controlling tar
spot can be accomplished by collecting and removing as many of the fallen leaves bearing tar
spots as possible in the fall. This is only effective, however, if everyone in the neighborhood and
surrounding neighborhoods participate, and if leaves are composted off site - not in back yards.
Apple scab was found throughout the City on a majority of the crabapple population. Apple
scab is a fungus and can affect the leaves and the fruit. Like tar spot it does result not in death;
it is more of a cosmetic nuisance as many of the leaves become so infected they drop
prematurely leaving bare trees earlier than normal. If the disease goes untreated for subsequent
years the tree may suffer from tip dieback, which may have a minor effect on tree health and
form. Apple scab can be controlled through two methods: 1) the removal of any infested fruit
and leaves in the fall, or 2) applying a fungicide to the tree at the on start of bud emergence in
the spring (the more effective and preferred method). The fungicide may be either sprayed or
injected into the tree and is a cost effective way to control the disease, compared to replacing it
for aesthetic reasons. As the city plans for the future and if it wants to plant more crabapples, it
is recommended that apple scab resistant varieties be considered. A listing of some resistant
varieties is found in the Recommended Tree Species section of this report.
Fruiting bodies (mushrooms, shelf fungi) or cankers (dead or discolored sections of bark and
wood) are signs of fungus and often indicate that there is some form of decay within a tree, the
extent of which is not always apparent without a more thorough inspection. There were 24 trees
found to have some form of a conk or fungus . This decay associated with these fruiting bodies
can seriously impair the structural integrity of the trees they infect, and in advanced cases result
in total tree failure, often with little warning. It is important to note that mushrooms and shelf
fungi are seasonal and depending on their life cycle are only visible at specific times of year; as
such it is possible that ftmgi are present in more trees than those recorded, because their fruiting
bodies were not present during the site visit. In the years subsequent to the inventory, if
mushrooms or shelf fungi are observed on other trees they should be noted and those trees
should be monitored more closely.
Since most tree diseases cannot be treated in a curative fashion, management efforts must focus
on prevention. The best defense against tree pathogens is a healthy tree.

Insects
Insects (primarily aphids and ants) were observed on a total of 57 trees.
The most prominent insect was ants - 39 trees showed signs of recent or previous infestation.
They are not considered a serious problem by themselves, but can be an indicator of two
different issues with a tree. The first is the presence of decay, where the ants are removing and
transporting the softened wood to their dens. The second is a population of aphids; the ants are
attracted to the tree for the honeydew the aphids secrete. Where ants were observed it is
recommended the trees being further inspected every year to determine if there is decay within
the tree and if further action is warranted.
Aphids were observed on tree leaves. They are common to many different trees, shrubs, and
plants, and feed by sucking their sap. While some aphid species can harm trees, most do not.
If, however, their numbers are high for long periods of time, they can cause leaf wilt and shoot
dieback. They are more likely the source of secondary problems though. Their production of
honeydew can attract ants as well as stinging insects like wasps and bees. Honeydew also
provides a medium for sooty mold to form. Lady beetles are one of the primary natural
predators of aphids and help control their numbers. Insecticides or insecticidal soaps may also
be used to control aphids if natural predators are not effective enough.

Tree Health and Condition
Each tree that was inventoried was assigned a health and condition rating. These ratings are
based on US Forest Service guidelines, using a Good, Fair, and Poor classification system. A
tree is considered in good health and condition if there are no apparent problems. Trees are
considered in fair health and condition when there are only minor defects or correctable
problems. Those considered in poor health and conditions have major problems or defects,
such as major dieback in the crown that will ultimately lead to the death or failure of the tree or
create a hazardous condition.
Nearly all of the trees of the City of Ogdensburg tree population are in good condition (see also
the chart below). This can be attributed to a couple of factors. The first is the high degree of care
that has been taken with the maintenance and management of the City trees; pruning has been
performed in the past by skilled individuals. It is recommended that as trees are either cared
for or replaced, the percentage of trees in good condition will continue to increase.
Many of those trees in fair condition were found to have correctable defects or problems. As
maintenance, like deadwood removal, is implemented, many of these trees will likely improve
in condition class.

2.20%

0.70%

• Good
• Fair

• Poor
• Dead

Tree Maintenance
Most trees require some form of regular maintenance. Younger trees may require fertilization,
watering, staking, minor pruning for form, etc., while older trees may require regular pruning
to remove deadwood, manage weight, and respond to structural defects; in some cases older
trees require out right removal.
Pruning is one of the more frequent maintenance
recommendations made for a tree population. The intent of pruning is to remove all dead wood,
crossing branches, and diseased branches from the crown. This is performed as a preventative
measure against branch failure and for the removal of hazards, but is also important to manage
the aesthetic character and form of a tree.
Pruning is the most common maintenance recommendation for the City of Ogdensburg,
followed by inspection and monitoring, and pest treatment.
In many cases the presence of a disease or general decline of individual trees warrants yearly
inspection and monitoring. These inspections are important to allow for early detection of tree
failure, but also so corrective actions can be taken in an effort to prevent failure.
As requested by the City, all the ash trees located within the right-of-ways and parks were
evaluated for treatment as a loss preventative measure in the event the Emerald Ash Borer is
discovered in the region. Of the 169 Ash trees 153 are recommended for treatment. It is
estimated that the cost to treat all the trees this year will range from $11,500 to $15,0002
depending on the method the City chooses. It is recommended the city treat the trees with
Tree-age utilizing Arborjet' s trunk injecting system this spring - there is a known presence of
the Emerald Ash Borer in nearby Canada and in the lower Hudson Region in NY. Researchers
at Michigan State, Ohio State, Purdue, the University of Illinois, and University of Wisconsin
have concluded that Arborjet's trunk-injected systemic insecticides are the most effective
treatment options, providing very effective control of EAB for two years, with a single
application, even under heavy infestation pressure.3 For comparison purposes only, if the City
does not treat any of the ash trees and they become infested, the estimated cost for removal and
replacement would be approximately $72,000, possibly within a single year.
Work orders specific to each tree are organized under separate tabs of this report for only the
first year. Future work orders may be generated by the City through TreeWorks as tree data is
updated periodically.

2

Costs are estimated by the Purdue University Emerald Ash Borer cost calculator:
http :IIextension .entm.pu rdue.edultreecomputer I
3
Insecticide Options for Protecting Ash Trees from Emerald Ash Borer- 2009 Joint research summary by Ohio
State University, Michigan State University, Purdue University, University of Illinois and University of Wisconsin
Extension.
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Appraised Value
Total appraised value of the tree population for this report is based on the combined cost of
replacing every individual tree. The values associated with shade trees are often quite high,
especially in older populations composed of trees with medium and large crown classes.
Replacement value is directly related to tree size. As a tree increase in size so too does its cost of
replacement.
The total replacement value estimate of all trees managed by the City of Ogdensburg is
appraised at $11,254,776.
The chart below clearly shows a relationship between size and value - larger trees have more
value. When comparing values between size classes, however, the number of trees within a size
class can have as much influence on value for that size class, as does the size of the individual
trees themselves. But numbers of trees become less relevant in regards to value in a size class
once trees reach large sizes; the replacement value of really large trees is very high and it only
takes a few big trees to add up to a lot of value. For example, the replacement value of all trees
between 7 and 24 inches totals $6,559,619. The 24+ inch class has significantly less value by itself
$4,453,676, but there are only 267 trees ($16,680 per tree) of this size in the city, compared to the
1,591 trees ($4,122 per tree) between 7 and 24 inches. This serves to emphasize the importance
of a well-balanced population. The loss of a single large tree can result in a dramatic drop in
value.
There are some species that will continue to increase in size and subsequently increase in value,
if the city continues to plant trees that can achieve a larger diameter. Based on observations
made during the inventory the City appears to be developing a trend of plant small diameter
growing trees. These trees will not increase dramatically in value over time but do add to the
total appraised value of the urban forest. The City can anticipate that the appraised value of its
trees will continue to rise as some trees grow larger, and as trees added to the population
through its current planting schedules.
42+ inches

$395,811

36-42 inches

$721,968

30-36 inches

$1,496,783

24-30 inches

$1,839,114

18-24 inches • • • • • • • • • • • • • • • • $2,774,488
12-18 inches

$2,730,594

6-12 inches

$1,054,537

3-6 inches

•

0-3

•

$190,248
$51,232

Carbon Storage and Sequestration
Climate change is an issue of global concern. Urban trees can help mitigate climate change by
reducing atmospheric COz in two distinct ways; first and foremost trees remove (or sequester)
COz from the atmosphere through the process of photosynthesis and tie up the associated
carbon in the stem, bark, branches, leaves, and roots. Secondly, trees near buildings can reduce
the demand for heating and air conditioning, thus reducing COz emissions associated with
electric power production4. As the size of the trees increase and their health is maintained or
improved, the potential for trees to sequester more COz also increases.
The gross carbon stored in the tree population in the City of Ogdensburg is about 9,495,538
pounds (see also chart below). Net carbon sequestration on a yearly basis is 444,563 pounds.
This value could be substantially increased through future plantings and long-term
stewardship.

Norway maple

2,980,347

Silver maple

2,062,653

Sugar maple

1,330,896

Red maple

746,593

Ash

540,253

Honeylocust
Boxelder

-

225,753

Apple

•

191,676

Linden

•

Spruce

•

Red oak

4

466,471

126,441
78,895

I 53,750

Nowak, David J ., "Be nefits of Community Trees", (Brooklyn Tre es, USDA Forest Service General Technical Report, in
review)

Storm Water Interception
Urban environments are the source of high volumes of runoff water during storm events; these
waters are capable of accumulating, transporting, and depositing vast quantities of sediment
and pollutants into lakes, streams, and wetlands.
The presence of trees can reduce the
magnitude of this problem significantly. Trees are mini-reservoirs, controlling runoff at the
source, thereby reducing runoff volumes and erosion of watercourses, as well as delaying the
onset of peak flows. Trees are capable of directly reducing runoff in several ways:
);;>

Leaves and branch surfaces intercept and temporarily store rainfall.

);;>

Roots increase the rate at which rainfall infiltrates soil and the capacity of soil to store
water, reducing overland flow.

);;>

Tree canopies reduce soil erosion by diminishing the impact of raindrops on barren
surfaces.

);;>

Transpiration through tree leaves reduces soil moisture, increasing the soil's capacity to
store rainfall.

Rainfall is intercepted and stored temporarily on canopy leaf and bark surfaces. Intercepted
water evaporates, drips from leaf surfaces, or flows down stem surfaces to the ground. The
benefit of interception is essentially measured as the amount of rainfall that does not reach the
ground to run off. By substantially reducing runoff, trees can also directly protect water
quality, where runoff is responsible for most pollutant wash off.
Estimates indicate that the trees in the City of Ogdensburg intercept and defer approximately
3,431,549 gallons of water (see also chart below) on a yearly basis. As the tree population
continues to not only increase in number, but also in individual tree size, the volume of runoff
will continue to decrease and more rainfall will be taken up and used by the trees.

Norway maple
Silver maple

· - - - - - - - - - - - - - - - - 935,822
467,530

Sugar maple

394,715

Red maple

328,130

Ash

320,602

Honeylocust
Apple
Spruce
Boxelder
Linden
Red oak

261,591
94,719
76,230

Air Quality Improvement
Urban trees provide air quality benefits in four main ways: absorbing gaseous pollutants (e.g.,
ozone, nitrogen oxides, and sulfur dioxide) through leaf surfaces, intercepting particulate
matter (e.g., dust, ash, pollen, smoke), releasing oxygen through photosynthesis, and
transpiring water and shading surfaces, which lowers local air temperatures, thereby reducing
ozone levelss. While all trees provide some measure of benefit, trees in the larger crown class
are capable of intercepting more pollutants because of their larger leaf surface area.
The tree population in the City of Ogdensburg is absorbing approximately 2,140 pounds of
pollutants annually (see also chart below). Norway maple is one of the more prominent species
in the city and has the highest rate of intercepting and absorbing pollutants. This species has a
large crown and high leaf surface area making them an ideal tree to provide this environmental
benefit. The number of red maple and red oak trees are small by comparison, so their combined
rates of interception and absorption are lower, but they also have large crowns and are good at
improving air quality. If one of the goals is to improve air quality in the city, trees with large
crowns should be considered in future plantings.

Norway maple
Silver maple
Sugar maple
Ash
Red maple
Honeylocust

· - - - - - - - - - - - - - - - - 653.1
246.6
201
197.1
179.3
171.2

Apple
Spruce
Boxelder
Linden
Red oak

5

Nowak, David J., "Benefits of Community Trees", (Brooklyn Trees, USDA Forest Service General Technical Report, in
review)

Energy Savings
Deciduous trees (trees that lose all of their leaves each fall) save energy in summer by shading
houses, buildings, paved areas, and air conditioners. Large and small evergreen trees and
shrubs save energy by slowing cold winds in the winter. Both deciduous and evergreen trees
save energy in summer by directly cooling the air, this happens as water evaporates from the
leaf surfaces.
Crown size and energy savings are directly correlated as can be seen in the chart below. While
apple trees are the second most prevalent tree in the inventory and outnumber the red maple
trees (which are third), they do not save as much energy as the red maples do. Apple trees
have a much smaller crown and do not grow to the height a red maple can; thus they do not
provide very effective shade for buildings. This does not mean they are not effective in
reducing energy usage, they just don't contribute as much as trees with a larger crown.
The tree population in the City of Ogdensburg is saving approximately 183.5 MWh of electricity
and 67965.5 Therms of gas annually, which collectively amounts to $121,000. Based on size and
form and number of trees each species makes a specific measureable contribution to energy
savings. (see also chart below).

Norway maple

$39,023

Silver maple

$11,986

Sugar maple

$11,744

Ash

$11,481

Red maple

$9,931

Honeylocust

$9,847

Apple
Spruce

$4,970
$2,125

Boxelder
Linden
Red oak

$2,130

Additional Observations & Recommendations
~

A total of 6,389 potential tree planting sites were identified and inventoried. There are
approximately 5% more sites with potential for planting trees, but the green space is lost
due to soil loss and/ or compaction from vehicle parking. The City may want to look at
parking options for those areas and discourage parking or driving vehicles on green
spaces so more planting sites are available. These areas will need to be restored before
trees can be planted.

~

Knowing what a City has for an Urban Forest is only the first step in managing the trees.
The City is encouraged to update the data yearly to reflect any maintenance, removals,
and new plantings. By developing management strategies based on up to date data, the
City can improve how work is identified, organized, and completed, and more
accurately develop budgets.

~

The City is predominantly stocked with species found mainly in the maple family.
Monocultures are discouraged by the profession of arboriculture, as it exposes urban
communities to a higher level of risk for loss to host specific insects or diseases. As the
City continues to expand its urban forest it is recommended that the City diversify its
species composition by limiting the number of trees planted from the maple family.

~

A total of 169 ash trees are located in the right-of-ways owned and managed by the City.
Most of these are recommended for treatment to prevent potential loss to the Emerald
Ash Borer; should it find its way into the City. Many of the ash trees are located on
major roadways and provide aesthetic beauty and shade for residential homes.
The City is encouraged to treat the City owned trees, but also develop a cost share
program to assist home owners treat the ash trees on private property. It is
recommended that the City combine the treatment of City owned trees and privately
owned trees at the same time, as there may be greater efficiency and hence the
opportunity to keep costs low.

~

Many City blocks have a lot of capacity for trees as these areas have many available
planting sites that are not being utilized. As the City plans to expand their urban forest,
the section of this report found on the accompanying disk labeled Tree Planting Sites
can be used to identify those areas with few plantings.

Other Recommendations & Suggested Goals
);> Review and update the management plan every 5 years starting at the end of 2017.
);> Provide training for staff in professional development. Perhaps through workshops,

online seminars, or in house training.
);> Develop a yearly budget based on the recommended routine care and inspection of the

tree population from the current inventory; the budget should allow room for any
unexpected additional maintenance requests. While all costs cannot be budgeted
precisely in the first few years of implementing a tree maintenance program, after a
routine is developed and many of the recommended maintenance issues are addressed,
the City should see a more consistent amount of work that will need to be completed on
an annual basis and should be in better position to develop a more accurate budget.
);> Develop a procedure for prioritizing service requests and planned work. Ideally, one

individual should be assigned to receive all service requests, enter them into TreeWorks,
and keep the database up to date.
);> Seek and apply for grants to fund tree planting and management needs as needed.
);> Educate the public on the Urban Forest. Brochures/pamphlets could be developed

and/ or articles could be submitted to a local newspaper on a regular basis. Topics that
could be covered include, but are not limited to:

•
•
•
•
•

The Citys tree species composition
Tree species recently planted or soon to be planted
Invasive insects or diseases
Ecological benefits
Tree care and maintenance

);> Do not allow any species family to exceed ten percent of the total tree population.

•
•
•

As new plantings are planned, review the current population and select species
accordingly.
Annually review and update the list of acceptable tree species for planting .
Encourage private property owners to plant tree species on their properties that
expand to the City's diversity and discourage species that are already over
abundant.

);> Utilize the section on the accompanying disk labeled Tree Planting Sites and updated

inventory information to plant trees throughout the City to achieve a more even
distribution of trees throughout the City.

)» Develop a rotational inspection schedule of all trees managed by the City, and conduct
yearly inspections.

7 Year Schedule
2013
Removals in all areas
All Priority 1 and Immediate Work Orders- April thru June
All Priority 2 and Priority 3 Work Orders- April thru December
2014
All recommended re- Inspections for all zones*
Preventive maintenance in Zone 1
Re-inspect Zone 1 *
2015
All recommended re- Inspections for all zones*
Preventive maintenance in Zone 2a
Re-inspect Zone 2a*
2016
All recommended re- Inspections for all zones*
Preventive maintenance in Zone 2b
Re-inspect Zone 2b*
2017
All recommended re- Inspections for all zones*
Preventive maintenance in Zone 3
Re-inspect Zone 3*
2018
All recommended re- Inspections for all zones*
Preventive maintenance in Zone 4a
Re-inspect Zone 4a*
2019
All recommended re- Inspections for all zones*
Preventive maintenance in Zone 4b
Re-inspect Zone 4b*
2020
Full inventory of Entire City

*RE-INSPECTION SHOULD BE DONE BY A CERTIFIED ARBORIST

City of Ogdensburg recommended Maintenance Summary
Removals

64

Zone
Zone
Zone
Zone
Zone

11mmediate
1 Priority 1
1 Priority 2
1 Priority 3
1 Planting Sites

1
234
250
281
1254

Zone
Zone
Zone
Zone
Zone

2a
2a
2a
2a
2a

Immediate
Priority 1
Priority 2
Priority 3
Planting Sites

0
71
56
127
956

Zone
Zone
Zone
Zone
Zone

2b
2b
2b
2b
2b

Immediate
0
Priority 1
28
Priority 2
25
Priority 3
73
Planting Sites 749

Zone
Zone
Zone
Zone
Zone

3 Immediate
3 Priority 1
3 Priority 2
3 Priority 3
3 Planting Sites

3
108
134
288
1844

Zone 4a
Zone 4a
Zone 4a
Zone 4a
Zone 4a

Immediate
Priority 1
Priority 2
Priority 3
Planting Sites

Zone 4b
Zone 4b
Zone 4b
Zone 4b
Zone 4b

Immediate
0
Priority 1
17
Priority 2
0
Priority 3
2
Planting Sites 94

4
71
53
124
1666

BP-39-W

Flowering crabapples add color and
beauty to many home landscapes in
Indiana. However, each year numerous
flowering crabapples become diseased.
resulting in yellow leaves and defoliation
by early summer. The cause of this
problem is a fungus disease known as
apple scab. The same disease is also a
common problem on eating apples, refer
to BP-I (Apple Scab in the Home Fruit
Planting). With the use of resistant
cultivars. or with a combination of
cultural and chemical controls. apple scab
can be minimized, providing a tree that
continues to add beauty to the home
landscape through summer and fall.

Symptoms
Brown to olive-green. roughly
circular. fuzzy spots often originate along
the veins of the leaves. In time. spots
become black and velvety and develop

fringed margins. Finally. leaves
yellow and drop. Very susceptible
cultivars may shmv a vcr)' rapid
blackening and curling of leaf
tissue. In a ''bad" scab year it is
not unusual for trees to suffer near
complete defoliation by the end of
June. Small, round , dark areas that
become corky frequently appear
on fmits.

Cause
Apple scab is caused by the
fungus Venturia inaequa/is. The
fungus lives through the winter
within infected leaves. In early
spring. spores of the fungus are
shot into the air when leaves
become wet: spores are then
carried by wind to the newly
developing apple leaves and cause
leaf and/or fruit infection. Once
infection has occurred, a different
kind of spore is produced; these
·'summer" spores are capable of
causing further infections throughout summer and early fall. This
cycle repeats itself annually.

Remedies for Apple
Scab
Resistauce:
Resistance is the best, and
most fool-proof, rneans of managing scab of flowering crabapples.
Many desirable cultivars of
resistant Ilowering crabapples are
available: sec Table I for a listing
of cultivars and their scab susceptibility. Cult ivars are grouped into
classes to help nurserymen nnd
homeowners choose those
crabapples that are less prone to
apple scab. Cultivars in Class Ill
are not recommended for future

planting because of their extreme
susceptibility to apple scab.
Cultivars in both Classes I and II
have sufficient resistance to be
recommended for future planting.
Resistance to Japanese beetle
should also be considered when
selecting crabapple cultivars; refer
to ID-217 (Crabapples Resistant
to Apple Scab and Japanese
Beetle in Indiana).

Cultural Practices:
Since fallen leaves harbor the
scab fungus, rake and destroy
them before they become brittle
and break into tiny fragments that
are difficult. if not impossible. to
rake. Pmne crabapples in late
winter to maintain an .. open'' tree.
A well-pmned tree allows better
air circulation, faster drying
conditions. and provides for better
penetration of spray materials.

Chemical Practices:
Crabapples that are susceptible to apple scab need to be
sprayed each year on a regular
schedule to prevent infection. The
most critical time to apply fungicides is spring (April and May).
Generally a mininum of 3 to 4
sprays are required for adequate
control of apple scab.

"The secret to
good scab
control is the
timely
application of
fungicides
during April and

A1ay."

Table 1.

Classe~·

ofcrabapple cultivan· based on their resistance to tlpple scab.

Class I

Class II

Class III

(High Resistance)

(Moderate Resistance)

(High Susceptibility)

AnnE.
Basakatong
Bob White
Jack
Japanese Flowering
Louisa
Onniston Roy
Praitie Maid
Praitifire
Redbud
Red Jewel
Sargent
Silver Moon*
Sinai Fire
SugarTyme
Tea
White Angel

Canary
Candymint Sargent
Centution
David
Donald Wyman
Doubloons
Harvest Gold
Jewel betTy
Liset
Madonna*
Mary Potter
Mol ten L·wa
Selkirk
Sentinel
Silver Dtifl

Adams
Brandywine
Candied Apple
Indian Magic
Indian Summer
Profusion
Robinson
Snowdrift
Velvet Pillar
White Candle
White Cascade

• Not

J'ecOJI/1/IL' JU!a/

for p/t11uiug ban we ofs/lsCI'ptibility to fin• blight.

Halt, Cleary's 3336, Domain, Fungo,
Crabapples should be sprayed on
etc.: myclobutanil, sold as
a regular schedule slat1ing just as
Immunox; propiconazole. sold as
flower buds begin to show pinkBanner MAXX ; and fenarimol, sold
BEFORE BLOOM ! Continue
as Rubigan. Not all of these chemispraying on a 7-to- I 0 day schedule (7
cals will be readily available to
days dming wet weather, I 0 days if
homeowners; some are primarily for
city) until dty \Veather prevails.
NOTE: Fungicides act a.s a
use by commercial nmset)' growers
and landscape professionals. Fungiprotectil'e coat of "twint" on the leaf
.surface; where po.s.sible. apply fungicides ju.st before a
Figur(' 3- Early lmfsymptoms. 0/iw
prolonged wet
grcel/., cin:ulm; fuzzy spots appmr in
mrly spn'ug.
period occur.s. not
aft a
Fungicides
ctl'ective in controlling apple scab
include: captan,
sold as Caplan and
as primary fungicide in many
general-purpose
garden pesticides;
chlot·othalonil, sold
as Daconil 2787,
Fung-o nil., etc.;

thiophanatemethyl, sold as

Figure 2- App/(' setlb fi"uit symptolw.

cides vary in their formulation and
percent active ingredient. Follow all
label directions regarding amounts of
pesticide to usc, methods of application,
and safety wamings. Fungicides arc not
harmful to honeybees and may be
applied during bloom.
There are also a number of specially
formulated, general pmpose garden
pesticides that contain the above listed
fungicides and one or more insecticides,
such as Captan Garden Spray. Fruit
Guard. Liquid Fruit Tree Spray, etc .
Check the label of such products to
be sure they contain one of the
recommended fungicides; also, if
you use a general pmpose pesticide
containing an insecticide, DO NOT
spray during bloom; insecticides are
toxic to honeybees.
References to products in this
publication are not intended to be an
endorsement to the exclusion of
others which may be similar. Persons using such products assume
responsibility for their usc in accordance with current label directions
of the manufactmcr.

The first and most important step
before managing a tree disease is to
a<,-curateiy diagnose the probfern.
With an inaccurate diagnosis, tnore
harm than good could be done, not
to mention the \Vasting of both time
and money.
This publication is just one of
several available online from
Purdue Extension that addresses
diseases found on landscape trees in
Indiana. if yourtree does not have
symptoms similar to those desctibed in this publication, please
check the others.
Also, for more detailed photographs of disease syrnptoms,
consider purchasing Common
Diseases of indiana <BP-63). It
presents infmmation about the six
most common tree dise.:1ses seen in
Indiana. It is available frorn the
Purdue Extension Media Distribution Center. The publication is $5
and can be ordered by calling l888-E:Xi-INFO.

If you are still in doubt as to the
cause of the problem consult a
professional such as the Extension
Educators at your local Purdue
University Cooperative Extension
Service office or Purdue University's
Piant Pest and Diagnostic Laboratory
(P&PDL).

Send the sample and submission form by first-class or overnight mail early in the
to:
Plant & Pest Diagnostic Laboratory
Purdue University
1155 LSPS
West Lafayette, IN 47907-1155

To submit a plant sample to the
P&PDL for diagnosis, obtain a sample
submission form from your local
Purdue Extension office., from the
P&PDL offi<:e (l-888-EXT-INFO), or
from the P&PDL Web page
www.ppdl.purdue.edu/. Detailed
instlUctions for submiuing most types
of samples arc included on the back of
the forms.
Submit a sample that is represenlative of the problem and sho\vs the
varying degrees of symptoms. Send
several branches
Ja~ge ones)
showing the symptoms and a detailed
description of the. problem and other
useful information about
the
the tree or shmb, and
date
of planting. Photographs are very
helpful.

REVISF.JJ3/02
It is Uhl policy of the Purdue University Cooperative Extension Service, Pavki C. Petritz, Director, that all pt>rsons shall have equal opportunity and
occes.<; to the programs and facilities without regard to race. color, sex. religion. national origin, age, marital status, parental status, sexual orientation,
or disability. Purdw University is an Aftim1atiw Action employer.
111is nu!lerialmay be available in altematiYe formats.

1-888-EXT-INFO

HARDY TREES FOR THE URBAN NORTHEAST:
RECOMMENDED AND OTHERWISE
Peter Del Tredici
21 October 2008
ST = STREET TREE
These are trees that because of their tolerance of drought road salt and
compacted soil, as well as their "moderate" size and upright growth habit can
be planted between the street and the sidewalk.
PK =: PARK OR A VENUE TREE
These are trees that are either too large for 1ypical street planting or too low
branched. These trees are best planted in parks or along broad avenues with
continuous planting strips where moisture and root development will not be
restricted.

FY =:FRONT YARD TREE
These are trees that are generally small in stature and too low branched to be
planted along busy streets. They should be planted in tront yards, on the private
property side of the sidewalk.

1.1) RECOMMENDED TREES FOR URBAN AREAS

2. 1) COMMON SPECIES
3.1) lARGE TREES
Abies concolor
Acer x freemanii
Acer rubrum
Acer saccharum
Aesculus hippocastanum
Betula nigra
Cedrus libani
Cercidiphyllum japonicum
Chamaecyparis pisifera
Cladrastis kentukea
Fagus sylvatica
Ginkgo biloba
Gleditisia triocanthos
Gymnocladus dioicus
Liquidambor siyrociflua
Liriodendron tulipifera
Magnolia acuminate
Metasequoia glyptostroboides
Picea pungens
Pinus strobus
Platanus x acerifolia
Pseudotsuga menzesii

White Fir
Freeman Maple
Red Maple
Sugar Maple
Horse Chestnut
River Birch
Cedar of Lebanon
Katsura
Sawara Cypress
Yellow Wood
European Beech
Ginkgo
Honey Locust
Kentucky Coffee Tree
Sweet Gum
Tulip Poplar
Cucumber Magnolia
Dawn Redwood
Colorado Blue Spruce
White Pine
London Plane Tree
Douglas Fir

PK
ST/PK
ST/PK
PK
PK
PK
PK
PK
PK
PK
PK
ST
ST
ST
ST
PK
PK
PK
PK
PK
ST/PK
PK

Quercus coccinea
Quercus palustris
Quercus phellos
Quercus rubra
Sailx alba 'Tristis'
Sophora (Styphnolobium) japonica
Taxodium distichum
Tilia cordata
Ulmus x (misc. hybrids)

Scarlet Oak
Pin Oak
Willow Oak
Red Oak
Weeping Willow
Pagoda Tree
Bald Cypress
Little Leaf Linden
Hybrid Elms

ST/PK
ST
ST
PK
PK
ST/PK
ST/PK
ST
ST/PK

3.2) ME DIUM TREES
Aesculus x cornea
Amelanchier arborea
Carpinus betulus
Carpinus caroliniana
Cedrus atlantica glauco
Chamaecyparis obtuse cvs.
Chamaecyparis p isifera cvs.
Juniperus chinensis
Koelreuteria paniculata
Magnolia x loebneri
Magnolia x soulangeana
Magnolia x (misc. hybrids)
Malus floribunda
Prunus sargentii
Prunus serrulata
Prunus subhirtella 'Pendula'
Pyrus calleryana cultivars
Quercus acutissima
Sorbus alnifolia
Stewartia pseudocamellia
Thuja occidentalis
Ulmus parvifolia
Zelkova serrata

Ruby-red Horse Chestnut
ST
Shad blow
FY/PK
European Hornbeam
ST
American Hornbeam
FY/PK
Blue Atlas Cedar
FY/PK
Hinoki Cypress
FY/PK
FY/PK
Saw ora Cypress
Chinese Juniper
FY/PK
Golden Rain Tree
ST
Loebner Magnolia
FY/PK
Saucer Magnolia
FY/PK
Magnolias
FY/PK
Japanese Flowering Crabapple PK
Sargent Cherry
ST
Japanese Flowering Cherry
ST
Weeping Cherry
FY/PK
ST
Callery Pear
Sawtooth Oak
ST/PK
Korean Mountain Ash
FY/PK
Korean Stewartia
FY/PK
Arborvitae
FY/PK
Lacebark Elm
ST
Zelkova
ST

3.3) SMALL TREES
Acer palmatum
Cornus kousa
Cornus mas & C. officinalis
Crataegus x lavallei
Maackia amurensis
Magnolia stellata
Malus sargentii
Malus x (disease resistant cultivars)
Syringa reticulata
2

Japanese Maple
Korean Dogwood
Cornelean Cherries
Lavalle Hawthorn
Amur Maackia
Star Magnolia
Sargent Crab Apple
Flowering Crab Apple
Japanese Tree Lilac

FY/PK
FY/PK
FY/PK
FY/PK
ST
FY/PK
FY/PK
FY/PK
FY/PK

Taxus cuspidata

Japanese Yew

FY/PK

2.2) UNCOMMON SPECIES THAT DESERVE WIDER PlANTING
Abies koreana
Acer grisium
Acer pseudosieboldianum
Acer triflorum
Aesculus octandra
Calocedrus decurrens
Chamaecyparis nootkatensis
Chionanthus retusus
Cotinus coggygria
Crataegus x lavallei
Eucommia ulmoides
Magnolia virginiana var. australis
Nyssa sylvatica
Oxydendrum arboreum
Ostrya virginiana
Picea orientalis
Pinus densiflora
Pinus flexilis
Pinus koriensis
Pinus paNiflora
Pterocarya fraxinifolia
Pyrus pyrifolia
Quercus acutissima
Quercus bicolor
Quercus macrocarpa
Quercus variabilis
Stewartia sinensis
Styrax Japonica
Syringa pekinensis
Thuja plicata
Tilia tomentosa (= petiolaris)
Tsuga chinensis

Korean Fir
Paperbark Maple
Korean Maple
Twistedbark Maple
Yellow Buckeye
Incense Cedar
Nootka Cypress
Chinese Fringe Tree
Common Smoketree
Lava!Ps Hawthorne
Chinese Rubber Tree
Evergreen Sweetbay
Tupelo
Sourwood
Ironwood
Oriental Spruce
Japanese Red Pine
Limber Pine
Korean Pine
Japanese White Pine
Caucasian Wingnut
Sand Pear
Sawtooth Oak
Swamp White Oak
Bur Oak
Chinese Cork Oak
Chinese Stewartia
Japanese Snowbell
Chinese Tree Lilac
Pacific Arborvitae
Pendant Silver Linden
Chinese Hemlock

FY/PK
FY/PK
FY/PK
FY/PK
PK/ST
PK
FY/PK
FY/PK
FY/PK
FY/PK
FY/PK
FY/PK
PK
FY/PK
PK
PK
PK
FY
PK
FY
PK
ST
ST
PK
PK
ST
FY/PK
FY/PK
FY/PK
PK
PK
FY/PK

1.2) TREES NOT RECOMMENDED FOR URBAN PlANTING
2.1) "OLD FASHIONED", INVASIVE OR OTHERWISE UNDESIRABLE URBAN SPECIES THAT
ARE NO lONGER RECOMMENDED, EXCEPT IN SPECIAl SITUATIONS

Box Elder
Norway Maple
Sycamore Maple
Silver Maple
Tree of Heaven

Acernegundo
Acer platanoides
Acer pseudoplatanus
Acer saccharinum
Ailanthus altissima
3

PK
ST
ST
PK
ST

Alnus glutinosa
Catalpa speciosa
Celtis occidentalis
Fagus grandifolia
Fraxinus pennsylvanica
Juglans nigra
Juniperus virginiana
Larix decidua
Maclura pomifera
Morus alba
Paulownia tomentosa
Phellodendron amurense
Picea abies
Prunus serotina
Pyrus communis
Quercus robur
Robinia pseudoacacia
Salix frag ilis
Tilia americana
Tilia x europaea (= T. vulgaris)
Ulmus procera
Ulmus pumila

European Alder
Hardy Catalpa
Hackberry
American Beech
Green Ash
Black Walnut
Red Cedar
European Larch
Osage Orange
Mulberry
Princess Tree
Amur Cork Tree
Norway Spruce
Black Cherry
Common Pear
English Oak
Black Locust
Crack Willow
American Linden
European Linden
English Elm
Siberian Elm

2.2) SPECIES WITH SERIOUS INSECT OR DISEASE PROBLEMS
Betula paperifera
Betula pendula
Cornus florida
Fraxinus americana
Pinus nigra
Pinus sylvestris
Pinus thunbergiana
Platanus occidentalis
Populus nigra 'ltalica'
Populus species
Prunus serrulata (some cvs.)
Sorbus acuparia
Tsuga canadensis
Ulmus americana

White Birch
European Birch
Flowering Dogwood
American Ash
Austrian Pine
Scots Pine
Japanese Black Pine
American Sycamore
Lombardy Poplar
Poplars
Japanese Flowering Cherry
European Mountain Ash
Canadian Hemlock
American Elm

4

PK
PK
ST
PK
ST
PK
PK
PK
PK
PK
PK
PK
PK
PK
FY
ST/PK
ST
PK
PK
PK/ST
ST
ST

1--

!species

lcultivars

Acer bnrbatum •

!Limited availability of cultivars

Southern Sugar Maple

Acer buargeranunt

Limited availability of cultivars

Trident Maple

i

jMature
jHardiness Zones jHt.fWdt (ft)

IFonn

l7to9

Joval

165/45

I

I

15to8

135/30

!stress Tolerance1

Icomments/ Limitations

!More heat to!. thanA. snccilarum !Avoid compacted or dry sites. Intolerant o£ salt.

I
DS

!
I

!Can be weal< wooded.
I

Accr campestre..
Hedge Maple

j'Queen Elizabeth'

j6 to7

j40/40

j

i

I

Acer leucoderme·

\Limited availability of cultivars

01alkbark Maple

j5to9

130/25

I

I

I

!'Autumn Flame'
'Bowhail'
'Karpick'
'Northwood'
'October Glory'
'RedSkin'
J'Red Sunset'

j4to6
4 to8
14to8
3 to 6
5to8
13to7
j4to7

155/45
50/30
,50/25
140/35
160/50
140/35
60/50

broadly ovate 'CS,PD,PO
conical
narrowly ovate I
broadly ovate I
broadly ovate
broadly ovate
broadly ovate I

I

'Armstrong'
/'Autumn Blaze'
'Celebration'
'Scarlet Sentinel'

j4to8
4to7
j4to7
l4to7

160/25

columnar

IPD,PO

lA cross between A. rubrum and A. soccilorinum. Intolerant of high pH.

!

I

14to7

170/55
I

ICS, SA, pH adaptable

susceptible to leaf blotch and scorch.
1

jcs

)Less susceptible to leaf blotch and scorch than A. hippocastonum.

Acer rubrum'
Red Maple

I

I

I
A car x freemmzit
Freeman Maple

I
Aesculus hippocastallum

I"Bawnannii

1

Horsechestnut

CS, DS, PO, pH adaptable
DS
I

t/50

65/40
70/35

I

ovate
ovate

narrow ovate

Iovate

Aesculus x camea

I'Briotii'

150/45

broadly ovate

Red Horsechestnut

15 to7

I

species
'Pyranudal!s'

J3to7
3to7

160/40
50/25

pyramidal
colunmar

\'Heritage'
I DuraHeat

j4to9
,4to9

150/35
45/30

jovate

jCarpinus betulus•
{European Hornbeam

!species
I'Fastigiata,

!4to7
j5to8

160/40
,40/30

Celtis lai!Vignta'

I'All Seasons'

rto9

Alnus glutinosa'
European Alder

Betula nigra
River Birch

Sugar Hackberry

I

~Can have excellent fall color.

i
!Own-rooted plants preferred as graft compatibility can be a problem.
jsusceptible to Verlicillium wilt. Intolerant of high pH. Shallow rooted.

I
I

I
I

I

I

!

jDS,PD,PO

1Tent caterpillar can be a problem.

!

I

\PD

Resistant to bronze birch borer. Drought sensitive.

ovate

I

oval rounded
oval vase

I

I

!Extremely adaptable. May be injured by late frosts.

[DS, PD, PO, pH adaptable

JBagworms can be a problem.

J

j50/40

!rounded

jos, CS, PD, PO, SA

)Intolerant of high pH.

I

I

I

I

15 to 8

125/25

/rounded

jtolerates partial shade
I

I

/Resistant to Discula anthracnose.

Comus kousa

/'Milky Way Select'

Kousa Dogwood

I

Comusspp.

!Celestial
Stellar Pink

'5to8
5 toS

125/25
!25/25

upright
upright

lfiore disease resistant than C.
orida

)Resistant to Discula anthracnose and powdery mildew.

15to8
5 to 8

!15/15
115/15

'open
open

jDs, pH adaptable

!Susceptible to Verticillium.

Smoketree

!'Daydream'
'Royal Purple'

Cary/us columa'

lcultivars are not available

J5to7

160/35

'conical

I

I

J4to7

130/30

!rounded vase

x Cupressocyparis leojlandii I'Haggerston Grey'
Leyland Cypress
'Leighton Green'
1'Naylor's Blue'
!'Silver Dust'

j7to 10
7to10
7 to 10
17to9

r0/15
70/10
60/20
j60/10

columnar
columnar
columnar
columnar

jEriobolnJa jnponica'

!·Golden Nugget'

125/25

1Loquat

18 to 10

Jrounded

I

Dogwood Hybrids

Cotinus coggtjgria

Turkish Filbert

Crataegus viridis
Green Hawthorn

I'Winter King'

J

jDs, pH adaptable

I

!Tolerant of poor sites.

I
IDS, PD, pH adaptable

JOccasional thorns.

jPD, SA, pH adaptable
1

IFast
grower, very adaptable, however, short to lived on poorer sites.
Bagworm and stem canker are problems.

I

I

IDS, high pH

IEvergteen. Susceptible to fire blight.

J

I

I

----~-------------

jEucommin ulmoides·
!Hardy Rubber Tree

Ibroadly conical jcs, DS, SA, PD, pH adaptable

!'Lakeview'
'Prmceton Sentry'

14to8
4to8

155/35
65/30

jconical
jcolumnar

species
'Imperial'
!"Moraine'
I'Shademaster'
,'Skyline'

i4to7
5to7
j4to7
5to7
14to7
1

180/70
40/45
r0/60
70/60
75/65

broadly ovate
jcs, DS, SA, high pH
broadly globose
broadly ovate
ovate vase
broadly ovate J

14to9

175/65

I

IGymnocladus d101Cus

I

!Limited availability of cultivars

Kentucky Coffeetree
1/exspp.
Hollies

ovate
broadly ovate
ovate
conical

I

l

!

,CS, DS, PD, PO, SA, pH
adaptable

Jovate

IDS,SA,highpH

!Pods may be undesirable. Adaptable.

IDS,PO, PD

1No major problems.

i

pyramidal
pyramidal
broad
pyramidal

II

I

2to9
2to9
2to9

120/8
15/5
140/20

pyramidal
columnar
pendulous

IDS,PO,highpH

Adaptable. Avoid planting near apples and crabapples.

15to9

140/40

broadly globose IDS, PO, SA, high pH

166to9
to9
6 to 9

'Emerald Sentinel'
'Princeton Sentry'
'Pendula'

l{uniperus virginiana
Eastern Redcedar
I

!'September'

Golderuaintree

~gerstromia spp.'

7to9
7to9
7 to 9
7to 9
7to9
7to9

r0/20
12/12
,20/20

species
' Burgundy'
'Festival'
'Rotundiloba'

5to9
5 to9
5 to 9
6 to 9

175/50
75/50
60/40
75/50

pyramid. round IPD
pyramid. round
pyramid. round
j
narrow
pyramid
1

Maackia amurcnsis·
Amur Maackia

lcultivars are not available

13 to7

130/35

!rounded

jpH adaptable

i

i

Malusspp:

l'Adams'
!"Centurion'
1"Prairifire'
!'Robinson'
'Sentinel'
'Sugar Tyme'

4to8
4to8
4to8
4 to8
14to8
4to8

!20/15
120/20
25/25
120/12
i18/15

rNa tiona!'

l5to8

185/40

I""'=,.~

Liquidantbar sh;raciflua•
Sweetgum

120/20
120/20
20/20

upright/spread.,PD
upright/spread.
upright/spread.
upright/ spread.,
globe
upright/spread.

I

Metasequoia
glyptostroboides'

I
i

l

j25/15
125/15
,25/20

'Dallas Red'
'Lipan'
'Natchez'
'Sioux'
'Tonto'
'Yuma'

Flowering Crabapple

!some insect problems: plant bugs, mites, webworm, etc. Overused in
some areas.

I
I
I

Yellow flowers in summer and good fall color. Can be weedy.

I

I

'

jPiant only male clones. Very adaptable. Excellent fall color.
I

I

I
ji. 'East Palatka'
!'Foster's #2'
i'Nellie R Stevens'

Select male cultivars for seedlessness. Anthracnose and ash borers
can be problems.

I

i

~~oelreuteria paniculata•

IIntolerant of poor drainage.

I

155/45
55/45
160/50
160/55
60/45

'Newpor~

I
I

Gleditsia triacantlros var.
incrmis*
Thornless Honeylocust

jDs,highpH

I

lroWlded

ro7
3to7
3to7
•4 to 8
!6to8

'Marshall Seedless'

Green Ash

Ginkgo biloba'

160/60

!

'Patmore'
'Summit'
' Urbanite'

l;mxinus pelli!SlJlvanicn'

Ginkgo

14t~7

jLimJted availability of cultivars
i

Jzo/20

170/45
145/40

I

170/30

!pyramidal

i

Nyssa sylva lien'

jtimited availability of cultivars

Black Gum

I

IPilellodendron amurensis
,Amur Corktree

I

JPinus taeda
!Loblolly Pine

I

!'Macho'
species

1

15 to9
J4to7

I
j7to9
I

I

Ira
I

I

I

, Dawn Redwood

roWlded
lCS,DS,PD,SA
upright
upright round
rounded
I
narrow upright j
;
upright oval

!

conical ovate

ovate

---------

IPD,DS

!

jMany cultivars have desirable, exfoliating bark and good fall color.

IAphids and mildew can be problems.

I
!
i
!Intolerant of high pH. Fruit can be a problem. Drought sensitive.
i'Rotundiloba' is fruitless.

I
I

White swruner flowers. Adaptable.

I

Avoid grafted plants on seedling understock- EMLA 111 rootstock is
recommended. See H1L no. 613 for more information on crab apples.

JDeciduous conifer. Intolerant of high pH.

I
!Excellent fail color.

JPD, pH adaptable

juse male selections, e.g. 'Macho; if fruit is not wanted.

I

!

PD

'Susceptible to pine beetle.

I

i

I

J'Nana'

I

j

IPistacia cllinensis·

!'Keith Davey'

IChinese Pis tache

17to9

115/8

Jovate
rmmded

17to 9

135/35

!ovate/rounded

!'Bloodgood'
'Colombia'
1'Liberty'

16 to8
6 to8
J6to8

jso/65
!80/50
80/50

'broadly ovate
broadly ovate

Pm1ms caroliniana
Carolina Cherrylaurel

)Limited availability of cultivars

18 to 10

!20/1s
I

Ipyramidal

140/18
27/10
J30/20

Prunus sargentii"

IPrunus virgin.iana•

I

l

!4to7
/4to7

''Schubert'

12to7

!'Bradford' 'Chanticleer'

Is to8

jAvoid sites with poor drainage.

i

!narrow
columnar

IDS, SA

!Avoid sites with poor drainage. Very susceptible to Japanese beetles.

jovate

IDS, SA

140/30
J40/30

broadly ovate
upright

I

16 to9

!45/45

Ioval rmmded

IPD,CS,DS

i

j

jso/7o

\rounded

IDS,PD,SA

'

I

Quercus acutissima

jcultivars are not available

I

Quercus bicolor
Swamp White Oak

!cultivars are not available
I
I

13 to8

IQuercus imbricaria
IShingle Oak

jcultivars are not available

I

14 to7

jcultivars are not available

Overcup Oal<

15to9

160/60
145/45

I
I

broad rounded los

i

broad rounded lPD

Quercus macrocarpa·
Bw·Oak

jcultivars are not available

Quercus plzellos'

jcultivars are not available

16 to9

190/75

jovate

Quercus robur·
EnglishOal<

!'Fastigiata'

15 to 8

160/15

Jcolurnnar

'Quercus rubra'

Jcultivars are not available

Quercus virgizzimza'

broad rotmded

Jns, PD, PO, pi-I adaptable

!Avoid sites with poor drainage. Can be weedy.

i
Trees should be trained to a central leader with branches well to
spaced.

!Requires acid soils, heavy acorn production, holds brown leaves in
)winter.
fRequires acid soils.

I

\No major problems.
I

!No major problems.
I

!Slow to recover from transplanting.

I
ICS,PD,SA

!Cankerworms. Fast grower.
i

jos, PO, SA pH adaptable

jPowdery mildew can be a problem.

I
15to8

I

\broadly ovate
I

180/65

rounded/ open IPO

180/65

ICS,PO,SA

-/.No major problems.

i
I

Jcultivars are not available

Shumard Oak

I

180/80

I

Northern Red Oak

Quercus slmmardii

12to8

I

Willow Oak

jcs, DS, PD, PO, SA

l5to8

Sawtooth Oak

Quercus Iyrnta'

jos, pi-I adaptable

!

I

Callery Pear

Cultivars are more resistant to anthracnose. Cankerstain and
bacterial leaf scorch may occur.

broadly ovate

I

J'Colurnnaris'
['I-Iillier Spire'

Chokecherry

Pyrus cal/en;mza'

JGreat fall color and adaptable.

I

I

Platanus x acerifolia·
London Plane tree

Sargent Cherry

I

!

j5to9

jcultivars are not available

LlveOak

18 to 10

l8o;1oo

I

JNo major problems.

I

I

!wide spreading

lcs, PD, SA
Jcs, DS, PO, SA

jNo major problems.
I
I

rpecies
'Princeton Upright'
'Regent'

16 to8
16 to8
j6 to8

170/70
50/35
50/40

rroadly ovate
ovate
broadly ovate

I

I'Ivory Silk'Snow'

I

I

130/20
25/25

ovate

lpi-I adaptable

!Susceptible to late frosts.

~summer

13 to 6
3 to 6

Baldcypress

species
'Monarch of ill.'
'Shawnee Brave'

rto9
5to9

Tilia cordata'

species

Littleleaf Linden

~Glenleven'

ISop/zam japonica'
Japanese Pagodatree

Syringa reticulata'
Japanese Tree Lilac

jTaxodiunz disticlzum'

I
I

'Greenspire'

ITilia tomenlosa

'species

Jsnver Linden

~Green Mountam'

Is to9
j3to7
13to7
3to7

globose

jFlowers in late summer. Canker.

I

I

I

conical
ICS, PD, PO
wide spreading
(arrow
1
pyramid
1

A deciduous conifer. Bagworms and mites. Fast grower.

ovate

1Japanese beetle and aphids can be a problem.

,S, pi-I adaptable

conical
conical

jCS, DS, pi-I adaptable

15to8
5to8
--

I

-----------~--~~---

l
Aphids.

;Sterling'
!

I

l

IS to 8

145/30

[

I

I

i

I

jUlmus paroifolia"

~~pecies

Lacebark Elm

Athena

4 to 9

Allee

j7 to 9

!'Pioneer'
'Urban'
\'Green Vase'

IS to 7
S to 7
Is to 7
IS to 8

I60/4S
160/60 60/4S

'Village Green'

S to 8

!60/60

I

----------Ulmus spp:
!;Homestead'
Hybrid Elms

!
Zelkova serrata•
japanese Zelkova

15 to 9

j7S/7S
140/60
7S/7S

170/SS

.

.------rlcs-,-D-S:-,-P-D-,-p-H_a_d_a_p_ta""'b-le- - -c!E:-xf
...,.-oli
:-,a- tin
:-.-g""'b_ar
_k
: -an
- d.,...,.fa_s_t _gr_o_w_th
:. T:-r-am
:. _t_o_a_c_e_n _tr-al:-1-ea- d:-e-r_an_d_ s_el_ec-t-l
1

1

!branches with wide crotch angles.

I
~:--:c::-~~~~~--- ·c-~~~------------------------1
CS, DS, PO,PD,SA, pH
!Elm leaf beetle.
adaptable
i

!

. - - - - --

'jcs
_ ,_D_S_,_P_O_,_p_H_a_d_a_p_ta_b_le_ _ _ riN
_ ar_r-ow_cr
_o_ t_ch_an
_ g_l_es- can_r_e-sul-tm-._s_p_li-ttin-.-g-.---------!
1

jRecommended for possible use as a street tree.
lrjTolerant of: CS =compacted soils, DS =dry soils, PO= pollution (primarily sulfur dioxide and ozone), PD =poor drainage, SA

! =salt.

Trees for wet sites== Deciduous trees
Common name

Latin name

· Box elder

Acer negundo

·Red maple

Acer rubrum

Silver maple

Acer saccharinum

Common alder

Alnus glutinosa

Downy serviceberry

Amelanchier arborea

Shadblow serviceberry

Ame!anchier canadensis

River birch

Betula nigra

American hornbeam

Carpinus caro!iniana

Pecan

Carya i!linoensis

Northern catalpa

Catalpa speciosa

Common hackberry

Celtis occidentalis

Fringetree

Chionanthus virginicus

Persimmon

Diospyros virginiana

Green ash

Fraxinus pennsy/vanjca

: Thornless honeylocust

Gleditsia triacanthos var. inermis

· Deciduous hollies

Ilex decidua, I. verticillata

Sweetgum

Liquidambar styracif/ua

Tulip tree

Liriodendron tulipifera

Sweetbay magnolia

Magnolia virginiana

Dawn redwood

Metasequoia glyptostroboides

· Water tupelo

Nyssa aquatica

Paulownia

Paulownia tomentosa

London planetree

Platanus x acerifolia

Amer. sycamore

Platanus occidentalis

Eastern cottonwood

Populus deltoides

Swamp chestnut oak

Quercus bicolor

Cherrybark oak

Quercus falcata

Water oak

Quercus nigra

Pin oak

Quercus palustris

'

·Willow oak

Quercus phe!/os

i White weeping willow

Salix alba

Weeping willow

Salix babylonica

Bald cypress

Taxodium distichum

American elm

Ulmus americana

Trees for wet sites== Evergreen trees
Latin name

Common name

Chamaecyparis

Chamaecyparis spp.

Japanese cryptomeria

Cryptomeria japonica

American holly

Ilex opaca

Southern magnolia

Magnolia grandiflora

Austrian pine

Pinus nigra

Loblolly pine

Pinus taeda

Arborvitae

Thuja spp.

Trees for dry

site s~-

Deciduous trees
La,tin Name

Common name

Amur maple

Acer gin nata

Box elder

Acer negundo

Si lver map le

Acer saccharinum

Tatarian maple

Acer tataricum

Ohio buckeye

Aescu!us glabra

Pawpaw

Asimina tri/oba

Chinese chestnut

Castanea mollissima

Northern catalpa

Catalpa speciosa

Common hackberry

Celtis occidenta!is

Red bud

Cercis canadensis

Ye llowwood

C/adrastis kentukea

Fi lbert

Cary/us spp.

Smoke tree

Cotinus coggygria

Hawthorn

Crataegus spp.

· Russian olive

Efaeagnus angustifo/ia

: European beech

Fagus sy!vatica

Green ash

Fraxinus pennsy!vanica

Ginkgo

Ginkgo bi!oba

Thornless honeylocust

Gleditsia triacanthos var. inermis

Black walnut

Jug/ans nigra

Goldenraintree

Koelreuteria paniculata

Flowering crabapple

Malus spp.

Chinese pistache

Pistacia chinensis

London planetree

Platanus x acerifolia

Amer. sycamore

Platanus occidentafis

Hardy orange

Poncirus trifo!iata

Purpleleaf plum

Prunus cerasifera

Callery pear

Pyrus ca/feryana

Black locust

Robinia pseudoacacia

Red oak

Quercus rubra

Japanese pagoda tree

Sophora japonica

Lacebark elm

Ulmus parvifolia

Japanese zelkova

Zelkova serrata

Trees for dry sites-- Evergreen trees
Latin name

Common name

Atlas cedar

Cedrus atlantica

Deodara cedar

Cedrus deodara

Leyland cypress

X Cupressocyparis leylandii

Chinese holly

flex cornuta

'Nellie R. Stevens' holly ·

I!ex x 'Nellie R. Steven's'

Chinese juniper

Juniperus chinensis

Eastern redcedar

Juniperus virginiana

Colorado spruce

Picea pungens

Austrian pine

Pinus nigra

I

1

Longleaf pine

Pinus pa!ustris

Loblolly pine

Pinus taeda

Japanese black pine

Pinus thunbergiana

Live oak

Quercus virginiana

Complete listing of Small Trees (less than 30')
Urban Horticulture Institute, Cornell University
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Acer buergerianum Trident Maple
Acer campestre Hedge Maple
Acer platanoides 'Giobosum' or 'Globe' Globe Norway Maple
Acer tartaricum ssp. gin nata (formerly Acer ginnala) Amur Maple
Acer tartaricum Tartarian Maple
Acer truncatum Shantung Maple or Painted Maple
Amelanchier spp. (A. arborea, A. canadensis, A. !aevis, and A. x grandif!ora) Serviceberry
Species and Hybrids, Tree Forms
Carpinus caroliniana Ironwood, Musclewood, or American Hornbeam
Cercis canadensis Eastern Redbud
Comus mas Corneliancherry Dogwood
Cotinus obovatus American Smoketree
Crataegus crus-qa!!i var. inermis Thornless Cocks pur Hawthorn
Crataegus phaenopvrum Washington Hawthorn
Crataequs punctata var. inermis 'Ohio Pioneer' Ohio Pioneer Dotted Hawthorn
Crataegus viridis 'Winter King' Winter King Hawthorn
Koe!reuteria paniculata Goldenraintree
Liquidambar strvaciflua 'Ciydesform' Emerald Sentinel® Sweetgum
Malus spp. Flowering Crabapple
Parrotia persica Persian Parrotia
Prunus 'Accolade' (P. sargentii x P. subhirtella) Accolade Flowering Cherry
Prunus 'Snow Goose' Snow Goose Cherry
Prunus virqiniana 'Canada Red Select' Canada Red Chokecherry
Pvrus betulaefo!ia 'Southworth' and P. ca!lervana x P. betulaefolia 'Edgedelll Dancer™
Ornamental Birchleaf Pear and Edgewood™ Callery Pear
Pvrus callervana 'Jaczam', 'Jilzam'. 'Valzam', and 'Cieprizam' Jack™, Jill™, Valiant®, and
Cleveland Pride® Callery Pears
Pvrus fauriei 'Westwood' Korean Sun™ Pear

o

o
o

o
o
o
o
o

Pvrus ussuriensis 'Mountain Frost' and 'MorOak' 'Mountain Frost' and Prairie Gem™ Ussurian
Pears
Robinia pseudoacacia 'Globe' (or 'lnermis') and 'Bessoniana' Globe and Bessoniana Black Locust
Sorbus intermedia Swedish Mountainash
Sorbus x hvbrida and Sorbus x thurinqiaca (these hybids of S. aria x S. aucuparia are virtually the
same plant and therefore readily confused in the trade) Oak-Leaf Mountainash
Svrinqa reticula fa Japanese Tree Lilac
Tifia cordata 'Halka' Summer Sprite® Littleaf Linden
Viburnum sieboldii Siebold Viburnum
Zelkova serrata 'Schmidtlow' Wireless® Japanese Zelkova

Medium to Large Trees (greater than 30')
Urban Horticulture Institute, Cornell University
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Acer x freemanii (A. rubrum x A. saccharinum) Freeman Maple
Acer mivabei Miyabei Maple
Acer platanoides Norway Maple
Acer pseudoplatanus Sycamore Maple
Acer rubrum Red Maple
Acer saccharum Sugar Maple
Aesculus x carnea (A. hippocastanum x A. pavia) Red Horsechesnut
Alnus qlutinosa European Alder or Black Alder
Betula nigra 'Cully' and 'BNMTF' Heritage® and Dura-Heat™ River Birch
Betula populifofia 'Whitespire Sr.' (cultivar formerly listed as Betula platyphyl!a var. japonica,
Asian White Birch) Whitespire Sr. Gray Birch
Carpinus betulus European Hornbeam
Catalpa speciosa Northerfl Catalpa
Celtis laeviqata Sugar Hackberry, Southern or Mississippi Hackberry
Celtis occidentalis Common Hackberry
Cercidiphvllum japonicum Katsura Tree
Cladrastis kentukea Yellowwood
Gory/us colurna Turkish Filbert
Ginkgo biloba Ginkgo, sometimes called Maidenhair Tree
Gleditsia triacanthos var. inermis Thornless Common Honeylocust
Gvmnoc!adus dioicus Kentucky Coffeetree
Liquidambar strvraciflua American Sweetgum
Liriodendron tulipifera Tuliptree or Tulip Poplar
Mac!ura pomifera var. inermis (male) Osage Orange
Metasequoia qlvptostroboides Dawn Redwood
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Nyssa sv/vatica Black Tupelo, also known as Sour Gum or Black Gum
Ostrya virginiana American Hophornbeam (also known as Ironwood, but should not be confused
with Carpinus caroliniana, which is more commonly called Ironwood)
Phel!odendron amurense Amur Corktree
Platanus x acerif!olia London Planetree
Prunus sargentii Sargent Cherry
Pvrus cal!eryana Callery Pear
Quercus acutissima Sawtooth Oak
Quercus bicolor Swamp White Oak
Quercus coccinea Scarlet Oak
Quercus imbricaria Shingle Oak
Quercus macrocarpa Bur Oak or Mossycup Oak
Quercus mueh!enbergiiChinkapin Oak, sometimes called Yellow Chestnut Oak
Quercus pa/ustris Pin Oak
Quercus phellos Willow Oak
Quercus robur English Oak
Quercus rubra Northern Red Oak
Quercus shumardii Shumard Oak
Robinia pseudoacacia Black Locust
Sorbus alnifolia Korean Mountainash
Stvohnolobium japonicum (Sophora japonica) Japanese Pagodatree or Scholar-tree
Taxodium distichum Common Baldcypress
Tilia americana Basswood
Ti/ia cordata Uttleleaf Linden
Tilia x euchlora (T. cordata x T. dasystyla) Crimean Linden
Tilia tomentosa Silver Linden
Ulmus amedcana American Elm Cultivars
Ulmus x species Elm Hybrids
Ulmus parvifolia Chinese Elm or Lacebark Elm
Zelkova serrata Japanese Zelkova

New Tree Planting
Think of the tree you just purchased as a lifetime investment. How well your tree, and investment, grows depends on
the type of tree and location you select for planting, the care you provide when the tree is planted, and follow-up care
the tree receives after planting.

Planting the Tree
The ideal time to plant trees and shrubs is during the dormant season and the fall after leaf drop or early spring
before bud break. Weather conditions are cool and allow plants to establish roots in the new location before spring
rairs and summer heat stimulate new top growth. However, trees properly cared for in the nursery or garden center,
and given the appropriate care during transport to prevent damage, can be planted throughout the growing season.
In tropical and subtropical climates where trees grow year round, any time is a good time to plant a h·ee, provided
that sufficient water is available. In either situation, proper handling during planting is essential to ensure a healthy
future for new trees and shrubs. Before you begin planting your tree, be sure you have had all underground utilities
located prior to digging.

If the tree you are planting is balled or bare root, it is important to understand that its root system has been reduced
by 90 to 95 percent of its original size during transplanth1g. As a result of the trauma caused by the digging process,
trees commonly exhibit what is known as transplant shock. Containerized trees may also experience transplant
shock, particularly if they have circling roots that must be cut. Transplant shock is indicated by slow growth and
reduced vigor following transplanting. Proper site preparation before and during planting coupled with good followup care reduces the amount of time the plant experiences transplant shock and allows the tree to quickly establish in
its new location. Carefully follow nine simple steps, and you can significantly reduce the stress placed on the plant at
the time of planting.

1.

2.

3.

4.

5.
6.

Dig a shallow, broad planting hole. Make the hole wide, as much as three times the diameter of the root
ball but only as deep as the root ball. It is important to make the hole wide because the roots on the newly
establishing tree must push through surrounding soil in order to establish. On most planting sites in new
developments, the existing soils have been compacted and are unsuitable for healthy root growth. Breaking
up the soil in a large area around the tree provides the newly emerging roots room to expand into loose soil
to hasten establishment.
Identify the trunk flare. The trunk flare is where the roots spread at the base of the tree. This point should
be partially visible after the tree has been planted (see diagram). If the trunk flare is not partially visible, you
may have to remove some soil from the top of the root ball. Find it so you can determine how deep the hole
needs to be for proper planting.
Remove tree container for containerized trees. Carefully cutting down the sides of the container may make
this easier. Inspect the root ball for circling roots and cut or remove them. Expose the trunk flare, if
necessary.
Place the tree at the proper height. Before placing the tree in the hole, check to see that the hole has been
dug to the proper depth and no more. The majority of the roots on the newly planted tree will develop in
the top 12 inches of soil. If the tree is planted too deeply, new roots will have difficulty developing because
of a lack of oxygen. It is better to plant the tree a little high, 2 to 3 inches above the base of the trunk flare,
than to plant it at or below the original growing level. This planting level will allow for some settling (see
diagram). To avoid damage when setting the tree in the hole, always lift the tree by the root ball and never
by the trunk.
Straighten the tree in the hole. Before you begin backfilling, have someone view the tree from several
directions to confirm that the tree is straight. Once you begin backfilling, it is difficult to reposition the tree.
Fill the hole gently but firmly. Fill the hole about one-third full and gently but firmly pack the soil around
the base of the root ball. Then, if the root ball is wrapped, cut and remove any fabric, plastic, string, and wire
from around the trunk and root ball to facilitate growth (see diagram). Be careful not to damage the trunk or
roots in the process.
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Fill the remainder of the hole, taking care to firmly pack soil to eliminate air pockets that may caus·e roots
to dry out. To avoid this problem, add the soil a few inches at a time and s~ttle with water. Continue this
process until the hole is filled and the tree is firmly planted. It is not recommended to apply fertilizer at the
time of planting.
7.

8.

Stake the tree, if necessary. If the tree is grown and dug properly at the nursery, staking for support will
not be necessary in most home landscape situations. Studies have shown that trees establish more quickly
and develop stronger trunk and root systems if they are not staked at the time of planting. However,
protective staking may be required on sites where lawn mower damage, vandalism, or windy conditions are
concerns. If staking is necessary for support, there are three methods to choose among: staking, guying, and
ball stabilizing. One of the most common methods is staking. With this method, two stakes used in
conjunction with a wide, flexible tie material on the lower half of the tree will hold the tree upright, provide
flexibility, and minimize injury to the trunk (see diagram). Remove support staking and ties after the first
year of growth.
Mulch the base of the tree. Mulch is simply organic matter applied to the area at the base of the tree. It acts
as a blanket to hold moisture, it moderates soil temperature extremes, and it reduces competition from grass
and weeds. Some good choices are leaf litter, pine straw, shredded bark, peat moss, or composted wood
chips. A 2- to 4-inch layer is ideal. More than 4 inches may cause a problem with oxygen and moisture
levels. When placing mulch, be sure that the actual trunk of the tree is not covered. Doing so may cause

9.

decay of the living bark at the base of the tree. A mulch-free area, 1 to 2 inches wide at the base of the tree, is
sufficient to avoid moist bark conditions and prevent decay.
Provide follow-up care. Keep the soil moist but not soakedi overwatering causes leaves to turn yellow or
fall off. Water trees at least once a week, barring rain, and more frequently during hot weather. When the
soil is dry below the surface of the mulch, it is time to water. Continue until mid-fall, tapering off for lower
temperatures that require less-frequent watering.
Other follow-up care may include minor pruning of branches damaged during the planting process. Prune
sparingly immediately after planting and wait to begin necessary corrective pruning until after a full season
of growth in the new location.
After you have completed these nine simple steps, further routine care and favorable weather conditions
will ensure that your new tree or shrub will grow and thrive. A valuable asset to any landscape, trees
provide a long-lasting source of beauty and enjoyment for people of all ages. When questions arise about the
care of your tree, be sure to consult your local ISA Certified Arborist or a tree care or garden center
professional for assistance.

The PHC Alternative
Maintaining mature landscapes is a complicated undertaking. You may wish to consider a professional Plant Health
Care (PHC) maintenance program, which is now available from many landscape care companies. A PHC program is
designed to maintain plant vigor and should initially include inspections to detect and treat any existing problems
that could be damaging or fatal. Thereafter, regular inspections and preventive maintenance will ensure plant health
and beauty.

Mature Tree Care

Think of tree care as an investment. A healtl1y tree increases in value with age-paying big dividends, increasing
property values, beautifying our surroundings, purifying our air, and saving energy by providing cooling shade
from summer's heat and protection from winter's wind.
Providing a preventive care program for your landscape plants is like putting money in the bank. Regular
maintenance, designed to promote plant health and vigor, ensures their value will continue to grow. Preventing a
problem is much less costly and time-consuming than curing one once it has developed. An effective maintenance
program, including regular inspections and the necessary follow-up care of mulching, fertilizing, and pruning, can
detect problems and correct them before they become damaging or fatal. Considering that many tree species can live
as long as 200 to 300 years, including these practices when caring for your home landscape is an investment that will
offer enjoyment and value for generations.

Tree Inspection
Tree inspection is an evaluation tool to call attention to any change in the tree's health before the problem becomes
too serious. By providing regular inspections of mature trees at least once a year, you can prevent or reduce the
severity of future disease, insect, and environmental problems. During tree inspection, be sure to examine four
characteristics of tree vigor: new leaves or buds, leaf size, twig growth, and absence of crown dieback (gradual death
of the upper part of the tree).
A reduction in the extension of shoots (new growing parts), such as buds or new leaves, is a fairly reliable cue that
the tree's health has recently changed. To evaluate this factor, compare the growth of the shoots over the past three
years. Determine whether there is a reduction in the tree's typical growth pattern.

Further signs of poor tree health are trunk decay, crown dieback, or both. These symptoms often indicate problems
that began several years before. Loose bark or deformed growths, such as trunk conks (mushrooms), are common
signs of stem decay.
Any abnormalities found during these inspections, including insect activity and spotted, deformed, discolored, or
dead leaves and twigs, should be noted and watched closely. If you are uncertain as to what should be done, report
your findings to your local ISA Certified Arborist or other tree care professional for advice on possible treahnent.
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Mulching
Proper Mulching Techniques
Mulches are materials placed over the soil surface to maintain moisture and improve soil conditions. Mulching is one
of the most beneficial things a home owner can do for the health of a tree. Mulch can reduce water loss from the soil,
minimize weed competition, and improve soil structure. Properly applied, mulch can give landscapes a handsome,
well-groomed appearance. Mulch must be applied properly; if it is too deep or if the wrong material is used, it can
actually cause significant harm to trees and other landscape plants.
Benefits of Proper Mulching
•
•
•
•

Helps maintain soil moisture. Evaporation is reduced, and the need for watering can be minimized.
Helps control weeds. A 2- to 4-inch layer of mulch will reduce the germination and growth of weeds.
Mulch serves as nature's insulating blanket. Mulch keeps soils warmer in the winter and cooler in the
summer.
Many types of mulch can improve soil aeration, structure (aggregation of soil particles), and drainage over
time.
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Some mulches can improve soil fertility.
A layer of mulch can .inhibit certain plant diseases.
Mulching around trees helps facilitate maintenance and can reduce the likelihood of damage from" weed
whackers" or the dreaded "lawn mower blight."
Mulch can give planting beds a uniform, well-cared-for look.

Trees growing in a natural forest environment have their roots anchored in a rich, well-aerated soil full of essential
nutrients. The soil is blanketed by leaves and organic materials that replenish nutrients and provide an optimal
environment for root growth and mineral uptake. Urban landscapes, however, are typically a much harsher
environment with poor soils, little organic matter, and large fluctuations in temperature and moisture. Applying a 2to 4-inch layer of organic mulch can mimic a more natural environment and improve plant health.
The root system of a tree is not a mirror image of the top. The roots of most trees can extend out a significant distance
from the tree trunk. Although the guideline for many maintenance practices is the drip line- the outermost extension
of the canopy- the roots can grow many times that distance. In addition, most of the fine, absorbing roots are located
within inches of the soil surface. These roots, which are essential for taking up water and minerals, require oxygen to
survive. A thin layer of mulch, applied as broadly as practical, can improve the soil structure, oxygen levels,
temperature, and moisture availability where these roots grow.

Types of Mulch
Mulches are available commercially in many forms. The two major types of mulch are inorganic and organic.
Inorganic mulches include various types of stone, lava rock, pulverized rubber, geotextile fabrics, and other
materials. Inorganic mulches do not decompose and do not need to be replenished often. On the other hand, they do
not improve soil structure, add organic materials, or provide nutrients. For these reasons, most horticulturists and
arborists prefer organic mulches.
Organic mulches :include wood chips, pine needles, hardwood and softwood bark, cocoa hulls, leaves, compost
mixes, and a variety of other products usually derived from plants. Organic mulches decompose in the landscape at
different rates depending on the material and climate. Those that decompose faster must be replenished more often.
Because the decomposition process improves soil quality and fertility, many arborists and other landscape
professionals consider that characteristic a positive one, despite the added maintenance.

Not Too Much!
As beneficial as mulch is, too much can be harmful. The generally recommended mulching depth is 2 to 4 inches.
Unfortunately, many landscapes are falling victim to a plague of ovennulching. A new term, "mulch volcanoes," has
emerged to describe mulch that has been piled up around the base of trees. Most organic mulches must be
replenished, but the rate of decomposition varies. Some mulches, such as cypress mulch, remain intact for many
years. Top dressing with new mulch annually (often for the sake of refreshing the color) creates a buildup to depths
that can be unhealthy. Deep mulch can be effective in suppressing weeds and reducing maintenance, but it often
causes additional problems.

''MuEch vorwnoes" cauoo many problerns for trees.

Problems Associated with Improper Mulching
•
•
•
•
•
•

Deep mulch can lead to excess moisture in the root zone, which can stress the plant and cause root rot.
Piling mulch against the trunk or stems of plants can stress stem tissues and may lead to insect and disease
problems.
Some mulches, especially those containing cut grass, can affect soil pH. Continued use of certain mulches
over long periods can lead to micronutrient deficiencies or toxicities.
Mulch piled high against the trunks of young trees may create habitats for rodents that chew the bark and
can girdle the trees.
Thick blankets of fine mulch can become matted and may prevent the penetration of water and air. In
addition, a thick layer of fine mulch can become like potting soil and may support weed growth.
Anaerobic "sour" mulch may give off pungent odors, and the alcohols and organic acids that build up may
be toxic to young plants.

Proper Mulching
It is clear that the choice of mulch and the method of application can be important to the health of landscape plants.
The following are some guidelines to use when applying mulch.

•

Inspect plants and soil in the area to be mulched. Determine whether drainage is adequate. Determine
whether there are plants that may be affected by the choice of mulch. Most commonly available mulches
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work well in most landscapes. Some plants may benefit from the use of a slightly acidifying mulch such as
pine bark.
If mulch is already present, check the depth. Do not add mulch if there is a sufficient layer in place. Rake tl1e
old mulch to break up any matted layers and to refresh the appearance. Some landscape maintenance
companies spray mulch with a water-soluble, vegetable-based dye to improve tl1e appearance.
If mulch is piled against the stems or tree trunks, pull it back several inches so that the base of the trunk and
the root crown are exposed.
Organic mulches usually are preferred to inorganic materials due to their soil-enhancing properties. If
organic mulch is used, it should be well aerated and, preferably, composted. Avoid sour-smelling mulch.
Compos ted wood chips can make good mulch, especially when they contain a blend of leaves, bark, and
wood. Fresh wood chips also may be used around established trees and shrubs. Avoid using noncomposted
wood chips that have been piled deeply without exposure to oxygen.
For well-drained sites, apply a 2- to 4-inch layer of mulch. If there are drainage problems, a thinner layer
should be used. Avoid placing mulch against the tree trunks. Place mulch out to the tree's drip line or
beyond.

Remember: If the tree had a say in the matter, its entire root system (which usually extends well beyond the drip line)
would be mulched.

Mutch wlde~ not deep.

Fertilization
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Fertilization is another important aspect of mature tree care. Trees require certain nutrients (essential elements) to
function and grow. Urban landscape trees can be growing in soils that do not contain sufficient available nuh·ients for
satisfactory growth and development. In these situations, it may be necessary to fertilize to improve plant vigor.
Fertilizing a tree can improve growth; however, if fertilizer is not applied wisely, it may not benefit the tree at all and
may even adversely affect the tree. Mature trees making satisfactory growth may not require fertilization. When
considering supplemental fertilizer, it is important to know which nutrients are needed and when and how they
should be applied.
Soil conditions, especially pH and organic matter content, vary greatly, making the proper selection and use of
fertilizer a somewhat complex process. When dealing with a mature tree that provides considerable benefit and value
to your landscape, it is worth the time and inveshnent to have the soil tested for nutrient content. Any arborist can
arrange to have your soil tested at a soil testing laboratmy and can give advice on application rates, timing, and the
best blend of fertilizer for each of your trees and other landscape plants.
Mature trees have expansive root systems tl1at extend from2 to 3 times the size of the leaf canopy. A major portion of
actively growing roots is located outside the h·ee' s drip line. It is important to understand this fact when applying
fertilizer to your trees as well as your turf. Many lawn fertilizers contain weed and feed formulations that may be
harmful to your trees. When you apply a broadleaf herbicide to your turf, remember that h·ee roots coexist with turf
roots. The same herbicide that kills broadleaf weeds in your lawn is picked up by tree roots and can harm or kill your
broadleaf h·ees if applied incorrectly. Understanding the actual size and extent of a tree's root system before you
fertilize is necessary to determine how much, what type, and where to best apply fertilizer.

Pruning
Pruning Young Trees
Proper pruning is essential in developing a tree with a strong structure and desirable form. Trees that receive the
appropriate pruning measures while they are young will require little corrective pruning when they mature.
Keep these few simple principles in mind before pruning a tree:

•
•
•

•

Each cut has the potential to change the growth of the tree. Always have a purpose in mind before making a
cut.
Proper technique is essential. Poor pruning can cause damage that lasts for the life of the h·ee. Learn where
and how to make the cuts before picking up the pruning shears.
Trees do not heal the way people do. When a tree is wounded, it must grow over and comparhnentalize the
wound. As a result, the wound is contained within the tree forever.
Small cuts do less damage to the tree than large cuts. For that reason, proper pruning (training) of young
trees is critical. Waiting to prune a tree until it is mature can create the need for large cuts that the tree
cannot easily close.
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Where you make a pruning cutis critical to a tree's response in growth and wound closure. I" f·:l'; ·!J
,~. ·
Make pruning cu~ just outside the ?ranch collar. Because the ?ra_nch collar contains trunk
:'·::~:;{~~~~i:'.·.~· ·Branch
or parent branch tissues, the tree will be damaged unnecessarily if you remove or damage ·1 , ,, l·:rt11,. · collar
it. In ~act, if the cut is large, the tree may suffer permanent internal decay from an improper ~~~.:·\::.:_;::~~·
prurung cut.
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If a permanent branch is to be shortened, cut it back to a lateral branch or bud. Internodal cuts, or cuts made between
buds or branches, may lead to stem decay, sprout production, and misdirected growth.

Pruning Tools
When pruning trees, it is important to have the right tool for the job. For small trees, most of the cuts can be made
with hand pruning shears (secateurs). The scissor-type, or bypass blade hand pruners, are preferred over the anvil
type. They make cleaner, more accurate cuts. Cuts larger than one-half inch in diameter should be made with lopping
shears or a pruning saw.
Never use hedge shears to prune a tree. Whatever tool you use, make sure it is kept clean and sharp.
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Establishing a Strong Scaffold Structure

·

A good structure of primary scaffold branches should be established while the
tree is young. The scaffold branches provide the framework of the mature tree.
Properly trained young trees will develop a strong structure that requires less
corrective pruning as they mature.
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sizes of the branches, the branch angles, and the spacing of the limbs. Naturally,
those factors vary with the growth habit of the tree. Pin oaks and sweetgums,
for example, have a conical shape with a central leader. Elms and live oaks are
of ten WI'de-spread ing with out a centrall ead er. other trees, sueh as rm d ens and
Bradford pears, are densely branched. Good pruning techniques remove
structurally weak branches while maintaining the natural form of the tree.
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Trunk Development
For most young trees, maintain a single dominant leader growing upward. Do not prune
back the tip of this leader. Do not allow secondary branches to outgrow the leader.
Sometimes a tree will develop double leaders known as co-dominant stems. Co-dominant
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stems can lead to structural weaknesses, so it is best to remove one of the stems while the tree is young.
The lateral branches growing on the sides conh·ibute to the development of a sturdy well-tapered trunk. It is
important to leave some of these lateral branches in place, even though they may be pruned out later. These
branches, known as tempora1y branches, also help protect the trunk from sun and mechanical injury. Tempora1y
branches should be kept short enough not to be an obstruction or compete with selected permanent branches.

Permanent Branch Selection
Nursery trees often have low branches that may make the tree appear well-proportioned when young, but low
branches are seldom appropriate for large-growing trees in an urban enviromnent. How a young h·ee is trained
depends on its prima1y function in the landscape. For example, sh·eet trees must be pruned so that they allow at least
16 feet of clearance for h·affic. Most landscape h·ees require only about 8 feet of clearance.
The height of the lowest permanent branch is determined by the tree's intended function
and location in the landscape. Trees that are used to screen an unsightly view or provide a
wind break may be allowed to branch low to tl1e ground. Most large-growing trees in the
landscape must eventually be pruned to allow head clearance.
The spacing of branches, botl1 vertically and radially, in the tree is very important. Branches
selected as permanent scaffold branches must be well-spaced along the trunk. Maintain
radial balance with branches growing outward in each direction.
A good rule of thumb for the vertical spacing of permanent branches is to maintain a
distance equal to 3 percent of the tree's eventual height. Thus, a tree that will be 50 feet tall
should have permanent scaffold branches spaced about 18 inches apart along the trunk.
Avoid allowing two scaffold branches to arise one above the other on the same side of the
tree.
Some trees have a tendency to develop branches with narrow angles of attachment and tight crotches. As the tree
grows, bark can become enclosed deep within the crotch between the branch and the trunk. Such growth is called
included bark. Included bark weakens the attachment of the branch to the trunk and can lead to branch failure when
the h·ee matures. You should prune branches with weak attachments while they are young.
Avoid over thinning the interior of tl1e tree. The leaves of each branch must manufacture enough food to keep that
branch alive and growing. In addition, each branch must contribute food to grow and feed the trunk and roots.
Removal of too many leaves can" starve" the tree, reduce growth, and make the tree unhealthy. A good rule of
thumb is to maintain at least half the foliage on branches arising in tl1e lower two-thirds of the tree.

Newly Planted Trees
Pruning of newly planted trees should be limited to corrective pruning. Remove torn or broken branches, and save
other pruning measures for the second or third year.
The belief that trees should be pruned when planted to compensate for root loss is misguided. Trees need their leaves
and shoot tips to provide food and the substances that stimulate new root production. Unpruned trees establish
faster with a stronger root system than trees pruned at the time of planting.

Wound Dressings
Wound dressings were once thought to accelerate wound closure, protect against insects and diseases, and reduce
decay.
However, research has shown that dressings do not reduce decay or speed closure and rarely prevent insect or
disease infestations. Most experts recommend that wound dressing not be used. If a dressing must be used for
cosmetic purposes, use a thin coating of a material that is not toxic to the plant.

Pruning Mature Trees
Pruning is the most common tree maintenance procedure. Although forest trees grow quite well with only nature's
pruning, landscape trees require a higher level of care to maintain their safety and aesthetics. Pruning should be done
with an understanding of how the tree responds to each cut. Improper pruning can cause damage that will last for
the life of the h·ee, or worse, shorten the tree's life.

Reasons for Pruning
Because each cut has the potential to change the growth of the tree, no branch should be removed without a reason.
Common reasons for pruning are to remove dead branches, to remove crowded or rubbing limbs, and to eliminate
hazards. Trees may also be pruned to increase light and air penetration to the inside of the tree's crown or to the
landscape below. In most cases, mature trees are pruned as a corrective or preventive measure.
Routine thinning does not necessarily improve the health of a tree. Trees produce a dense crown of leaves to
manufacture the sugar used as energy for growth and development. Removal of foliage through pruning can reduce
growth and stored energy reserves. Heavy pruning can be a significant health stress for the tree.
Yet if people and trees are to coexist in an urban or suburban environment, then we sometimes have to modify the
trees. City environments do not mimic natural forest conditions. Safety is a major concern. Also, we want trees to
complement other landscape plantings and lawns. Proper pruning, with an understanding of tree biology, can
maintain good tree health and structure while enl1ancing the aesthetic and economic values of our landscapes.

When to Prune
Most routine pruning to remove weak, diseased, or dead limbs can be accomplished at any time during the year with
little effect on the tree. As a rule, growth is maximized and wound closure is fastest if pruning takes place before the
spring growth flush. Some trees, such as maples and birches, tend to "bleed" if pruned early in the spring. It may be
unsightly, but it is of little consequence to the tree.
A few tree diseases, such as oak wilt, can be spread when pruning wounds allow spores access into the tree.
Susceptible trees should not be pruned during active transmission periods.
Heavy pruning just after the spring growth flush should be avoided. At that time, trees have just expended a great
deal of energy to produce foliage and early shoot growth. Removal of a large percentage of foliage at that time can
stress the tree.

Making Proper Pruning Cuts
Pruning cuts should be made just outside the branch collar. The branch collar contains trunk or parent branch tissue
and should not be damaged or removed. If the trunk collar has grown out on a dead limb to be removed, make the

Pruning cuts should
be made just outside
the branch collar.

On a dead branch that
has a collar of live
wood, the final cut
should be made just
beyond the outer
edge of the corrar

If a large limb is to be removed, its weight should first be reduced. This is done by making an undercut about 12 to 18
inches from the limb's point of attachment. Make a second cut from the top, directly above or a few inches farther out
on the limb. Doing so removes the limb, leaving the 12- to 18-inch stub. Remove the stub by cutting back to the
branch collar. This teclmique reduces tl1e possibility of tearing tl1e bark.

Use the three-cut method to remove a large limb.

Pruning Techniques
Specific types of pruning may be necessary to maintain a mature b:ee in a healthy, safe, and afuactive condition.
Cleaning is the removal of dead, dying, diseased, crowded, weakly attached, and low-vigor branches from tl1e crown
of a b:ee.
Thinning is the selective removal of branches to increase light peneb:ation and air movement through the crown.
Thinning opens the foliage of a b:ee, reduces weight on heavy limbs, and helps retain the b:ee's natural shape.
Raising removes the lower branches from a tree in order to provide clearance for buildings, vehicles, pedesb:ians,
and vistas.
Reduction reduces the size of a h·ee, often for clear- ance for utility lines. Reducing the height or spread of a tree is
best accomplished by pruning back the leaders and branch terminals to lateral branches that are large enough to
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maintain the form and structural integrity of the tree.

How Much Should Be Pruned?
The amount of live tissue that should be removed depends on the tree size, species, and age, as well as the pruning
objectives. Younger trees tolerate the removal of a higher percentage of living tissue better than mature trees do. An
important principle to remember is that a tree can recover from several small pruning wounds faster than from one
large wound.
A common mistake is to remove too much inner foliage and small branches. It is important to maintain an even
distribution of foliage along large limbs and in t~e lower portion of the crown. Overthinning reduces the tree's sugar
production capacity and can create tip-heavy limbs that are prone to failure.
Mature trees should require little routine pruning. A widely accepted rule of thumb is never to remove more than
one-quarter of a tree's leaf-bearing crown. In a mature tree, pruning even that much could have negative effects.
Removing even a single, large-diameter limb can create a wound that the tree may not be able to close. The older and
larger a tree becomes, the less energy it has in reserve to close wounds and defend against decay or insect attack. The
pruning of large mature trees is usually limited to removal of dead or potentially hazardous limbs.

Removal
Although tree removal is a last resort, there are circumstances when it is necessary. An arborist can help decide
whether or not a tree should be removed. Professionally trained arborists have the skills and equipment to safely and
efficiently remove trees. Removal is recommended when a tree
e
•
•
•

is dead, dying, or considered irreparably hazardous
is causing an obstruction or is crowding and causing harm to other trees and the situation is impossible to
correct through pruning
is to be replaced by a more suitable specimen
should be removed to allow for construction

With proper maintenance, trees are attractive and can add considerable value to your property. Poorly maintained
trees, on the other hand, can be a significant liability. Pruning or removing trees, especially large trees, can be

dangerous work. It should be performed only by those trained and equipped to work safely in trees. For more
information on mature tree care, contact your local ISA Certified Arborist.

Avoiding Tree Damage during Construction
As cities and suburbs expand, wooded lands are being developed into commercial and residential sites. Homes are
constructed in the midst of trees to take advantage of the aesthetic and environmental value of the wooded lots.
Wooded properties can be worth as much as 20 percent more than those without h·ees, and people value the
opportunity to live among h·ees.
Unfortunately, the processes involved with construction can be deadly to nearby trees. Unless the damage is extreme,
the trees may not die immediately but could decline over several years. With this delay in symptom development,
you may not associate the loss of the tree with the construction.
It is possible to preserve h·ees on building sites if the right measures are taken. The most important step is to hire a
professional arborist during the planning stage. An arborist can help you decide which trees can be saved and can

work with the builder to protect the trees tlu·oughout each construction phase.
How Trees Are Damaged During Construction
Physical Injury to Trunk and Crown. Construction equipment can injure the aboveground portion of a tree by
breaking branches, tearing the bark, and wounding the trunk. These injuries are permanent and, if extensive, can be
fatal.
Cutting of Roots. The digging and h·enching that are necessary to construct a house and install underground utilities
will likely sever a portion of the roots of many trees in the area. It is easy to appreciate the potential for damage if you
understand where roots grow. The roots of a tree axe found mostly in the upper 6 to 12 inches of the soil. In a mature
h·ee, the roots extend far from the h·unk. In fact, roots typically are found growing a distance of one to three times the
height of the tree. The amount of damage a tree can suffer from root loss depends, in part, on how close to the tree
the cut is made. Severing one major root can cause the loss of 5 to 20 percent of the root system.

t::.~r ftom t!1e trunl'. ;::mel
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Another problem that may result from root loss caused by digging and trenching is that the potential for the trees to
fall over is increased. The roots play a critical role in anchoring a tree. If the major support roots are cut on one side of
a tree, the tree may fall or blow over.
Less damage is done to tr~e roots if utilities are tunneled under a tree rather than across the roots.
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less damage is done to tree roots if utilities are
tunneled under a tree {left, to(> and bottom) rather
than across roots {right, to1> and bottom}.

Soil Compaction. An ideal soil for root growth and development is about 50 percent pore space. These pores- the
spaces between soil particles- are filled with water and air. The heavy equipment used in construction com-pacts the
soil and can dramatically reduce the amount of pore space. This compaction not only inhibits root growth and
penetration but also decreases oxygen in the soil that is essential to the growth and function of the roots.
Smothering Roots by Adding Soil. Most people are surprised to learn that 90 percent of the fine roots that absorb
water and minerals are in the upper 6 to 12 inches of soil. Roots require space, air, and water. Roots grow best where
these requirements are met, which is usually near the soil surface. Piling soil over the root system or increasing the
grade smothers the roots. It takes only a few inches of added soil to kill a sensitive mature tree.
Exposure to the Elements. Trees in a forest grow as a community, protecting each other from the elements. The trees
grow tall, with long, straight trunks and high canopies. Removing neighboring trees or opening the shared canopies
of trees during construction exposes the remaining trees to sunlight and wind. The higher levels of sunlight may
cause sunscald on the trunks and branches. Also, the remaining trees are more prone to breaking from wind or ice
loading.

Getting Advice
Hire a professional arborist in the early planning stage. Many of the tr~es on your property may be saved if the
proper steps are taken. Allow the arborist to meet with you and your building contractor. Your arborist can assess the
trees on your property, determine which are healthy and structurally sound, and suggest measures to preserve and
protect them.
One of the first decisions is determining which trees are to be preserved and which should be removed. You must
consider the species, size, maturity, location, and condition of each tree. The largest, most mature trees are not always
the best choices to preserve. Younger, more vigorous trees usually can survive and adapt to the stresses of
construction better. Try to maintain diversity of species and ages. Your arborist can advise you about which trees are
more sensitive to compaction, grade changes, and root damage.

Planning
Your arborist and builder should work together in plam1ing the construction. The builder may need to be educated
regarding the value of the trees on your property and the importance of saving them. Few builders are aware of the
way trees' roots grow and what must be done to protect them.
Sometimes small changes in the placement or design of your house can make a great difference in whether a critical
tree will survive. An alternative plan may be more friendly to the root system. For example, bridging over the roots
may substitute for a conventional walkway. Because h·encl1ing near a tree for utility installation can be damaging,
tu1meling under the root system may be a good option.

Erecting Barriers
Because our ability to repair construction damage to trees is limited, it is vital that h·ees be protected from inju1y. The
single most important action you can take is to set up construction fences around all of the trees that are to remain.
The fences should be placed as far out from the trunks of the trees as possible. As a general guideline, allow 1 foot of
space from the trunk for each inch of trunk diameter. The intent is not merely to protect the aboveground portions of
the trees but also the root systems. Remember that the root systems ·e xtend much farther than the drip lines of the
trees.
Instruct construction personnel to keep the fenced area clear of building materials, waste, and excess soil. No digging,
trenching, or other soil disturbance should be allowed in the fenced area.
Protective fences should be erected as far out from the trunks as possible in order to protect the root system.

Limiting Access
If at all possible, it is best to allow only one access route on and off the property. All contractors must be insh'Ucted
where they are permitted to drive and park their vehicles. Often this same access drive can later serve as the route for
utility wires, water lines, or the driveway.

Protective fences should be erected as far out from the
trunks as possible in order to protect the root system~,
Specify storage areas for equipment, soil, and construction materials. Limit areas for burning (if permitted), cement
wash-out pits, and construction work zones. These areas should be away from protected trees.

Specifications
Get it in writing. All of the measures intended to protect your trees must be written into the construction
specifications. The written specifications should detail exactly what can and cannot be done to and around the trees.
Each subcontractor must be made aware of the barriers, limitations, and specified work zones. It is a good idea to
post signs as a reminder.
Fines and penalties for violations should be built into the specifications. Not too surprisingly, subcontractors are
much more likely to adhere to the tree preservation clauses if their profit is at stake. The severity of the fines should
be proportional to the potential damage to the h·ees and should increase for multiple infractions.

Maintaining Good Communications
It is important to work together as a team. You may share clear objectives with your arborist and your builder, but
one subcontractor can destroy your prudent efforts. Construction damage to trees is often irreversible.
Visit the site at least once a day if possible. Your vigilance will pay off as workers learn to take your wishes seriously.
Take photos at every stage of construction. If any infraction of the specifications does occur, it will be important to
prove liability.

Final Stages
It is not unusual to go to great lengths to preserve trees during construction, only to have them injured during
landscaping. Installing irrigation systems and rototilling planting beds are two ways the root systems of trees can be
damaged. Remember also that small increases in grade (as little as 2 to 6 inches) that place additional soil over the
roots can be devastating to your trees. Careful planning and communicating with landscape designers and
contractors is just as important as avoiding tree damage during construction.

Post-Construction Tree Maintenance
Your trees will require several years to adjust to the injury and envirorunental changes that occur during
construction. Stressed trees are more prone to health problems such as disease and insect infestations. Talk to your
arborist about continued maintenance for your trees. Continue to monitor your trees, and have them periodically
evaluated for declining health or safety hazards.

Air Spade: rugged and durable handheld tool that producesa stream of supersonic air;
effectively penetrates and dislodges most types of soil, but is harmless to non-porous objects
such as plant roots, buried pipes, or cables.
Balled and burlapped : Trees grown in field soil and harvested manually or mechanically;
wrapped in burlap with twine, and may have wire cage for larger trees.
Bare root: Trees grown in field soil but shaken or rinsed to remove soil when harvested;
handled during dormancy. Smaller specimens usually, but survival of larger root masses is
possible with hydrogel products.
Bleeding: the flow of sap from wounds or other injuries; maybe accompanied by foul odor or
insects.
Branch bark ridge: enlarged are of bark tissue on the upper side of a branch junction; a normal
pattern of development
Branch Collar: Wood tissue that forms around the base of a branch between the main stem and
the branch. Usually as a branch begins to die the branch collar begins to increase in size.
Cabling, bracing and guying:
Cabling: installation of thick heavy wire(often in strands) and associated hardware in
the crown of a tree to provide support.
Bracing: installation of metal rods through weak portions of a tree.
Guying: a rope, cable, or hardware used to guide and steady a tree being hoisted or
lowered, or to secure anything likely to shift its position.
Cankers: A canker is a localized area on the stem or branch of a tree, where the bark is sunken
or missing. Cankers are caused by wounding or disease.
Cavity: Open wound or hollow in trunk of tree; result of decay.
Cleaning: is the removal of dead, dying, diseased, crowded, weakly attached and low vigor
branches from the crown of a tree.
Compaction: the compression of soil, causing a reduction of pore space and an increase in the
density of the soil. Tree roots cannot grow in compacted soil.
Co-Dominant: Two equally competing terminal branches.

Condition Assessment:
Good: No apparent signs of physical damage, decay, disease, or insect damage, minor
amounts of deadwood in the crown, limbs or trunk.
Fair: Minor signs of physical damage, decay, disease, or insect damage, structural defects
and minor amounts of deadwood in the crown, limbs or trunk.
Poor: Trees is in a general state of decline, exhibiting major disease or insect
infestation, physical defects and major amounts of deadwood in the crown, limbs or trunk
or other serious defects.
Crack: A crack is a deep split through the bark, extending into the wood of the tree. Cracks are
extremely dangerous because they indicate that the tree is already failing.
Crown cleaning: Removal of watersprouts, suckers, dead, dying, diseased, deformed and
damaged branches.
Crown reduction: Alternative to topping; reducing canopy by appropriate pruning techniques.
Crown restoration: Technique to restore growth habit of topped or damaged tree.
Decay: Deterioration of woody tissue by diseases.
Deciduous: Trees that drop their leaves in winter.
Declining Tree: A tree that is in poor state of health due to any combination of reasons such as
old age, poor growing conditions, insect infestation, decay, root rot, vandalism, drought or poor
cultural of practices.
Diameter at Breast Height (DBH): Measurement standard for trees taken four and a half feet
from finish grade.
Dieback: Condition of death of many terminal branches.
Dog leg cut: branch structure common following the loss of original branch leader,branch has a
strong 90 degree bend.
Flush (flush cut): pruning technique in which both branch and stem tissue are removed.
Girdling Roots: Located above or below ground level, whose circular growth around the base
of the trunk or over the individual roots applies pressure to the bark area, thereby choking or
restricting the flow of sap.
Growspace: Refers to the approximate amount of root space that the site provides for a tree.

Hazard Assessment: Identifying the risks associated with trees involving the following three
components: l)a tree with a potential to fail_ 2) an environment that may contribute to that
failure, and 3) a target that may be damaged.
Hazard tree: A tree (or part of a tree) that has a high potential for failure and hitting a nearby
target because of dead or dying foliage, branches, roots or trunk
High Priority Work Order: all recommended work is to be completed less than six months
from notification.
Immediate Priority Work Order: All recommended work is to be completed less than three
months from notification.
Included Bark: Bark that occurs in the crotch between branch and trunk or between codominant stems. Included bark usually prevents the trunk from growing around the branch
and occurs on defective v-shaped crotches in which the bark grows inward and on itself,
causing a physical weakness where the co-dominants meet
Integrated Pest Management(IPM): system of controlling pests and their damaging effects
through mechanical, chemicat biological, cultural and regulatory techniques.
Invasive: a species that does not naturally occur in a specific area and whose introduction does
or is likely to cause economic or environmental harm or harm to human health.
Po Harding: Specific pruning technique for height restriction of trees.
Pruning: The removal of dead, dying, diseased, crossing, objectionable and weak branches in a
scientific manner.
Pruning Standards: Pruning Standards which have been adopted by the International Society
Arboriculture (ISA).
Radial trenching: Technique for improving soil aeration in root zones; trench radiates from
trunk
Restoration: reshaping a tree that has been damaged to a more natural form. ·
Riparian buffers: vegetated areas next to water resources that protect water resources from
nonpoint source pollution and provide bank stabilization and aquatic and wildlife habitat.
Root flare: base of trunk that swells out to become buttress roots entering the soil; root collar.
Root pruning: cut or remove any circling or girdling roots; cutting roots to increase density of
root mass.

Root zone: the area and volume of soil around the tree in which roots are normally found. May
extend to three or more times the branch spread of the tree, or several times the height of the
tree.
Scars or Injuries: Natural or manmade lesions of the bark in which wood is exposed.
Shallow rooted trees: a majority of the roots are found just below the ground's surface; usually
very susceptible to drought.
Soil compaction: Pressing of soil that removes pores, eliminating water- and air-holding
capacity.
Sooty Mold: A fungus found on branch joins and on the trunk of a tree, may be an indicator of
decay at the branch join.
Staking: Using stakes to support newly planted trees.
Standard Priority Work Order: All recommended work is to be completed within one year
from notification. In the case of an inspection, it is a standing recommendation and should be
performed on a yearly basis.
Subcontractors: in an individual or in many cases a business that signs a contract to perform
part or all of the obligations of another's contract.
Suckers: Abnormal growth of small branches usually not following the general pattern of the
tree.
Taproot: the primary descending root of a seedling, usually lost as the tree enlarges in size.
Tree protection zone: Area of tree roots to be designated by fencing to prohibit access during
construction activities. Minimum 8-foot radius, or usually 1-foot radius per inch diameter at
breast height.
Topping: pruning technique to reduce height by heading of large branches.
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