


Ash Tree Identification
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Emerald
Ash Borer

Ash species attacked by emerald ash borer include green
(Fraxinus pennsylvanica), white (F. americana), black 
(F. nigra), and blue (F. quadrangulata), as well as horticul-
tural cultivars of these species. Green and white ash are
the most commonly found ash species in the Midwest
with blue ash being rare.

While other woody plants, such as mountainash and
pricklyash, have “ash” in their name, they are not true
ash, or Fraxinus species. Only true ash are susceptible to
attack by emerald ash borer.

To properly identify ash trees, use the following criteria:
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Branch and Bud Arrangement
Branches and buds are directly across
from each other and not staggered. When
looking for opposite branching in trees,
please consider that buds or limbs may
die; hence not every single branch will
have an opposite mate.

Leaves
Leaves are compound and composed of
5-11 leaflets. Leaflet margins may be
smooth or toothed. The only other oppo-
sitely branched tree with compound leaves
is boxelder (Acer negundo), which almost
always has three to five leaflets. White ash
(on left) and green ash (on right)

Bark
On mature trees (left), the bark is tight
with a distinct pattern of diamond-shaped
ridges. On young trees (right), bark is
relatively smooth. 

Seeds
When present on trees, seeds are
dry, oar-shaped samaras. They
usually occur in clusters and
typically hang on the tree until
late fall, early winter. 
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Tree Species Resembling Ash
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Boxelder (Acer negundo)
Exhibits opposite branching and compound leaves.
However, has 3 to 5 leaflets (instead of 5 to 11) and the
samaras are always in pairs instead of single like the ash.

Black Walnut (Juglans nigra)
Leaves are compound with 9 to 15
leaflets, but the plant has an alternate
branching habit. Fruit is a large dark
brown nut inside a green husk.

Elm (Ulmus species)
Branching is alternate and the leaves are simple with an
unequal leaf base. 

Shagbark Hickory (Carya ovata)
Leaves are compound with 5 to 7 leaflets, but the plant
has an alternate branching habit. Fruit are hard-shelled
nuts in a green husk.

Authors: Kimberly Rebek and Mary Wilson

European Mountainash 
(Sorbus aucuparia)
Leaves are compound with alternate (staggered) branch-
ing. Tree bears clusters of creamy white flowers in May. 
Fruits are fleshy, red-orange berries.
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Appendix C 
 

Elements of a Tree Removal Contract  
and Bid Language 



SAMPLE TREE REMOVAL CONTRACT BID LANGUAGE & ELEMENTS 

Submission of Bids 
All bids shall be submitted in sealed envelopes and shall include the following information on the face of 
the envelope: 

Bidder’s Name & Address 
Bid Number and Item 

Failure to do so may result in a premature opening of, or failure to open, such proposal. All bids must be

hand delivered or mailed to: (Community’s Address) 

Bidders are responsible for submitting proposals before stated closing time. Delays in the mail will not be 

considered. Any proposal received after the stated deadline will be rejected.  


Bidder shall submit a unit price for each item listed. 


Consideration of Proposals 
The Community hereby reserves the right, in its sole discretion, to reject any/or all bids, to award the bid 
in its entirety, in part, or not at all, as it may deem to be in the best interest of The Community. 

General Specifications 
•	 Contract Term 

The term of this contract will be from XXXXXX through XXXXXX 
•	 Notification of Ownership 

The Contractor shall make the following notifications in writing:  
•	 When the Contractor becomes aware that a change in its ownership or officers has occurred, or 

is certain to occur, and that could result in changes in the valuation of its capitalized assets in the 
accounting records, the Contractor shall notify The Community within 30 days. 

•	 The Contractor shall also notify The Community within 30 days whenever changes to asset 
valuations or any other cost changes have occurred, or are certain to occur, as a result of a 
change in ownership or officers. 

•	 Contractor Responsibilities 
The contractor will be required to assume responsibility for all contractual activities, whether or not 
that contractor performs them.  Further, The Community will consider the contractor to be the sole 
point of contact with regard to contractual matters, including payment of any and all charges resulting 
from the anticipated contract.  If any part of the work is to be sub-contracted, this contract must 
include a list of sub-contractors, including firm name, address, contact person, and a complete 
description of work to be sub-contracted.  The Community reserves the right to approve sub­
contractors and to require the contractor to replace sub-contractors found to be unacceptable.  The 
contractor is totally responsible for adherence by the sub-contractor to all provisions of this contract.   

•	 General Indemnification 
To the fullest extent permitted by law, the Contractor shall indemnify, defend and hold harmless the 
State, its departments, divisions, agencies, sections, commissions, officers, employees and agents, 
from and against all losses, liabilities, penalties, fines, damages and claims (including taxes), and all 
related costs and expenses (including reasonable attorneys' fees and disbursements, costs of 
investigation, litigation, settlement, judgments, interest and penalties), arising from or in connection 
with any of the following: 
•	 Any claim, demand, action, citation or legal proceeding against The Community, its employees 

and agents arising out of or resulting from (1) the product provided or (2) performance of the work, 
duties, responsibilities, actions or omissions of the Contractor or any of its sub-Contractors under 
this Contract. 



•	 Any claim, demand, action, citation or legal proceeding against The Community, its employees 
and agents arising out of or resulting from a breach by the Contractor of any representation or 
warranty made by the Contractor in this Contract; 

•	 Any claim, demand, action, citation or legal proceeding against The Community, its employees 
and agents arising out of or related to occurrences that the Contractor is required to insure 
against as provided for in this Contract; 

•	 Any claim, demand, action, citation or legal proceeding against The Community, its employees 
and agents arising out of or resulting from the death or bodily injury of any person, or the 
damage, loss or destruction of any real or tangible personal property, in connection with the 
performance of services by the Contractor, by any of its sub-Contractors, by anyone directly or 
indirectly employed by any of them, or by anyone for whose acts by any of them may be liable; 
provided, however, that this indemnification obligation shall not apply to the extent, if any, that 
such death, bodily injury or property damage is caused solely by the negligence or reckless or 
intentional wrongful conduct of The Community; 

•	 Any claim, demand, action, citation or legal proceeding against The Community, its employees 
and agents which results from an act or omission of the Contractor or any of its sub-Contractors 
in its or their capacity as an employer of a person. 

•	 Liability Insurance 
•	 The Contractor is required to provide proof of the minimum levels of insurance coverage as 

indicated below.  The purpose of this coverage shall be to protect The Community from claims 
which may arise out of or result from the Contractor’s performance of services under the terms of 
this Contract, whether such services are performed by the Contractor, or by any sub-Contractor, 
or by anyone directly or indirectly employed by any of them, or by anyone for whose acts they 
may be liable. 

•	 The Contractor waives all rights against The Community, its departments, divisions, agencies, 
offices, commissions, officers, employees and agents for recovery of damages to the extent these 
damages are covered by the insurance policies the Contractor is required to maintain pursuant to 
this Contract.  

•	 All insurance coverage provided relative to this Contract/Purchase Order is PRIMARY and NON­
CONTRIBUTING to any comparable liability insurance (including self-insurances) carried by The 
Community. 

•	 The insurance shall be written for not less than any minimum coverage specified in this Contract 
or required by law, whichever is greater. 

•	 The insurers selected by Contractor shall have an A.M. Best rating of A or better, or as otherwise 
approved in writing by The Community, or if such ratings are no longer available, with a 
comparable rating from a recognized insurance rating agency. 

•	 Before both parties sign this Contract or before the purchase order is issued by The Community, 
the Contractor must furnish to The Community certificate(s) of insurance verifying insurance 
coverage (“Certificates”).  The Certificate must be on the standard “accord” form or equivalent. 
THE CONTRACT OR PURCHASE ORDER NO. MUST BE SHOWN ON THE CERTIFICATE OF 
INSURANCE TO ASSURE CORRECT FILING.  All Certificate(s) are to be prepared and 
submitted by the Insurance Provider.  All Certificate(s) shall contain a provision indicating that 
coverage afforded under the policies WILL NOT BE CANCELLED, MATERIALLY CHANGED, OR 
NOT RENEWED without THIRTY (30) days prior written notice, except for ten (10) days for non­
payment of premium, having been given to The Community. The notice must include the Contract 
or Purchase Order number affected and be mailed to: (COMMUNITY CONTACT INFO).  Failure 
to provide evidence of coverage may, at The Community’s sole discretion, result in this Contract’s 
termination. 

• The Contractor is required to pay for and provide the type and amount of insurance listed below: 
Commercial General Liability with the following minimum coverage: 

$2,000,000 General Aggregate Limit other than Products/Completed Operations 
$2,000,000 Products/Completed Operations Aggregate Limit 
$1,000,000 Personal & Advertising Injury Limit 
$1,000,000 Each Occurrence Limit 
$500,000 Fire Damage Limit (any one fire) 

The Contractor must list The Community, its departments, divisions, agencies, offices, 
commissions, officers, employees and agents as ADDITIONAL INSUREDS on the Commercial 



General Liability certificate.  The Contractor also agrees to provide evidence that insurance 
policies contain a waiver of subrogation by the insurance company. 

Vehicle Liability Insurance 
If a motor vehicle is used to provide services or products under this Contract, the 
Contractor must have vehicle liability insurance on any auto including owned, hired and 
non-owned vehicles used in Contractor‘s business for bodily injury and property 
damage as required by law. 

•	 The Contractor must list The Community, its departments, divisions, agencies, offices, 
commissions, officers, employees and agents as ADDITIONAL INSUREDS on the vehicle liability 
certificate. The Contractor also agrees to provide evidence that insurance policies contain a 
waiver of subrogation by the insurance company. 

•	 Workers’ compensation coverage must be provided in accordance with applicable laws governing 
the employees’ and employers’ work activities in the state of the Contractor’s domicile.  If a self-
insurer provides the applicable coverage, proof must be provided of approved self-insured 
authority by the jurisdiction of domicile.  For employees working outside of the state of 
qualification, Contractor must provide appropriate certificates of insurance proving mandated 
coverage levels for the jurisdictions where the employees’ activities occur. 
•	 Any certificates of insurance received must also provide a list of states where the coverage is 

applicable. 
•	 The Contractor also agrees to provide evidence that insurance policies contain a waiver of 

subrogation by the insurance company.  This provision shall not be applicable where 
prohibited or limited by the laws of the jurisdiction in which the work is to be performed. 

•	 Employers liability insurance with the following minimum limits: 
•	 $100,000 each accident 
•	 $100,000 each employee by disease 
•	 $500,000 aggregate disease 

•	 Sub-Contractors 
Except where The Community has approved in writing a Contractor sub-Contract with other 
insurance provisions, Contractor shall require all of its Sub-Contractors under this Contract to 
purchase and maintain the insurance coverage as described in this Section for the Contractor in 
connection with the performance of work by those Sub-Contractors.  Alternatively, Contractor 
may include any Sub-Contractors under Contractor’s insurance on the coverage required in this 
Section. Sub-Contractor(s) shall fully comply with the insurance coverage required in this 
Section. Failure of Sub-Contractor(s) to comply with insurance requirements does not limit 
Contractor’s liability or responsibility. 

•	 Certificates of Insurance and Other Requirements 
•	 Contractor shall furnish to The Community certificate(s) of insurance verifying insurance 

coverage or providing satisfactory evidence of self-insurance as required in this Section (the 
“Certificates”).  Before this Contract is signed, and not less than 20 days before the insurance 
expiration date every year thereafter, the Contractor shall provide evidence that The 
Community and its agents, officers and employees are listed as additional insured, but only to 
the extent of liabilities assumed by Contractor as set forth in Indemnification Section of this 
Contract, under each commercial general liability and commercial automobile liability policy.  

•	 Contractor shall maintain all required insurance coverage throughout the term of the Contract 
and any extensions thereto and, in the case of claims-made through the Commercial General 
Liability policies, shall secure tail coverage for at least three (3) years following the expiration 
or termination for any reason of this Contract.  The minimum limits of coverage specified 
above are not intended, and shall not be construed, to limit any liability or indemnity of 
Contractor under this Contract to any indemnified party or other persons.  Contractor shall be 
responsible for all deductibles with regard to such insurance.  If Contractor fails to pay any 
premium for required insurance as specified in this Contract, or if any insurer cancels or 
significantly reduces any required insurance as specified in this Contract without The 
Community’s written consent, at The Community’s election (but without any obligation to do 
so) after The Community has given Contractor at least thirty (30) days written notice, The 
Community may pay such premium or procure similar insurance coverage from another 
company or companies; and at The Community’s election, The Community may deduct the 



entire cost (or part thereof) from any payment due Contractor, or Contractor shall pay the 
entire cost (or any part thereof) upon demand by The Community. 

•	 Contractor Warranties 
The Contract will contain customary representations and warranties by the Contractor, including, 
without limitation, the following: 
•	 The Contractor will perform all services in accordance with high professional standards in the 

industry; 
•	 The Contractor will use adequate numbers of qualified individuals with suitable training, 


education, experience and skill to perform the services; 

•	 The Contractor will use its best efforts to use efficiently any resources or services necessary to 

provide the services listed in this contract; 
•	 The Contractor will use its best efforts to perform the services in the most cost effective manner 

consistent with the required level of quality and performance; 
•	 The Contractor will perform the services in a manner that does not infringe the proprietary rights 

of any third party; 
•	 The Contractor will perform the services in a manner that complies with all applicable laws and 

regulations; 
•	 The Contractor has duly authorized the execution, delivery and performance of this Contract; 
•	 The Contractor is capable in all respects of fulfilling and shall fulfill all of its obligations under this 

Contract. 
•	 The Contract signatory has the power and authority, including any necessary corporate 


authorizations, necessary to enter this Contract, on behalf of Contractor. 

•	 The Contractor is qualified and registered to transact business in all locations where required. 

•	 Breach of Contract 
Failure to comply with articles, sections, or subsections of this agreement, or making any false 
statement in this agreement, will be considered a material breach of this agreement giving The 
Community authority to invoke any and all remedies available to it under this agreement. 

The Community may cancel this Contract without further liability or penalty for any reasons deemed 
appropriate by The Community. 

•	 Tree Removal Specifications 
Description of Work - General 
The contractor shall perform the following work for each tree removal. All of the following is to be 
included in the unit price per tree removal as applicable: 
•	 Remove all ash trees designated by The Community (typically in the form of an inventory) 
•	 Grind stumps to 10” below soil surface. Remove stump chips, fill with quality topsoil, and apply 

appropriate premium grade grass seed. 
•	 For woodlot trees, remaining stumps must not exceed four (4) in height from ground on all sides. 
•	 Pick up and chip all fallen branches in areas of tree, yard and surrounding areas. 
•	 Remove and dispose of all generated debris. 
•	 Clean, sweep and restore to the condition existing prior to the removal operations all areas of 

paving, lawns, walkways, sidewalks, fixtures, fences etc. that have been damaged, dirtied, altered 
or displaced by the tree removal work.  All debris shall be removed from the site. 

•	 If the community desires to keep the generated wood and chips, the contractor should transport 
all tree(s) and chipped materials to a location as directed by the Community. Otherwise, the 
contractor may keep the tree material and provide a plan on how they will dispose of it. 

•	 Trees must be removed using acceptable industry practices for such removal. These practices 
are outlined by the American National Standards Institute (ANSI) for professional arborists in 
sections A-300 and Z-133. (See www.tcis.org for more information). Contractor should expect that 
it might be necessary to climb trees to perform the tree removal for this specification. 

•	 Driveways and alleys are not to be blocked with generated tree debris beyond the time to 

complete required work on that site and shall at no time remain over night. 


•	 The Contractor must relocate any fixtures or property (including but not limited to fences, 
furniture, gates, etc…) necessary to complete the work of this Contract.  Any fixtures or property 



removed or altered shall be returned to its original site, repaired to its original condition, or if it is 
unable to be repaired, then replaced with an item of at least equal quality. 

• Safety Precautions 
•	 The contractor shall perform work taking precautions against injury to persons, damage to 

property and interference with vehicular traffic. The contractor shall take necessary precautions to 
ensure the safety of all persons engaged in the work of this contract. 

•	 The contractor is responsible for contacting MISS DIG to determine locations of utilities prior to 
beginning stump grinding activity at each location. 

•	 When performing tree removal adjacent to existing sewers, drains, water and gas lines, electric or 
telephone conduits or cables, poles which are to remain in operation, the contractor shall 
maintain such utility equipment and structures in place at their own expense and shall cooperate 
with utility companies, homeowners, or other parties owning or operating such utility equipment or 
structures. 

•	 The contractor shall be responsible for any and all signage or barricades necessary to ensure the 
safety of its workers, homeowners, community employees and the general public. 

•	 The contractor is responsible for following all pertinent local, state and federal Rules and 

Regulations throughout the period of this contract.  
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Planting New Trees 
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Appendix E 
 

Determining Tree Removal  
and Replacement Costs 



Determining Tree Removal and Replacement Costs 
 
What does it cost to remove a 12” dbh ash street tree? Based on average contract cost estimates, 
approximately $340 (tree removal = $270, stump removal=$70).  Cost estimates were averaged and 
obtained from tree service companies in several areas around the state including Milwaukee, 
Madison, Green Bay and Eau Claire. 
 
What does it cost to plant a 2” B&B (balled and burplapped) street tree, including labor and mulch? 
Cost estimates from several Wisconsin tree care firms average $375 per tree. 
 
Does it cost more to remove and plant trees on private property than on public property? Yes, costs 
average about $100 more for removal, $20 more for stumping and $100 more for planting on private 
property due to accessibility and obstacles. Where stump removal is not possible, herbicide spray to 
prevent re-growth is approximately $10 a stump. 
 
How much of a typical community forest is made up of ash? On average, almost 20 percent of 
Wisconsin’s municipal street and park trees are ash species and varieties! (Figures are not available 
for privately owned ash trees.) Eighty percent of Wisconsin’s public urban forest resource is NOT 
ash, and these trees also need care. 
  
What will it cost to remove and replace ash street and park trees in a typical Wisconsin community? 
A typical Wisconsin community with a population of 7500 might have approximately 1500 street 
trees. Based on a 20 percent average ash component, 300 of those trees would be ash; tree and stump 
removal and replacement could exceed $200,000. A community with a population of 32,000 might 
have approximately 11,000 street trees. If 20 percent are ash, removal and replacement costs could 
exceed $1.5 million. 
 
How can I determine specific costs for ash tree removal in my community? A municipal tree 
inventory is invaluable for estimating removal costs. Consult your inventory for the following 
information:  

• total number of ash street and park trees (Subtract any to be removed by electric 
utility company)  

• number of ash in each size class (e.g., 1–6”, 7–12”, etc.) 
• removal costs for each size class (Larger trees—and those with hazards or barriers 

nearby—cost more to remove.) 
• replanting (Costs vary by species, caliper, harvesting/packaging method; contracted 

labor or in-house; replacement rate.) 
 
Removal costs further assume: 1) anticipated tree mortality within one to three years of EAB 
infestation, and 2) removal of trees with more than 50 percent crown dieback. 
 
 
Note: All costs and values based on 2006 estimates. 
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Visual Survey Data Form 
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Emerald ash borer (Agrilus planipennis 
Fairmaire), an invasive insect native to 
Asia, has killed tens of millions of ash 

trees in urban, rural and forested settings. 
This beetle was first discovered in 2002 in 
southeast Michigan and Windsor, Ontario. As 
of June 2009, emerald ash borer (EAB) infes-
tations were known to be present in 12 states 
and two Canadian provinces. Many hom-
eowners, arborists and tree care profession-
als want to protect valuable ash trees from 
EAB. Scientists have learned much about this 
insect and methods to protect ash trees since 
2002. This bulletin is designed to answer 
frequently asked questions and provide 
the most current information on insecticide 
options for controlling EAB. 

Answers to Frequently 
Asked Questions
What options do I have for treating my 
ash trees? 

If you elect to treat your ash trees, there are 
several insecticide options available and 
research has shown that treatments can be 
effective. Keep in mind, however, that con-
trolling insects that feed under the bark with 
insecticides has always been difficult. This is 
especially true with EAB because our native 
North American ash trees have little natural 
resistance to this pest. In university trials, 
some insecticide treatments were effective in 

Insecticide Options for 
Protecting Ash Trees from 
Emerald Ash Borer

some sites, but the same treat-
ments failed in other sites. Further-
more, in some studies conducted 
over multiple years, EAB densities 
continued to increase in individual 
trees despite annual treatment. 
Some arborists have combined 
treatments to increase the odds of 
success (e.g., combining a cover 
spray with a systemic treatment). 

Our understanding of how EAB 
can be managed successfully 
with insecticides has increased 
substantially in recent years. The 
current state of this understanding 
is detailed in the bulletin. It is important to 
note that research on management of EAB 
remains a work in progress. Scientists from 
universities, government agencies and com-
panies continue to conduct intensive studies 
to understand how and when insecticide 
treatments will be most effective. 

I know my tree is already infested with 
EAB. Will insecticides still be effective? 

If a tree has lost more than 50 percent of its 
canopy, it is probably too late to save the 
tree. Studies have shown that it is best to 
begin using insecticides while ash trees are 
still relatively healthy. This is because most 
of the insecticides used for EAB control act 
systemically — the insecticide must be trans-
ported within the tree. In other words, a tree 
must be healthy enough to carry a systemic 
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insecticide up the trunk and into the branches 
and canopy. When EAB larvae feed, their gal-
leries injure the phloem and xylem that make 
up the plant’s circulatory system. This inter-
feres with the ability of the tree to transport 
nutrients and water, as well as insecticides. As 
a tree becomes more and more infested, the 
injury becomes more severe. Large branches 
or even the trunk can be girdled by the larval 
galleries. 

Studies have also shown that if the canopy of 
a tree is already declining when insecticide 
treatments are initiated, the condition of the 
tree may continue to deteriorate during the 
first year of treatment. In many cases, the tree 
canopy will begin to improve in the second 
year of treatment. This lag in the reversal of 
canopy decline probably reflects the time 
needed for the tree to repair its vascular 
system after the EAB infestation has been 
reduced. 

My ash tree looks fine but my county 
is quarantined for EAB. Should I start 
treating my tree?

Scientists have learned that ash trees with low 
densities of EAB often have few or no exter-
nal symptoms of infestation. Therefore, if 
your property is within a county that has been 
quarantined for EAB, your ash trees are prob-
ably at risk. Similarly, if your trees are outside 
a quarantined county but are still within 
10-15 miles of a known EAB infestation, they 
may be at risk. If your ash trees are more than 
15 miles beyond this range, it is probably 
too early to begin insecticide treatments. 
Treatment programs that begin too early 
are a waste of money. Remember, however, 
that new EAB infestations have been discov-
ered every year since 2002 and existing EAB 
populations will build and spread over time. 
Stay up to date with current EAB quaran-
tine maps and related information at www.
emeraldashborer.info. You can use the links 
in this Web site to access specific information 
for individual states. When an EAB infesta-
tion is detected in a state or county for the 
first time, it will be added to these maps. 
Note, however, that once an area has been 
quarantined, EAB surveys generally stop, and 
further spread of EAB in that area will not be 
reflected on future maps. 

I realize that I will have to protect my 
ash trees from EAB for several years. Is 
it worth it? 

The economics of treating ash trees with 
insecticides for EAB protection are com-
plicated. Factors that can be considered 
include the cost of the insecticide and 
expense of application, the size of the trees, 
the likelihood of success, and potential 
costs of removing and replacing the trees. 
Until recently, insecticide products had to 
be applied every year. A new product that 
is effective for two years or even longer 
(emamectin benzoate) has altered the eco-
nomics of treating ash trees. As research pro-
gresses, costs and methods of treating trees 
will continue to change and it will be impor-
tant to stay up to date on treatment options.

Benefits of treating trees can be more difficult 
to quantify than costs. Landscape trees typi-
cally increase property values, provide shade 
and cooling, and contribute to the quality of 
life in a neighborhood. Many people are sen-
timental about their trees. These intangible 
qualities are important and should be part of 
any decision to invest in an EAB management 
program. 

It is also worth noting that the size of EAB 
populations in a specific area will change 
over time. Populations initially build very 
slowly, but later increase rapidly as more 
trees become infested. As EAB populations 
reach their peak, many trees will decline and 
die within one or two years. As untreated ash 
trees in the area succumb, however, the local 
EAB population will decrease substantially. 
Scientists do not yet have enough experi-
ence with EAB to know what will happen 
over time to trees that survive the initial 
wave of EAB. Ash seedlings and saplings are 
common in forests, woodlots, and right-of-
ways, however, and it is unlikely that EAB will 
ever completely disappear from an area. That 
means that ash trees may always be at some 
risk of being attacked by EAB, but it seems 
reasonable to expect that treatment costs 
could eventually decrease as pest pressure 
declines after the EAB wave has passed. 
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Table 1. Insecticide options for professionals and homeowners for controlling EAB that 
have been tested in multiple university trials. Some products may not be labeled for use in 
all states. Some of the listed products failed to protect ash trees when they were applied at 
labeled rates. Inclusion of a product in this table does not imply that it is endorsed by the 
authors or has been consistently effective for EAB control. See text for details regarding 
effectiveness.

Insecticide Formulation Active Ingredient Application Method Recommended Timing

Professional Use Products

Merit® (75WP, 75WSP, 2F) Imidacloprid Soil injection or drench Mid-fall and/or mid- to late spring

XytectTM (2F, 75WSP) Imidacloprid Soil injection or drench Mid-fall and/or mid- to late spring

IMA-jet® Imidacloprid Trunk injection Early May to mid-June

Imicide® Imidacloprid Trunk injection Early May to mid-June

TREE-ägeTM Emamectin benzoate Trunk injection Early May to mid-June

Inject-A-Cide B® Bidrin® Trunk injection Early May to mid-June

SafariTM (20 SG) Dinotefuran Systemic bark spray Early May to mid-June

Astro® Permethrin

Preventive bark and 
foliage cover sprays

2 applications at 4-week intervals; 
first spray should occur when 
black locust is blooming (early 
May in southern Ohio to early 
June in mid-Michigan)

OnyxTM Bifenthrin

Tempo® Cyfluthrin

Sevin® SL Carbaryl

Homeowner Formulation

Bayer AdvancedTM Tree & Shrub 
Insect Control

Imidacloprid Soil drench Mid-fall or mid- to late spring

Insecticide Options for 
Controlling EAB 
Insecticides that can effectively control EAB 
fall into four categories: (1) systemic insec-
ticides that are applied as soil injections or 
drenches; (2) systemic insecticides applied 
as trunk injections; (3) systemic insecticides 
applied as lower trunk sprays; and (4) pro-
tective cover sprays that are applied to the 
trunk, main branches, and (depending on the 
label) foliage. 

Insecticide formulations and application 
methods that have been evaluated for control 
of EAB are listed in Table 1. Some are mar-
keted for use by homeowners while others 
are intended for use only by professional 
applicators. The “active ingredient” refers to 
the compound in the product that is actually 
toxic to the insect. 

Formulations included in Table 1 have been 
evaluated in multiple field trials conducted 
by the authors. Inclusion of a product in Table 
1 does not imply that it is endorsed by the 
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authors or has been consistently effective for 
EAB control. Please see the following sec-
tions for specific information about results 
from these trials. Results of some tests have 
also been posted on www.emeraldashborer.
info.

Strategies for the most effective use of these 
insecticide products are described below. It 
is important to note that pesticide labels and 
registrations change constantly and vary from 
state to state. It is the legal responsibility of 
the pesticide applicator to read, understand 
and follow all current label directions for the 
specific pesticide product being used. 

Using Insecticides to 
Control EAB 
Soil-Applied Systemic Insecticides 

Systemic insecticides applied to the soil 
are taken up by the roots and translocated 
throughout the tree. The most widely tested 
soil-applied systemic insecticide for control of 
EAB is imidacloprid, which is available under 
several brand names for use by professional 
applicators and homeowners (see Table 1). 
All imidacloprid formulations can be applied 
as a drench by mixing the product with water, 
then pouring the solution directly on the soil 
around the base of the trunk. Dinotefuran 
was recently labeled for use against EAB as a 
soil treatment (in addition to its use as a basal 
trunk spray discussed below). Studies to test 
its effectiveness as a soil treatment are cur-
rently underway in Michigan and Ohio.

Imidacloprid soil applications should be 
made when the soil is moist but not satu-
rated. Application to water-logged soil 
can result in poor uptake if the insecticide 
becomes excessively diluted and can also 
result in puddles of insecticide that could 
wash away, potentially contaminating surface 
waters and storm sewers. Insecticide uptake 
will also be limited when soil is excessively 
dry. Irrigating the soil surrounding the base 
of the tree before the insecticide application 
can improve uptake. 

The application rates for the homeowner 
product (Bayer AdvancedTM Tree & Shrub 
Insect Control) and professional formulations 

of imidacloprid are very similar. Homeowners 
apply the same amount of active ingredient 
that professionals apply. However, there are 
certain restrictions on the use of homeowner 
formulations that do not apply to professional 
formulations. Homeowner formulations of 
imidacloprid can be applied only as a drench. 
It is not legal to inject these products into the 
soil, although some companies have mar-
keted devices to homeowners specifically for 
this purpose. Homeowners are also restricted 
to making only one application per year. 
Several generic products containing imida-
cloprid are available to homeowners, but the 
formulations vary and the effectiveness of 
these products has not yet been evaluated in 
university tests.

Soil drenches offer the advantage of requir-
ing no special equipment for applica-
tion other than a bucket or watering can. 
However, imidacloprid can bind to surface 
layers of organic matter, such as mulch or leaf 
litter, which can reduce uptake by the tree. 
Before applying soil drenches, it is impor-
tant to remove, rake or pull away any mulch 
or dead leaves so the insecticide solution is 
poured directly on the mineral soil. 

Imidacloprid formulations labeled for use by 
professionals can be applied as a soil drench 
or as soil injections. Soil injections require 
specialized equipment, but offer the advan-
tage of placing the insecticide under mulch 
or turf and directly into the root zone. This 
also can help to prevent runoff on sloped 
surfaces. Injections should be made just deep 
enough to place the insecticide beneath the 
soil surface (2-4 inches). Soil injections should 
be made within 18 inches of the trunk where 
the density of fine roots is highest. As you 
move away from the tree, large radial roots 
diverge like spokes on a wheel and studies 
have shown that uptake is higher when the 
product is applied at the base of the trunk. 
There are no studies that show that applying 
fertilizer with imidacloprid enhances uptake 
or effectiveness of the insecticide.

Optimal timing for imidacloprid soil injec-
tions and drenches is mid-April to mid-May, 
depending on your region. Allow four to 
six weeks for uptake and distribution of the 
insecticide within the tree. In southern Ohio, 
for example, you would apply the product by 
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mid-April; in southern Michigan, you should 
apply the product by early to mid-May. 
When treating larger trees (e.g., with trunks 
larger than 12 inches in diameter), treat on 
the earlier side of the recommended timing. 
Large trees will require more time for uptake 
and transportation of the insecticide than will 
small trees. Recent tests show that imidaclo-
prid soil treatments can also be successful 
when applied in the fall. 

Trunk-Injected Systemic Insecticides 

Several systemic insecticide products can 
be injected directly into the trunk of the 
tree including formulations of imidacloprid 
and emamectin benzoate (see Table 1). An 
advantage of trunk injections is that they can 
be used on sites where soil treatments may 
not be practical or effective, including trees 
growing on excessively wet, compacted or 
restricted soil environments. However, trunk 
injections do wound the trunk, which may 
cause long-term damage, especially if treat-
ments are applied annually. 

Products applied as trunk injections are 
typically absorbed and transported within 
the tree more quickly than soil applications. 
Allow three to four weeks for most trunk-
injected products to move through the tree. 
Optimal timing of trunk injections occurs 
after trees have leafed out in spring but 
before EAB eggs have hatched, or generally 
between mid-May and mid-June. Uptake of 
trunk-injected insecticides will be most effi-
cient when trees are actively transpiring. Best 
results are usually obtained by injecting trees 
in the morning when soil is moist but not 
saturated. Uptake will be slowed by hot after-
noon temperatures and dry soil conditions. 

Noninvasive, Systemic Basal 
Trunk Sprays

Dinotefuran is labeled for application as a 
noninvasive, systemic bark spray for EAB 
control. It belongs to the same chemical class 
as imidacloprid (neonicotinoids) but is much 
more soluble. The formulated insecticide is 
sprayed on the lower five to six feet of the 
trunk using a common garden sprayer and 
low pressure. Research has shown that the 
insecticide penetrates the bark and moves 
systemically throughout the rest of the tree. 

Dinotefuran can be mixed with surfactants 
that may facilitate its movement into the tree, 
particularly on large trees with thick bark. 
However, in field trials, adding a surfactant 
did not consistently increase the amount 
of insecticide recovered from the leaves of 
treated trees. 

The basal trunk spray offers the advantage of 
being quick and easy to apply and requires 
no special equipment other than a garden 
sprayer. This application technique does not 
wound the tree, and when applied correctly, 
the insecticide does not enter the soil.

Protective Cover Sprays 

Insecticides can be sprayed on the trunk, 
branches and (depending on the label) 
foliage to kill adult EAB beetles as they feed 
on ash leaves, and newly hatched larvae as 
they chew through the bark. Thorough cover-
age is essential for best results. Products 
that have been evaluated as cover sprays for 
control of EAB include some specific formula-
tions of permethrin, bifenthrin, cyfluthrin and 
carbaryl (see Table 1). 

Protective cover sprays are designed to 
prevent EAB from entering the tree and will 
have no effect on larvae feeding under the 
bark. Cover sprays should be timed to occur 
when most adult beetles are feeding and 
beginning to lay eggs. Adult activity can 
be difficult to monitor because there are no 

Healthy ash trees that 
have been protected 
with insecticides 
growing next to 
untreated ash trees 
killed by EAB.
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effective pheromone traps for EAB. However, 
first emergence of EAB adults generally 
occurs between 450-550 degree days (start-
ing date of January 1, base temperature of 
50˚F), which corresponds closely with full 
bloom of black locust (Robinia pseudoacacia). 
For best results, consider two applications, 
one at 500 DD50 (as black locust approaches 
full bloom) and a second spray four weeks 
later. 

How Effective Are 
Insecticides for Control of 
EAB? 
Extensive testing of insecticides for control 
of EAB has been conducted by researchers 
at Michigan State University (MSU) and The 
Ohio State University (OSU). Results of some 
of the MSU trials are available at www.emer-
aldashborer.info. 

Soil-Applied Systemic Insecticides 

Efficacy of imidacloprid soil injections for con-
trolling EAB has been inconsistent; in some 
trials EAB control was excellent, while others 
yielded poor results. Differences in applica-
tion protocols and conditions of the trials 
have varied considerably, making it difficult 
to reach firm conclusions about sources of 
variation in efficacy. For example, an MSU 
study found that low-volume soil injections of 
imidacloprid applied to small trees averag-
ing 4 inches in DBH (diameter of the trunk 
at breast height) using the Kioritz applicator 
(a hand-held device for making low-volume 
injections) provided good control at one 
site. However, control was poor at another 
site where the same application protocols 
were used to treat larger trees (13-inch DBH). 
Imidacloprid levels may have been too low in 
the larger trees to provide adequate control. 
Higher pest pressure at the second site also 
may have contributed to poor control in the 
large trees. 

In the same trials, high-pressure soil injections 
of imidacloprid (applied in two concentric 
rings, with one at the base of the tree and the 
other halfway to the drip line of the canopy) 
provided excellent control at one site. At 
another site, however, soil injections applied 
using the same rate, timing and application 

method were completely ineffective, even 
though tree size and infestation pressure 
were very similar. It should be noted that 
recent studies have shown that imidacloprid 
soil injections made at the base of the trunk 
result in more effective uptake than applica-
tions made on grid or circular patterns under 
the canopy. 

Imidacloprid soil drenches have also gen-
erated mixed results. In some studies 
conducted by MSU and OSU researchers, 
imidacloprid soil drenches have provided 
excellent control of EAB. However, in other 
studies, control has been inconsistent. Expe-
rience and research indicate that imidacloprid 
soil drenches are most effective on smaller 
trees and control of EAB on trees with a DBH 
that exceeds 15 inches is less consistent. 

This inconsistency may be due to the fact 
that application rates for systemic insecticides 
are based on amount of product per inch of 
trunk diameter or circumference. As the DBH 
of a tree increases, the amount of vascular 
tissue, leaf area and biomass that must be 
protected by the insecticide increases expo-
nentially. Consequently, for a particular appli-
cation rate, the amount of insecticide applied 
as a function of tree size is proportionally 
decreased as trunk diameter increases. 
Hence, the DBH-based application rates that 
effectively protect relatively small trees can 
be too low to effectively protect large trees. 
Some systemic insecticide products address 
this issue by increasing the application rate 
for large trees. 

In an OSU study with larger trees (15- to 
22-inch DBH), XytectTM (imidacloprid) soil 
drenches provided consistent control of EAB 
when applied experimentally at twice the rate 
that was allowed at that time. Recently, the 
XytectTM label was modified to allow the use 
of this higher rate, which we now recommend 
when treating trees larger than 15-inch DBH. 
Merit® imidacloprid formulations, however, 
are not labeled for application at this high 
rate. Therefore, when treating trees greater 
than 15-inch DBH with Merit® soil treatments, 
two applications are recommended, either 
in the fall and again in the spring, or twice 
in the spring, about four weeks apart (for 
example in late April and again in late May). 
This is not an option for Bayer AdvancedTM 
Tree and Shrub Insect Control and other 

EAB adults must feed 
on foliage before they 
become reproduc-
tively mature.
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homeowner formulations of imidacloprid, 
which are limited by the label to one applica-
tion per year. Homeowners wishing to protect 
trees larger than 15-inch DBH should con-
sider having their trees professionally treated.

Treatment programs must comply with any 
limits specified on the label regarding the 
maximum amount of insecticide that can be 
applied per acre during a given year.

Trunk-Injected Systemic Insecticides 

Emamectin benzoate • In several inten-
sive studies conducted by MSU and OSU 
researchers, a single injection of emamectin 
benzoate in mid-May or early June pro-
vided excellent control of EAB for at least 
two years, even under high pest pressure. 
For example, in a highly-replicated study 
conducted on trees ranging in size from 5- 
to 20-inch DBH at three sites in Michigan, 
untreated trees had an average of 68 to 132 
EAB larvae per m2 of bark surface, which 
represents high pest pressure. In contrast, 
trees treated with emamectin benzoate had, 
on average, only 0.2 larvae per m2, a reduc-
tion of > 99 percent. When additional trees 
were felled and debarked two years after the 
emamectin benzoate injection, there were 
still virtually no larvae in the treated trees, 
while adjacent, untreated trees at the same 
sites had hundreds of larvae. 

In two OSU studies conducted in Toledo 
with street trees ranging in size from 15- 
to 25-inch DBH, a single application of 
emamectin benzoate also provided excel-
lent control for two years. There was no sign 
of canopy decline in treated trees and very 
few emergence holes, while the canopies of 
adjacent, untreated trees exhibited severe 
decline and extremely high numbers of emer-
gence holes. 

One study suggests that a single injection of 
emamectin benzoate may even control EAB 
for three years. Additional studies to further 
evaluate the long-term effectiveness of 
emamectin benzoate are underway. To date, 
this is the only product that controls EAB for 
more than one year with a single application. 
In addition, in side-by-side comparisons with 
other systemic products (neonicotinoids), 
emamectin benzoate was more effective. 

Imidacloprid • Trunk injections with imidaclo-
prid products have provided varying degrees 
of EAB control in trials conducted at different 
sites in Ohio and Michigan. In an MSU study, 
larval density in trees treated with Imicide® 
injections were reduced by 60 percent to 96 
percent, compared to untreated controls. 
There was no apparent relationship between 
efficacy and trunk diameter or infestation 
pressure. In another MSU trial, imidacloprid 
trunk injections made in late May were more 
effective than those made in mid-July, and 
IMA-jet® injections provided higher levels of 
control than did Imicide®, perhaps because 
the IMA-jet® label calls for a greater amount 
of active ingredient to be applied on large 
trees. In an OSU study in Toledo, IMA-jet® 
provided excellent control of EAB on 15- to 
25-inch trees under high pest pressure when 
trees were injected annually. However, trees 
that were injected every other year were not 
consistently protected.

In a discouraging study conducted in Michi-
gan, ash trees continued to decline from one 
year to the next despite being injected in 
both years with either Bidrin (Inject-A-Cide 
B®) or imidacloprid. The imidacloprid treat-
ments consisted of two consecutive years of 
Imicide® (10% imidacloprid) applied using 
Mauget® micro-injection capsules, or an 
experimental 12% formulation of imidaclo-
prid in the first year followed by PointerTM 
(5% imidacloprid) in the second year with 
both applied using the WedgleTM Direct-
InjectTM System. All three treatment regimes 
suppressed EAB infestation levels in both 
years, with Imicide® generally providing 
best control under high pest pressure in 
both small (six-inch DBH) and larger (16-inch 
DBH) caliper trees. However, larval density 
increased in treated and untreated trees from 
one year to the next. Furthermore, canopy 
dieback increased by at least 67 percent in all 
treated trees (although this was substantially 
less than the amount of dieback observed 
in untreated trees). Even consecutive years 
of these treatments only slowed ash decline 
under severe pest pressure. In another MSU 
study, ACECAP® trunk implants (active ingre-
dient is acephate) did not adequately protect 
large trees (greater than 15-inch DBH) under 
high pest pressure.

EAB larvae damage 
the vascular system of 
the tree as they feed, 
which interferes with 
movement of systemic 
insecticides in the 
tree.
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Noninvasive Basal Trunk Sprays with 
Dinotefuran

Studies to date indicate that systemic basal 
trunk sprays with dinotefuran are about as 
effective as imidacloprid treatments. MSU 
and OSU studies have evaluated residues 
in leaves from trees treated with the basal 
trunk spray. Results show that the dinotefuran 
effectively moved into the trees and was 
translocated to the canopy at rates similar to 
those of other trunk-injected insecticides, and 
faster than other soil-applied neonicotinoid 
products. 

As with imidacloprid treatments, control of 
EAB with dinotefuran has been variable in 
research trials. In an MSU study conducted 
in 2007 and 2008, dinotefuran trunk sprays 
reduced EAB larval density by approxi-
mately 30 percent to 60 percent compared 
to the heavily infested untreated trees. The 
treatment was effective for only one year 
and would have to be applied annually. In 
general, control is better and more consistent 
in smaller trees than in large trees, but more 
research is needed with larger trees. Studies 
to address the long-term effectiveness of 
annual dinotefuran applications for control of 
EAB are underway. 

Protective Cover Sprays 

MSU studies have shown that applications 
of OnyxTM, Tempo® and Sevin® SL provided 
good control of EAB, especially when the 
insecticides were applied in late May and 
again in early July. Acephate sprays were less 
effective. BotaniGard® (Beauvaria bassiana) 
was also ineffective under high pest pres-
sure. Astro® (permethrin) was not evaluated 
against EAB in these tests, but has been 
effective for controlling other species of 
wood borers and bark beetles.

In another MSU study, spraying Tempo® 
just on the foliage and upper branches or 
spraying the entire tree were more effective 
than simply spraying just the trunk and large 
branches. This suggests that some cover 
sprays may be especially effective for con-
trolling EAB adults as they feed on leaves 
in the canopy. A single, well-timed spray 
was also found to provide good control of 
EAB, although two sprays may provide extra 
assurance given the long period of adult EAB 
activity. 

It should be noted that spraying large trees 
is likely to result in a considerable amount of 
insecticide drift, even when conditions are 
ideal. Drift and potential effects of insecti-
cides on non-target organisms should be 
considered when selecting options for EAB 
control. 

Acknowledgements
Production and distribution of this bulletin 
were supported in part by cooperative agree-
ments from the U.S. Department of Agricul-
ture’s Animal and Plant Health Inspection 
Service (USDA-APHIS) and the U.S. Forest 
Service, Northeastern Area, Forest Health 
Protection. This bulletin may not necessarily 
express the views of the USDA.



Herms, McCullough, Smitley, Sadof, Williamson, Nixon 11

Key Points and Summary 
Recommendations

	Insecticides can effectively protect ash trees from EAB.

	Unnecessary insecticide applications waste money. If EAB has 
not been detected within 10-15 miles, your trees are at low 
risk. Be aware of the status of EAB in your location. Current 
maps of known EAB populations can be found at www.emer-
aldashborer.info. Remember, however, that once a county is 
quarantined, maps for that county are no longer updated. 

	Trees that are already infested and showing signs of canopy 
decline when treatments are initiated may continue to decline 
in the first year after treatment, and then begin to show 
improvement in the second year due to time lag associated 
with vascular healing. Trees exhibiting more than 50 percent 
canopy decline are unlikely to recover even if treated.

	Emamectin benzoate is the only product tested to date that 
controls EAB for more than one year with a single application. 
It also provided a higher level of control than other products 
in side-by-side studies.

	Soil drenches and injections are most effective when made at 
the base of the trunk. Imidacloprid applications made in the 
spring or the fall have been shown to be equally effective. 

	Soil injections should be no more than 2-4 inches deep, to 
avoid placing the insecticide beneath feeder roots.

	To facilitate uptake, systemic trunk and soil insecticides 
should be applied when the soil is moist but not saturated or 
excessively dry.

	Research and experience suggest that effectiveness of insecti-
cides has been less consistent on larger trees. Research has 
not been conducted on trees larger than 25-inch DBH. When 
treating very large trees under high pest pressure, it may be 
necessary to consider combining two treatment strategies.

	XytectTM soil treatments are labeled for application at a 
higher maximum rate than other imidacloprid formulations, 
and we recommend that trees larger than 15-inch DBH be 
treated using the highest labeled rate. Merit® imidacloprid 
formulations are not labeled for use at this higher rate. When 
treating larger trees with Merit® soil treatments, best results 
will be obtained with two applications per year. Imidacloprid 
formulations for homeowners (Bayer AdvancedTM Tree & 
Shrub Insect Control and other generic formulations) can be 
applied only once per year. 

	Homeowners wishing to protect trees larger than 15-inch 
DBH should consider having their trees professionally treated.

	Treatment programs must comply with any label restrictions 
on the amount of insecticide that can be applied per acre in a 
given year.
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The Cooperative Emerald Ash Borer Program

For more information and to order  
additional copies of this bulletin:

www.emeraldashborer.info/

 

The Ohio State University EAB Outreach Team

www.ashalert.osu.edu

 

Purdue Extension

www.entm.purdue.edu/eab/

 

University of Wisconsin 

www.entomology.wisc.edu/emeraldashborer/

 

University of Illinois

ipm.illinois.edu/landturf/insects/

 

University of Minnesota

www.extension.umn.edu/issues/eab/
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The emerald ash borer (EAB), Agrilus planipennis, is an  

  

exotic insect that was first identified in southeast Michigan  
in 2002.  EAB infests and kills all true ash species  
(Fraxinus spp.) that are native to Wisconsin.  Even healthy 
ash trees decline and die within several years.   
 
EAB has been detected in Wisconsin.  In August 2008,  
EAB was detected in northwest Ozaukee County and  
northeast Washington County.  Since then, EAB has been  
found in several areas around the state (Figure 1).   
 
EAB has also been found in numerous states and Canadian  
provinces.  A current distribution map is available at  
www.emeraldashborer.wi.gov. 
 
Regulatory Considerations 
Generally, state and/or federal quarantines follow a  Figure 1.  EAB detections in Wisconsin as of February 15, 

2010.  Counties in red are quarantined. confirmed EAB find.  The Wisconsin Department of  
Agriculture, Trade and Consumer Protection (DATCP)  
and the USDA Animal Plant Health Inspection Service (APHIS) determine the quarantine areas.  
When an area is quarantined, it means that the following items cannot be transported out of the 
quarantined area:  
(a) The emerald ash borer, Agrilus planipennis Fairmaire, in any living stage. 
(b) Ash trees. 
(c) Ash limbs, branches and roots. 
(d) Ash logs, slabs or untreated lumber with bark attached. 
(e) Cut firewood of all hardwood (non-coniferous) species. 
(f) Ash chips and ash bark fragments (both composted and uncomposted) larger than one inch in   
     diameter (in two dimensions). 
(g) Any other item or substance that may be designated as a regulated item if a DATCP pest control     
     official determines that it presents a risk of spreading emerald ash borer and notifies the person in  
     possession of the item or substance that it is subject to the restrictions of the regulations. 
   
Additional counties will be quarantined as new EAB finds occur.  For a current list of quarantined 
counties and regulations, visit the Wisconsin EAB website, www.emeraldashborer.wi.gov.  
 
Response Considerations 
The Wisconsin DATCP and the Department of Natural Resources (DNR) have developed a response 
plan for EAB.  For each EAB detection, a delimitation survey will be conducted to determine the 
extent of the infestation.  Following the delimitation, a plan of action will be recommended to manage 
or slow the spread of the infestation.  Each infestation will be individually examined and evaluated to 
determine the most responsible and reasonable course of action, based on the most scientifically sound 
information available at the time.  In addition to the collection of scientific data, site surveys will be 
conducted to determine environmental sensitivity, endangered resources and social impacts.  Where 

http://www.emeraldashborer.wi.gov/


appropriate, Native American Traditional Ecological Knowledge will also be taken into consideration.   
These assessments will be done with guidance from the US Fish and Wildlife Service and DNR 
Endangered Resources.  It is unlikely that there is a one-size-fits-all strategy for managing an 
infestation of EAB.  The response plan may be viewed at www.emeraldashborer.wi.gov.  
 
Symptoms and Signs 
EAB-infested trees usually have multiple symptoms of infestation if they have been infested for 
several years (Figs. 2-5).  Be aware that similar signs and symptoms can be due to other causes. 

Fig. 7.   Potential extent of ash mortality 
from EAB in Wisconsin.   The level of 
ash mortality was predicted by the risk 
of introduction and number of ash trees. 

 

Fig. 3.  Epicormic sprouts at 
the base of an infested ash 
tree. 

   Fig. 6.  EAB adult.  Photo by     
   H. Russell, Michigan State  
   University. 

 Fig. 4.  S-shaped larval galleries. 
Fig. 5.  D-shaped exit hole created by 
an EAB adult beetle. 

 
Fig. 2.  Thinning crown. 

Symptoms and signs of EAB infestation include thin foliage and/or dieback in the 
upper crown, epicormic sprouts on the stem or at the base, heavy woodpecker 
activity, S-shaped larval galleries under the bark and 1/8” D-shaped exit holes.  
 
Adult beetles are approximately ½” in length and emerald green (Fig. 6).  
Collecting a suspected EAB specimen is very important for proper identification.  
Freezing the insect or preserving it in rubbing alcohol will maintain the 
specimen until an expert can examine it.  
 
Reporting Suspects 
Monitor for symptoms of EAB infestation and report suspect trees and  
insects to the Wisconsin EAB hotline (1-800-462-2803), or email reports  
to eab@datcp.state.wi.us. 
 
Risk of Introduction 
It is very likely that there will be additional detections of EAB in Wisconsin 
due to accidental transport of the insect in firewood, nursery stock and  
unprocessed logs.  Campgrounds and urban areas are currently thought to  
be at highest risk of EAB introduction.  Landowners should consider the  
likelihood of introduction in the local area when considering management  
options.  Natural spread of EAB from an infested site is currently thought  
to be about ½ mile per year.   
 
Future Impacts 
Early observations have revealed no natural resistance to EAB in the  
native ash population, yet it is too early to dismiss native resistance as a  
possibility.  Insecticide treatments can stop or reverse tree decline in  
moderately-infested yard trees, but are not practical for treatment of ash  
in forests.   

mailto:eab@datcp.state.wi.us


There is very little data on the impacts of various population levels of EAB on the ash forest.  Over 
time, predicting impact will be based on a better understanding of the insect’s population dynamics.  
Research may reveal new management options, and maintaining an ash component will help to 
maintain species diversity and other benefits that ash provides.   
 
Landowners should carefully evaluate long-term management options and determine which 
silvicultural practices are suitable for their stands.  Preparing a stand for EAB impacts may allow the 
stand to remain adequately stocked with non-ash species and able to meet management objectives if all 
of the ash dies or is harvested.  Removing all ash prior to EAB establishment in the local area is 
not recommended.  EAB detection in the local area may lead to increased harvesting of ash and thus 
affect ash timber prices.  Be aware that EAB impacts may affect lands enrolled in Managed Forest Law 
(MFL) and Conservation Reserve Program (CRP).   

Fig. 8.  Number of Wisconsin ash trees greater than 1 inch in diameter.  
Data are from USDA Forest Service Forest Inventory and Analysis plot 
network, 2006.
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It is important that landowners evaluate the potential impacts of E
forester to determine whether it is appropriate to adjust the
decision to alter a management plan will depend on several factors, in
distance from known EAB infestations, stand composition and

 sustainable forest mana
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markets for the wood.  In all cases, gement practices should be 
followed.   

The Ash Resource in Wisconsin   
There are over 700 million ash trees > 1” in 
diameter in Wisconsin’s forests, comprising 
approximately 7% of all forest trees greater than 
1” in diameter (Fig. 8).  Ash is also a common 
street and yard tree.  Approximately 20% of urban 
street trees and 12% of all urban trees are ash.   
 
White ash (Fraxinus americana) is rarely found 
growing in pure stands but is present throughout 
the state, occasionally as the dominant component 
in a forest.  White ash grows on a variety of sites 
but is most frequently found on fertile, well-
drained soils.   
 
Green ash (F. pennsylvanica) is found throughout 
the state, but is most common in southern 
Wisconsin.  It may form pure stands or grow in 
association with black ash, red maple, silver maple, swamp white oak, and elm.  It grows as an 
associate in upland hardwood stands, but is most common in and around stream banks, floodplains, 
and swamps.   
 
Black ash (F. nigra) is distributed over the entire state but is most frequently found in northern 
Wisconsin.  It is most common in swamps, but is also found in other wet forest types. 
 
Blue ash (F. quadrangulata) is a threatened species that is currently found only at a few sites in 
Waukesha County.  The species is at the edge of its range in Wisconsin, but is common in states 
farther south.  The species is not of commercial importance. 
 



Mountain ash (Sorbus americana and S. decora) is not a true ash and is not susceptible to EAB 
infestation.   
 
Ash Management in Forests 
Landowners should contact a professional forester for assistance with the management of their forests 
and ash trees.  Landowners should carefully evaluate long-term management options and determine 
which silvicultural practices are suitable for their stands.  Research may reveal new management 
options, and maintaining an ash component will help to maintain species diversity and other benefits 
that ash provides.  Removing all ash prior to EAB establishment in the local area is not recommended. 
 
Management of Artificial Regeneration 

   In quarantined counties, planting ash is not recommended.  Outside of a      
 quarantined county, limit ash to 10% or less of a new planting.  It is unknown 
where EAB will become established in Wisconsin or how quickly it will spread, but 
there is a high risk that ash in a new planting will be killed before maturity.  
 

 
Management of Natural Regeneration 

    In quarantined counties, review the ‘Silvicultural Guidelines for Quarantined   
   Counties’ section.  If outside a quarantined county, continue current   
  management practices in seedling and sapling stands and sites that are   
 naturally regenerating.   
 
If the ash component represents > 10% of all regeneration, then consider reducing   

 the ash component with release operations, favoring non-ash species.  Retain the   
most vigorous ash stems.  Active treatment of ash regeneration through cutting or herbicide may be 
needed.  Supplemental planting of non-ash species is another option to increase the non-ash 
component.   
 

Percent of species volume by ash basal area category
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Where ash regeneration is predominant   
(> 50%), and if feasible, implement 
practices that discourage young ash and 
encourage regeneration of non-ash species 
through natural or artificial techniques.  
 
Management in Established Stands 
In quarantined counties, review the 
‘Silvicultural Guidelines for 
Quarantined Counties’ section.   
 
Options for preparing forest lands will 
depend in part on the frequency of ash in 
the stand (Fig. 9).  As the proportion of 
ash rises, fewer options will be available.   

 
Fig. 9.  Percentage of Wisconsin growing stock volume by ash dominance category.   
For example, a majority of black ash volume occurs in stands where black ash is 
more than 40% of the basal area.  Data from USDA Forest Service Inventory and 
Analysis plot data, 2006. 

The management guidelines have been  
developed based on three ash basal area  
levels:  1) ash < 20%, 2) ash 20-40%, and  
3) ash > 40%. 
 
 



Management in Established Stands Where Ash is a Minor Component (< 20%) 
If the stand is within a quarantined county, review the ‘Silvicultural Guidelines for 
Quarantined Counties’ section.  If outside a quarantined county, continue normal long-
term management activities with incorporation of the following guidelines.   

 
In most cases where ash is a minor component, management goals will still be met even if EAB 
becomes established and all of the ash die or are harvested.     
 
Follow the standard order of removal guidelines when selecting trees to remove or retain while 
keeping the stand adequately stocked.  Ash is not yet considered high risk.  Ash may be considered a 
less desirable species in the order of removal.  Removing low vigor, stressed ash may make a stand 
less attractive to EAB and thus delay initial stand infestation.  Keep ash that are of good form and 
vigor and encourage species diversity.   
 
Management in Established Stands Where Ash is a Medium Component (20-40%) 

If the stand is within a quarantined county, review the ‘Silvicultural Guidelines 
for Quarantined Counties’ section.  If outside a quarantined county, continue 
normal long-term management activities with incorporation of the following    
 guidelines.   

 
Reduce the proportion of ash during regularly-scheduled entries, aiming for a species composition     
(< 20% ash) that would leave the stand adequately stocked and able to meet landowner goals if all of 
the remaining ash were harvested or killed as a result of an EAB infestation.  Some stands may need 
multiple entries to reduce the ash component to an appropriate level.  

 
Follow the standard order of removal guidelines when selecting trees to remove or retain while 
keeping the stand adequately stocked.  Ash is not yet considered high risk.  No more than 20% of the 
crop trees should be ash.  Ash should be considered a less desirable species in the order of removal.  
Removing low vigor, stressed ash may make a stand less attractive to EAB and thus delay initial stand 
infestation.  Keep ash that are of good form and vigor and encourage species diversity. 
 
In some stands, the non-ash component may be primarily non-merchantable species or low quality 
trees of commercial species.  In this case, land managers should manage the stand using the 
recommendations where ash is a major component (> 40%). 
 
Management in Established Stands Where Ash is a Major Component (> 40%) 

If the stand is within a quarantined county, review the ‘Silvicultural 
Guidelines for Quarantined Counties’ section.  If outside a quarantined 
county, continue normal long-term management activities with   

             incorporation of the following guidelines. 
 
Stands with a large proportion of ash (such as a bottomlands, swamps or plantations) will be heavily 
impacted by EAB unless the ash component is drastically reduced.  When planning management 
activities consider two alternatives:   
   

1)  Reduce the proportion of ash during regularly-scheduled entries.  Follow the standard order 
of removal guidelines when selecting trees to remove or retain, with these exceptions: 
• No more than 20% of the crop trees should be ash. 
• Ash is not yet considered high risk.   



• Ash should be considered a less desirable species in the order of removal.  Removing 
low vigor, stressed ash may make a stand less attractive to EAB and thus delay initial 
stand infestation.  Keep the stand adequately stocked.  

• Because ash is a major component, multiple stand entries will be needed to bring 
the ash component down to a suitable level (ideally < 20% of stand basal area). 

  
2)  Convert to other species through natural or artificial means, regardless of rotation age.       
      Active treatment of ash regeneration through cutting or herbicide application may be   
      necessary.  

 
In many ash-dominated lowland stands, management of EAB will be difficult because silvicultural 
options will be limited and stand conversion may be impractical.  EAB-caused mortality or excessive 
harvesting may lead to understocking, conversion to undesirable tree species or non-forest cover, 
elevated water tables or an increase in exotic plants such as reed canary grass.  Attempt to keep the 
stand adequately stocked and favor species such as red and silver maple, swamp white oak and swamp 
conifers during release and thinning treatments.  Active treatment of ash regeneration through cutting 
or herbicide application may be necessary.  Consider establishing non-ash regeneration through natural 
or artificial means. 
 
In many cases it will not be practical to reduce the proportion of ash because of harvesting impacts or 
lack of sufficient non-ash stems.  EAB would still heavily impact the stand even if gradual species 
conversion was attempted, leaving it understocked and unable to meet landowner objectives.  If a stand 
is in this situation, landowners may decide to: 
 

 Allow EAB mortality to run its course. 
 Alter management to non-timber objectives. 
 Wait until rotation age, then convert to different species (if possible) prior to EAB 
establishing in the area.  Shortening the rotation age may be appropriate. 

 Wait until EAB establishes in the area, then pre-salvage harvest the stand and convert to 
different species (if possible).  Be aware of quarantine restrictions. 

 Wait until EAB impacts the stand, then salvage harvest the stand and convert to different 
species (if possible).  Be aware of quarantine restrictions. 

 
Silvicultural Guidelines for Quarantined Counties 
 
15 mile zone around a known EAB infestation:  It takes 2 to 3 years for a tree to show symptoms of 
EAB infestation, and thus, ash trees are likely infested outside known infestation zones.  Also, 
delimitation surveys are imperfect.  Therefore, trees within 5 miles of the known infestation are likely 
infested.  On average, adult EAB beetles spread about ½ mile per year.  It is expected that within 15 
years EAB will spread naturally to an area 5 to 15 miles from a known infestation.  For these reasons, 
salvage and pre-salvage harvests are recommended within a zone of 15 miles around a known 
infestation.  Ash trees are high risk in this zone.  Visit www.emeraldashborer.wi.gov for maps of areas 
currently known to be infested by EAB.  
 
Recommendations within the 15 mile zone: 

• Conduct a pre-salvage or salvage harvest of most or all ash.  Consider retaining a few scattered 
ash trees for ecological purposes.  Manage the residual stand or regenerate the stand based on 
the following guidelines: 

http://www.emeraldashborer.wi.gov/


o If pre-salvage or salvage harvest of ash will not result in a degraded stand (more than 40 
crop trees per acre remain or the residual stocking of non-ash trees will be above C-
line), manage according to cover type silvicultural guidelines. 

o If pre-salvage or salvage harvest of ash will result in a degraded stand (less than 40 crop 
trees per acre or residual stocking will be less than the C-line), regenerate the stand to 
non-ash species according to cover type silvicultural guidelines using natural or 
artificial methods. 

o Lowland sites with a high percentage of ash may be very difficult to regenerate to non-
ash trees due to prevalence of ash in understory, aggressive invasive species (e.g. reed 
canary grass) and possible rise in water table levels.  Consider group or patch 
regeneration methods, planting non-ash species in about 1/3 of stand.  Once 
regeneration is established in these groups/patches, create regeneration groups/patches 
in another 1/3 of stand.  Intensive site preparation and release treatments may be 
required for successful establishment of regeneration.  

 
15+ miles from known EAB infestation: 

• If in a quarantined county but farther away from a known infestation, consider accelerating 
harvest schedules to reduce ash levels.  Sustainably manage stands containing ash following 
silvicultural guidelines for non-quarantined counties under the ‘Management in Established 
Stands’ section.  

 
 
Additional Resources 
 
Updated management guidelines and maps of EAB distribution will be available at 
www.emeraldashborer.wi.gov and www.dnr.wi.gov/invasives.  Emerald ash borer is a relatively 
new pest in North America, and management guidelines will change over time due to changing insect 
distribution, new research findings, introduction of biological controls, and availability of funding for 
management.   
 
 
 

http://www.emeraldashborer.wi.gov/
http://www.dnr.wi.gov/invasives
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Alternatives to Ash Trees 



Alternative to Ash Trees: Commercially Available Species and Cultivars 
 

Dr. Laura G. Jull 
Dept. of Horticulture, University of Wisconsin-Madison 

 
 

Santamour (1990) established guidelines for tree planting within a city: 
Plant no more than 30% of a family: i.e. Aceraceae 
Plant no more than 20% of a genus: i.e. Acer × freemanii, Acer rubrum, Acer platanoides, Acer saccharum, etc. 
Plant no more than 10% of a species: i.e. Acer platanoides 
 
 
Large to medium-sized Street/Urban Trees 
 
Acer × freemanii: Freeman maple, Zone 3b-4 (depends on cultivar), native hybrid of red and silver maple, oval 

to rounded form, ascending branches, 40-60’ tall, 35-40’ wide, moderate to fast growth rate, yellow, orange 
to red fall color, smooth, light gray bark when young, red samaras in spring, not fall, adaptable to most soils 
and pH, some cultivars can get chlorotic at very high pH, tolerant to wet soils, drought and urban conditions, 
moderate salt tolerance, can get verticillium wilt and leaf hoppers, some cultivars prone to included bark 
formation and narrow branch crotch angles, dioecious (separate male and female flowers produced on 
separate plants) 

 
 ‘Armstrong’: narrow, fastigiate form, 45’ tall, 15’ wide, yellow fall color, female, produces seeds 

‘Celzam’ (Celebration®): upright to oval form, 45’ tall, 25-30’ wide, better branch angles and straight 
central leader, yellow fall color, fast grower, male, seedless, drought tolerant 

‘DTR 102’ (Autumn Fantasy®): broadly oval form, upright branches, 50’ tall, 40’ wide, bright to dark red 
fall color, female, produces seeds 

‘Indian Summer’ or ‘Morgan’: broadly oval to rounded form, 45’ tall, 40’ wide, early, bright rosy-red fall 
color, vigorous, female, produces seeds, very sensitive to flooded soils 

‘Jeffersred’ (Autumn Blaze®): broadly oval form with upright branches, 50’ tall, 40’ wide, bright orange-
red to red fall color that is longer lasting, male, seedless, drought tolerant, tends to develop narrow 
crotch angles, included bark, and multiple leaders 

‘Marmo’: upright, oval form, 55’ tall, 45’ wide, early, fair, mottled blend of deep red and green fall color 
starts at leaf tips and gradually works its way down leaf, good branching with straight central leader, 
male, seedless, slower grower 

‘Scarsen’ (Scarlet Sentinel®): upright form becoming oval, 40’ tall, 20’ wide, yellow-orange to orange-red 
fall color, fast grower, male, seedless 

‘Sienna’ (Sienna Glen®): pyramidal form, 50’ tall, 35’ wide, rusty orange to burgundy fall color, male, 
seedless, wider branch angles, from northern seed source, less susceptible to frost crack, hardy to 
zone 3 

 
Acer miyabei: Miyabei maple, Zone 4a, native to Japan 
 

‘Morton’ (State Street®), 40’ tall, 25’ wide, upright, oval form, dark green foliage, late, yellow fall color, 
corky-looking bark, faster grower, grafted higher up than straight species for street tree clearance, 
very adaptable to soils and pH, urban tolerant, moderate salt tolerance, not invasive, no pests 

 
Acer nigrum: black maple, Zone 4, used to be considered a subspecies of sugar maple, native to central U.S. 
 

‘Greencolumn’: upright, narrow form, 50’ tall, 20’ wide, straight central leader, light green, thick, leathery 
leaves leaves, yellow orange fall color, slow grower, more heat and drought tolerant than sugar 
maple 

 
Acer platanoides: Norway maple, Zone 4b, native to Europe, wide-spreading, rounded, dense form, 40-50’ tall, 

35-40’ wide, dark green, large leaves, late, yellow fall color, adaptable to most soils and pH, easy to 
transplant, will not tolerate wet soils, salt and urban tolerant, susceptible to verticillium wilt, girdling roots, 
basal rot, leaf scorch, frost crack, very invasive, do not use near any natural area, shallow roots 

 



 ‘Cleveland’: upright, oval, dense form, fast grower, 40’ tall, 30’ wide, older cultivar 
‘Columnarbroad’ (Parkway®): oval form with straight central leader, broader and faster growing than 

‘Columnare’, 40’ tall, 25’ wide 
 ‘Columnare’: upright, narrow-columnar form, ascending branches, 40’ tall, 15’ wide 
 ‘Conzam’ (Conquest™): narrow oval form, 40’ tall, 20’ wide, maroon-red leaves in spring turn bronzish 

‘Crimson King’: older cultivar, oval becoming rounded, dark purple leaves all season, 40’ tall, 35’ wide, 
slower growing, hardy only to zone 5a 

‘Crimson Sentry’: but sport off of ‘Crimson King’, dense, compact, pyramidal to oval form, deep purple 
leaves all season, 35’ tall, 15’ wide 

‘Deborah’: common, broadly oval to rounded, reddish-purple leaves in spring turn dark green, 40-60’ 
tall, 40’ wide, straight leader 

‘Drummondii’: variegated leaves with white margins, reverts readily to all green leaves, rounded to 
broadly oval form, 30-40’ tall,  25’ wide, slow grower, tends to scorch in hot sun and drought 

 ‘Ezestre’ (Easy Street™): pyramidal to narrow oval form, 40’ tall, 20’ wide, faster grower 
 ‘Fairview’: narrow, upright-oval form, reddish purple leaves in spring turn bronzish, 45’ tall, 35’ wide 
 ‘Globosum’: dense, globular form, 15-20’ tall, 18’ wide, slow grower, formal looking 

‘Jade Glen’: broad, rounded, open form, 45’ tall, 40’ wide, faster growing, says it is verticillium wilt 
resistant but it is not 

‘McGill No. 42’ (Emerald Queen®): dense, oval to rounded form with upright, spreading branches, deep 
green, glossy leaves, 50’ tall, 40’ wide, good branch pattern, straight trunk 

 ‘National 2000’ (Champtree™): upright spreading to broadly oval form, 50-60’ tall, 40’ wide 
‘Pond’ (Emerald Lustre®): upright, spreading to rounded form, 45’ tall, 40’ wide, faster grower, good 

branching 
‘Princeton Gold’: oval form, bright yellow leaves in spring that turn bright green, bright yellow fall color, 

35’ tall, 30’ wide 
‘Royal Red’: more cold hardy version of ‘Crimson King’, deep maroon leaves during growing season, 

oval to rounded form, 40’ tall, 30’ wide 
‘Schwedleri’: bronzy-purple leaves in spring fade to dark green, broad-rounded form, 40’ tall, 30’ wide, 

older cultivar, not recommended, has multiple leaders and twisted look to trunk, prone to frost crack 
‘Summershade’: broad, rounded form, lighter green leaves, 40-50’ tall, 40’ wide, fast grower, heat 

tolerant, leathery leaves are scorch resistant 
 ‘Superform’: broadly oval to rounded form, 45’ tall, 40’ wide, fast grower, uniform habit 
 
Acer rubrum: red maple (in acidic soils (pH below 7) only or else very chlorotic), hardy to zone 3b-5b (depends 

on cultivar), native to eastern and central U.S., Canada, and Wisconsin, oval to rounded to irregular form, 
40-60’ tall, 25-35’ wide, moderate to fast grower, yellow, orange to bright red fall color, smooth, light gray 
bark when young, reddish flowers in early spring, red samaras in spring, not fall, dioecious (separate male 
and female flowers produced on separate plants), adaptable to most soils, requires acid pH or else develops 
serious chlorosis due to lack of manganese, not iron, easy to transplant, tolerant to wet soils (some 
cultivars), sensitive to salt and air pollution, susceptible to verticillium wilt, leaf hoppers, frost crack, girdling 
roots, prone to included bark formation and narrow, branch crotch angles, shallow roots 

 
Autumn Flame®: dense, rounded with spreading branches, 40’ tall, 35’ wide, early, bright red fall color, 

male, seedless, slower grower 
Autumn Radiance®: rounded, open, symmetrical form, 60’ tall, 40’ wide, early red-orange fall color 
‘Autumn Spire’: narrow to oval form, 40-50’ tall, 30’ wide, bright red fall color, male, seedless, from a 

northern seed source, newer cultivar, Zone 3 
‘Bailcraig’ (Scarlet Jewell™): upright form, 60’ tall, 30’ wide, early, deep crimson-red fall color, from a 

northern seed source, Zone 3, new cultivar 
‘Bowhall’: upright, very narrow form, 40-50’ tall, 15’ wide, yellowish-orange to reddish fall color, female, 

produces seed, prone to included bark formation 
‘Brandywine’: oval form 40’ tall, 30’ wide, deep red fall color for a longer period, male, seedless, newer 

cultivar 
 Fairview Flame™: good branching, 45’ tall, fast growing, later, orange-red fall color 

‘Frank Jr.’ (Redpointe™): broadly pyramidal form, 45’ tall, 30’ wide, bright red fall color, faster growing, 
straight central leader, better branch crotch angles, new cultivar 

‘Franksred’ (Red Sunset®): upright, dense, oval form, symmetrical form, bright red to orange fall color, 
fast grower, 45-50’ tall, 35’ wide, female, produces seeds, dark green, glossy leaves, older cultivar 



Karpick®: narrow, oval, dense form, 40’ tall, 20’ wide, yellow to orange fall color, male, seedless, prone 
to included bark formation 

‘Magnificient Magenta’ (Burgundy Belle®): oval to rounded form, 45’ tall, 40’ wide, bright red fall color 
that changes to burgundy, symmetrical form, heat tolerant, prone to leafhoppers and witches’ broom 

‘New World’: upright, narrow-oval form, 40’ tall, 20’ wide, orange-yellow to orange-red fall color, male, 
seedless 

‘Northwood’: symmetrical, broadly oval to rounded form, ascending branches, 40’ tall, 35’ wide, early 
orange to reddish fall color, male, seedless, from a northern seed source, Zone 3 

 ‘Olson’ (Northfire®): oval form, 50’ tall, 35’ wide, early, bright red fall color, northern seed source, Zone 3 
‘PNI 0268’ (October Glory®): not hardy, zone 5b-6a, broadly oval to rounded form, 40’ tall, 35’ wide, red 

fall color for a longer period, female, produces seeds, old cultivar 
‘Polara’ (Ruby Frost™): upright, dense, broad oval form, 45’ tall, 40’ wide, ruby-red fall color, selected in 

NW Wisconsin, Zone 3 
‘Red Rocket’: narrow, columnar form, 35’ tall, 8’ wide, red fall color, northern seed source, tolerant to 

leaf hopper 
‘Schlesinger’: broadly vase-shaped to rounded, 45’ tall, 35’ wide, very early orange to purplish-red fall 

color, female, produced seed 
‘Somerset’: broadly oval to rounded form, 45’ tall, 35’ wide, red fall color, leaf hopper resistant newer 

cultivar 
Summer Red®: dense, broad oval form, 20’ tall, 10’ wide, burgundy red new leaves that turn purplish-

green, yellow to orange to purple fall color, leaf hopper resistant, Zone 5 
 ‘Sun Valley’: oval, symmetrical form, densely branched, 40’ tall, 35’ wide, bright red fall color 
 
Acer saccharum: sugar maple, hardy to zone 3a-5 (depends on cultivar), native to eastern U.S., Canada, and 

Wisconsin (our state tree), upright, oval to rounded form, 60-75’ tall, 35-50’ wide, showy, bright yellow to 
orange-red fall color, prefers a fertile, moist, well-drained soil, will not tolerate heavy clay, poorly drained, or 
dry soils, sensitive to drought, salt and air pollution, susceptible to leaf tatter and leaf scorch, verticillium wilt, 
basal rot, girdling roots, leaf hoppers 

 
 ‘Astis’ (Steeple®): narrow oval form, 45’ tall, 20’ wide, yellow-orange fall color 

‘Autumn Splendor’: broadly oval to rounded form, 45’ tall, 40’ wide, glossy leaves, orange-red fall color, 
resistant to heat drought and leaf tatter, Zone 5, newer cultivar 

‘Bailsta’ (Fall Fiesta®): broadly ovate to rounded form, 50’ tall, 40’ wide, glossy, leathery leaves, yellow-
orange to red fall color, leaf tatter and leaf hopper resistant, faster grower, newer cultivar 

‘Barrett Cole’ (Apollo®): symmetrical, narrow, columnar form, 35’ tall, 10’ wide, yellow-orange to red fall 
color 

 Bonfire™: broadly oval form, 50’ tall, 40’ wide, orange to red fall color, more heat tolerant, fast grower 
Commemoration®: oval to rounded, dense form, 50’ tall, 35’ wide, thick, glossy, dark green leaves, 

yellow-orange to red fall color, vigorous, faster grower, resistant to leaf tatter 
 ‘Endowment’: broad columnar form, 50’ tall, 20’ wide, bright yellow fall color, no leaf scorch 

‘Heartland’ (Autumn Faith™): oval to vase-shape, dense form, 35’ tall, 20’ wide, new leaves are bronze 
opening to dark green, bronze fall color, slow grower 

‘Flax Mill’ (Majesty®): broadly oval, symmetrical form, 50’ tall, 40’ wide, thicker leaves, orange to reddish 
fall color 

‘Jefcan’ (Unity®): upright, oval form, 50’ tall, 30’ wide, yellow to orange-red fall color, selected for harsh 
prairie climate, from Canada, slower grower, resistant to frost crack, newer cultivar, zone 3 

Legacy®: oval to rounded, dense form, 50’ tall, 35’ wide, glossy, thick, dark green leaves, later reddish-
orange to red fall color or none, leaf scorch and leaf tatter resistant, faster grower, heat tolerant,  

 ‘Morton’ (Cresendo™): broadly oval form, 45’ tall, 40’ wide, orange-red to red fall color, heat tolerant 
‘PNI 0285’ (Green Mountain®): broadly oval form, 45-50’ tall, 35’ wide, reddish-orange to red fall color, 

leathery leaves less subject to leaf scorch, faster growing, more heat tolerant 
‘Wright Brothers’: oval form, 50’ tall, 35’ wide, yellow-orange to red fall color, resistant to leaf scorch and 

frost crack, faster growing 
 
Acer ‘Keithsform’: Norwegian Sunset®: not reliably hardy in zone 5, hybrid of Norway and Shantung maples, 

may not develop any fall color 
 



Acer ‘Warrenred’: Pacific Sunset®: zone 4b, hybrid of Norway and Shantung maples, upright, oval to spreading 
form, good branching, 30-40’ tall, 20-25’ wide, glossy leaves, late yellow to bright orange-red fall color, heat, 
drought, and urban tolerant 

 
Celtis occidentalis: common hackberry, zone 3b, native to eastern and central U.S., Canada, and Wisconsin, 

vase-shaped when young becoming rounded with drooping branches, moderate to fast growth rate, 50-70’ 
tall, 40-60’ wide, corky, warty looking bark, small, pea-sized, purplish-black fruit in fall, adaptable to most 
soils and pH, tolerates dry, sandy, rocky, and compact, heavy clay soils, slow to establish, plant in spring, 
drought, urban, wind, and wet soils tolerant, but sensitive to salt, susceptible to hackberry nipple gall on 
leaves, witches’ brooming of twigs, resistant to DED, sensitive to Dicamba herbicides used near tree, 
branches tend to break in storms, prone to included bark formation, need to train to develop good branch 
structure 

 
‘Chicagoland’: broad pyramidal form with upright branches, 55’ tall, 40’ wide, forms a straight central 

leader, rich green leaves, yellow fall color, warty bark 
 ‘Windy City’: upright, spreading form, straight, central leader, fast grower 
 
Corylus colurna: Turkish filbert, hardy to zone 4b, native to southeastern Europe and western Asia, broad, 

pyramidal form, formal looking even with age, dense, coarse texture, 40-50’ tall, 20-25’ wide, no fall color, 
scaly to corky, gray-brown bark, long, pendulous catkins in early spring are showy, may produce nuts, 
difficult to transplant, heat, urban, and drought tolerant, once established, sensitive to salt  

 
Ginkgo biloba: ginkgo, maidenhair tree, hardy to zone 4b, native to eastern China, living fossil, found in fossil 

records dating back 150 million years ago, deciduous gymnosperm, pyramidal when young, becoming wide-
spreading with age to upright, slow grower, 50-80’ tall, 30-60’ wide, very interesting, fan-shaped leaves, 
golden-yellow fall color, dioecious (separate male and female flowers produced on separate plants), female 
trees produce smelly, messy fruit, but not until 20 years old, so plant male cultivars only, tolerant to most 
soils and pH, prefers a sandy, deep soil, difficult to transplant, plant in spring, heat, salt, urban, and drought 
tolerant, no pests 

 
‘Autumn Gold’: broadly pyramidal, symmetrical form, 45’ tall, 35’ wide, golden yellow fall color, male, no 

fruit, good, uniform branching 
 ‘Fairmount’: dense, upright, pyramidal form, straight central leader, male, no fruit 
 ‘Halka’: broadly pyramidal becoming oval, 45’ tall, 40’ wide, bright yellow fall color, male, no fruit 

‘Golden Globe™: broad, rounded form, 60’ tall, 40’ wide, slightly faster growth rate, male, no fruit, dense 
form, golden yellow fall color, Zone 5 

 ‘Magyar’: upright form, 50’ tall, 30’ wide, bright yellow fall color, male, no fruit 
‘PNI 22720’ (Princeton Sentry®): narrow pyramidal, upright form, 50’ tall, 20-30’ wide, bright yellow fall 

color, male, no fruit 
‘Saratoga’: compact, dense, rounded form, with straight central leader, 20-30’ tall, 15-20’ wide, 

pendulous leaves, soft yellow fall color, slower and smaller than other ginkgos, male, no fruit 
Shangri-La®: moderately pyramidal form, 45’ tall, 25’ wide, slightly faster growth rate, bright yellow fall 

color, male, no fruit 
‘Windover Gold®: upright, oval form, 40-60’ tall, 30-40’ wide, golden yellow fall color, strong grower, 

male, no fruit 
 ‘Woodstock’ (Emperor™): uniform, oval form, strong, central leader, good branching, male, no fruit 
 
Gleditsia triacanthos var. inermis: thornless honeylocust, hardy to zone 4a, native to central U.S. and 

southern Wisconsin (thorny type native, not var. inermis), fine texture, fast growing, vase-shaped form 
becoming flat-topped, spreading branches, open, 50-70’ tall, 40-50’ wide, early, bright golden-yellow fall 
color, no thorns, dioecious (separate male and female flowers produced on separate plants), female plants 
produce long, twisted, black pods that make a slippery, litter mess, tolerant to most soils and pH, tolerant to 
compacted, heavy clay soil, drought, salt, and urban tolerant, tolerant to periodic flooding, susceptible to leaf 
hoppers, plant bug, cankers, sunscald on trunk, high maintenance pruning, tends to develop co-dominate 
branches, can break in storms 

 
‘Christie’ (Halka™): broad, oval to rounded form, 40’ tall, 40’ wide, horizontal branches, some pods, fast 

growing, yellowish fall color 



‘Emerald Kascade’: irregular, weeping form with pendulous branches, grafted, 16’ tall, male, no pods 
‘Harve’ (Northern Acclaim®): symmetrical, upright, spreading form, 45’ tall, 35’ wide, yellow fall color, 

male, no pods, developed in North Dakota, hardy to zone 3b 
‘Impcole’ (Imperial®): rounded form, symmetrical, wide-spreading, with good branching, 35’ tall, 35’ 

wide, seedless but can throw a few pods, susceptible to leaf hoppers and plant bug 
 ‘Moraine’: uniform, rounded crown with vase-shaped branching, male, no pods, older cultivar 

‘PNI 2835’ (Shademaster®): vase-shaped to rounded, irregular form, 45’ tall, 35’ wide, uniform, 
ascending branches, occasionally, some trees may produce pods 

‘Skycole’ (Skyline®): broadly pyramidal form, ascending branches with wider crotch angles, 45’ tall, 35’ 
wide, develops a strong, central leader better than any other cultivar, male, no pods, bright golden 
yellow fall color 

‘Suncole’ (Sunburst®): irregular, oval form, 40’ tall, 35’ wide, 8” of new leaves are bright yellow then 
fades to green, yellowish fall color, susceptible to leaf hoppers, plant bug, and canker, male, no 
pods 

True Shade®: broadly oval form, 40’ tall, 35’ wide, wider branch angles, yellow fall color, faster grower, 
male, no pods 

‘Wandell’ (Perfection™): develops a good crown at a younger age, 35’ tall, 30’ wide, dark green leaves, 
male, no pods 

 
Gymnocladus dioica: Kentucky coffeetree, hardy to zone 4a, native to central U.S., southern Ontario, and 

Wisconsin (scattered distribution), vase-shaped form with upright branches becoming irregular and open, 
50-75’ tall, 40-50’ wide, slow to moderate grower, coarse texture in winter with sparse branching when 
young, lacy texture when in leaf, yellow fall color, large, bluish-green leaves, ashy-gray, deeply furrowed 
bark with exfoliating plates, dioecious (separate male and female flowers produced on separate plants), 
females produce thick, sausage-like, pendulous pods, that can be a litter problem along with the leaf rachis 
in fall, adaptable to most soils and pH, slow to establish, tolerates compacted, heavy clay soil, salt, drought, 
periodic flooding, and urban conditions, no pests, can look a bit “gauntly” when young due to sparse 
branching 

 
‘Espresso’: oval to vase-shaped form with arching branches, 50’ tall, 35’ wide, large, blue-green leaves, 

yellowish fall color, male, no pods, newer cultivar 
‘J.C. McDaniel’ (Prairie Titan™): oval to vase-shaped form, 50’ tall, 35’ wide, large, blue-green leaves, 

yellowish fall color, male, no pods, newer cultivar 
 
Phellodendron amurense ‘Macho’: Macho Amur corktree, hardy to zone 3b, native to northern China and 

Japan, broadly vase-shape, upright form, 40’ tall, 30’ wide, ascending branches, thick, dark green leaves, 
yellowish-green fall color, male, no fruit, corky bark when older, adaptable to most soils and pH, slow to 
establish, urban tolerant, moderate salt tolerance, no pests, shallow roots, low branching, avoid female trees 
as they produce invasive seeds 

 
Phellodendron lavallei ‘Longenecker’: Eyestopper™ Lavalle  corktree, hardy to zone 4b, native to Japan, 

upright, wide spreading form, 40’ tall, 35’ wide, bright yellow fall color, male, no fruit, corky bark when older, 
same culture as Amur corktree 

 
Phellodendron sachalinense ‘His Majesty’: His Majesty Sakhalin corktree, hardy to zone 3b, native to Korea, 

northern Japan, and western China, broadly vase-shaped to rounded, open form, 35-40’ tall, 35’ wide, 
yellow fall color, male, no fruit, same culture as Amur corktree 

 
*Sweating: Most bare root oaks require sweating before planting to break bud.  This involves dormant tree 

liners laid down and covered with wet packing material such as straw, shingle tow, and covered with a sheet 
of plastic.  This should be done indoors, if possible, or in the shade.  Temperatures should be between 45-
70°F with high humidity (under plastic).  Once the buds have begun to swell, usually within a few days, but 
usually not more than a week, the trees are ready to be lined out.  The key to success is after the sweating 
process.  Delay planting of oaks until the weather is warmer and humid (May) for better success after the 
sweating process.  This is critical for success of sweated oak liners.  Oaks are best transplanted in spring, 
rather than fall.  It is best to move oaks at 2-2 1/2” caliper or lower, rather than bigger caliper as transplant 
shock reduces chances for survival.  Other species that benefit from the sweating process include: birch, 
especially river birch, hawthorns, hackberry, ironwood (Ostrya), and redbud 



 
Quercus bicolor: swamp white oak, hardy to zone 4a, native to eastern U.S. and Wisconsin, pyramidal when 

young, becoming broad, rounded, wide-spreading with age, 50-60’ tall, 50-60’ wide, slow to moderate 
growth rate, easier to transplant than bur oak, prefers acidic to neutral pH, but will tolerate a bit higher, but 
at very high pH, it will get chlorotic, adaptable to most soils including heavy clay, tolerant to wet soil, 
drought, and urban conditions 

 
Quercus × bimundorum ‘Crimschmidt’: Crimson Spire™ oak, hardy to zone 4b, hybrid of Q. alba × Q. robur, 

columnar to tightly fastigiate form, 45’ tall, 15’ wide, dark green to blue green leaves, rusty-reddish fall color, 
supposed to be mildew resistant, zone 5 

 
Quercus macrocarpa: bur oak, hardy to zone 3a, native to eastern and midwestern U.S. and Wisconsin, 

pyramidal when young, becoming very wide-spreading, rounded, 70-80’ tall, 60-80’ wide, slow growing, 
coarse texture, deeply furrowed bark, no fall color, adaptable to most soils and pH, drought and urban 
tolerant, difficult to transplant 

 
Quercus × macdenielli ‘Clemon’s’: Heritage® oak, hardy to zone 4, hybrid of Q. robur × Q. macrocarpa, 

broadly pyramidal becoming oval form, 60-80’ tall, 40-50’ wide, dark green, glossy leaves, no fall color, 
mildew resistant, vigorous, zone 4 

 
Quercus muehlenbergii: chinkapin oak, hardy to zone 4b, native to eastern and midwestern U.S. and 

Wisconsin, wide-spreading, rounded, open form, 40-60’ tall, 50-60’ wide, yellow to orangish-brown fall color, 
ashy-gray, flaky bark, adaptable to most soils and pH, difficult to transplant, drought and urban tolerant 

 
Quercus robur: English oak, hardy to zone 5a, native to Europe, northern Africa, and western Asia, oval to 

rounded form, short trunk, slow to moderate growth rate, 40-60’ tall, 40-50’ wide, no fall color, smaller leaves 
than other oaks, deeply furrowed bark, adaptable to most soils and pH, does not like compacted soils, urban 
tolerant, susceptible to powdery mildew, especially fastigiate forms, two-lined chestnut borer, scale, basal 
canker 

 
‘Fastigiata’ (Skyrocket®): narrow, fastigiate form, 45’ tall, 15’ wide, tight branching, susceptible to mildew 
‘Pyramich’ (Skymaster®): hardy to zone 5, narrow when young becoming pyramidal, 50’ tall, 25’ wide, 

straight central leader, good branch crotch angles, fast grower, may be a hybrid as it is vigorous 
‘Wandell’ (Attention®): narrow, pyramidal to columnar form, 50’ tall, 15’ wide, resistant to powdery 

mildew, smaller leaves 
 
Quercus Rosehill®: Rosehill oak, hybrid of Q. robur x Q. bicolor ‘Asjes’, fastigiate to narrow-oval form, 40’ tall, 

20’ wide, mildew resistant, zone 4b 
 
Quercus × schuettei: swamp bur oak, hybrid of Q. bicolor × Q. macrocarpa, broad, rounded form, 75’ tall, 70’ 

wide, faster growing, better tolerance to high pH and easier to transplant, may be susceptible to leaf/twig 
galls, zone 3b 

 
Quercus × warei ‘Long’: Regal Prince® oak, broad columnar becoming upright oval form, 40-60’ tall, 20-25’ 

wide, hybrid of Q. robur ‘Fastigiata’ × Q. bicolor, dark green leaves with silvery undersides, holds leaves 
late, no fall color or mildew, zone 4b 

 
Taxodium distichum: baldcypress, northern provenance is critical, hardy to zone 4b, pyramidal form with 

straight terminal leader, 50-70’ tall, 25-35’ wide, fine texture, native to southeastern and southcentral U.S. 
into southern IL, mainly in swamps, needs training in nursery or it grows like a large bush, deciduous 
gymnosperm, feathery, soft, bright green leaves, with rusty-brown to orangish-bronze fall color, reddish-
brown to grayish, fibrous, shreddy bark, does not form “knees” in urban conditions, only if grown near water, 
adaptable to most soils, prefers slightly acidic to neutral soils, can get chlorotic at very high pH, easy to 
transplant, heat, drought, salt, wet soil, and urban tolerant, few, if any pests 

 
‘Mickelson’ (Shawnee Brave®): narrowly pyramidal form, 55’ tall, 20’ wide, richer green leaves, more 

upright form 
 



Tilia americana: American linden, basswood, hardy to zone 3a, native to northeast and central U.S., Canada, 
and Wisconsin, pyramidal when young becoming upright-oval with age, 60-80’ tall, 40-50’ wide, fragrant, 
pale yellow flowers in early summer, small nutlet fruit attached to bract, large, heart-shaped leaves, prefers 
a deep, fertile soil, pH adaptable, easy to transplant, tolerant to wetter soils, sensitive to salt and air 
pollution, susceptible to Japanese beetle, linden borer, gypsy moth, basal and stem rots, sunscald on bark, 
tends to sucker at base, can break in storms, prone to included bark formation and narrow, branch crotch 
angles, girdling roots 

 
‘Bailyard’ (Front Yard®): broadly pyramidal when young becoming rounded and dense, symmetrical 

form, 60-75’ tall, 40’ wide 
 ‘Boulevard’: narrowly pyramidal form, 50’ tall, 25’ wide, ascending branches, yellow fall color 

‘DTR 123’ (Legend®): broadly pyramidal form, 40’ tall, 30’ wide, well-spaced branches, thicker leaves, 
single leader, yellow fall color 

‘Lincoln’: pyramidal, compact, dense form, 40’ tall, 25’ wide, upright branches, dark green leaves, yellow 
fall color 

‘Mcksentry’ (American Sentry™): symmetrical, pyramidal form with straight central leader, 45’ tall, 30’ 
wide, better branch angles, lighter gray bark, yellow fall color 

 
Tilia cordata: littleleaf linden, hardy to zone 3b, native to Europe, pyramidal when young becoming oval to 

round with age, formal, dense habit, 50-70’ tall, 35-50’ wide, fragrant, pale yellow flowers in early summer, 
small nutlet fruit attached to bract, small, heart-shaped leaves, prefers a fertile soil, but is adaptable, pH 
adaptable, easy to transplant, sensitive to poorly-drained, compacted soils and road salt, urban and air 
pollution tolerant, same pests as American linden 

 
‘Baileyi’ (Shamrock®): symmetrical, pyramidal form, 40’ tall, 30’ wide, stouter branches, more open 

canopy, uniform branching no fall color 
‘Chancole’ (Chancellor®): upright, narrow, pyramidal form, 40’ tall, 20’ wide, good branching, faster 

growing, wider branch crotch angles, yellowish fall color 
‘Corzam’ (Corinthian®): narrowly pyramidal form, 45’ tall, 15’ wide, dense branching, evenly spaced 

branches, thick, glossy leaves, yellowish fall color 
‘Halka’ (Summer Sprite®): dense, narrow, pyramidal form, dwarf, 16’ tall, 8’ wide, yellowish fall color 
‘Norbert’ (Prestige®): broad, pyramidal form, good branching, wider branch crotch angles, shiny leaves, 

fewer seeds produced, harder to find, but much better form than ‘Greenspire’ 
‘PNI 6025’ (Greenspire®): pyramidal, symmetrical form becomes rounded with age, 40’ tall, 30’ wide, 

yellowish fall color, very prone to narrow crotch angles and included bark formation, tight branching, 
needs a lot of training pruning, old cultivar 

‘Ronald’ (Norlin™): broad, pyramidal form, 40-45’ tall, 30’ wide, faster grower, resistant to sunscald, 
more cold hardy 

 
Tilia × euchlora: Crimean linden, hardy to zone 4b, hybrid of T. cordata × T. dasystyla, broadly pyramidal form 

to oval, 40-60’ tall, 35’ wide, can sucker from base of tree, yellowish fall color 
 
Tilia × flavescens ‘Glenleven’: Glenleven linden, hardy to zone 4, hybrid of T. americana × T. cordata, 

pyramidal form, 50’ tall, 30’ wide, yellowish fall color, better branching, more open, larger leaves, faster 
growing, straight trunk and leader 

 
Tilia ‘Harvest Gold’: Harvest Gold linden, hardy to zone 3, hybrid of T. cordata × T. mongolica, more cold 

hardy, upright, oval form, 30-40’ tall, 20-25’ wide, leaves are deeply lobed, resistant to sunscald, exfoliating 
bark, golden buds and fall color 

 
Tilia ‘Redmond’: Redmond linden, hardy to zone 4, hybrid of T. americana × T. × euchlora, pyramidal to oval 

form, upright branches with terminal leader above the foliage, reddish stems and buds, can sucker at base, 
50-70’ tall, 30-40’ wide, fragrant, pale yellow flowers in early summer, small nutlet fruit attached to bract, 
large, heart-shaped leaves 

 
Tilia tomentosa: silver linden, hardy to zone 4b, native to southeastern Europe and western Asia, broad-

pyramidal form becoming upright-oval, formal looking, dark green leaves with silvery-white undersides, pale 
yellow flowers in summer, small nutlet fruit attached to a bract, no fall color, prefers a deep, fertile soil, but is 



adaptable, pH adaptable, easy to transplant, more heat, drought, and urban tolerant than other lindens, 
does not tolerate poorly-drained, compacted soils, same pests as American linden 

 
‘PNI 6051’ (Green Mountain®): broadly pyramidal to oval form, 50’ tall, 35’ wide, dark green leaves with 

silvery undersides, yellowish fall color, prone to included bark formation 
‘Wandell’ (Sterling®): broadly pyramidal form, 45’ tall, 35’ wide, green leaves with silvery undersides, 

yellowish fall color, prone to included bark formation 
 
Ulmus americana: American elm (DED resistant cultivars), hardy to zone 3a, native to eastern and central 

U.S., Canada and Wisconsin, all have vase-shaped form with pendulous branches, 70-80’ tall, 60-70’ wide, 
yellow fall color, adaptable to most soils and pH, tolerant to compacted, heavy clay soils, easy to transplant, 
tolerant to periodic flooding, salt, urban, air pollution, and drought tolerant, pest prone 

 
‘New Harmony’ (from U.S. National Arboretum): broad, vase-shaped form, arching branches, good form, 

easier to grow 
‘Princeton’: (from Princeton Nursery) large, leathery leaves, vase-shaped form, more resistant to elm 

leaf beetle 
‘Valley Forge’ (from U.S. National Arboretum): broad, vase-shaped form with arching branches, 70’ tall, 

70’ wide, wild looking form and branching, vigorous, needs training 
 
Ulmus hybrids: hybrid elms, most are hardy to zone 4-5, all Dutch elm disease resistant, needs pruning in 

nursery to develop good form, adaptable to most soils and pH, tolerant to compacted, heavy clay soils, 
moderate salt tolerance, drought, urban, and air pollution tolerant 

 
‘Cathedral’ (UW-Madison intro): hybrid of U. japonica × U. pumila, broadly vase-shaped, spreading form, 

40-50’ tall, 40-60’ wide, prone to elm leaf beetle, zone 4 
‘Frontier’ (from U.S. National Arboretum): hybrid of U. carpinifolia × U. parvifolia, broadly oval form, 35’ 

tall, 25’ wide, ascending branches, glossy, small, dark green, glossy leaves, late, burgundy fall 
color, can get elm leaf beetle, Zone 5 

‘Homestead’ (from U.S. National Arboretum): hybrid of U. pumila × (U. × hollandica × U. carpinifolia), 
upright, narrow to oval form, 55’ tall, 35’ wide, upright, arching branches, prone to elm leaf beetle, 
fast growing, Zone 4b 

‘Morton’ (Accolade®) (from Morton Arboretum): hybrid of U. japonica × U. wilsoniana, vase-shaped form 
with arching branches, 70’ tall, 60’ wide, resistant to elm leaf beetle, vigorous, resistant to elm leaf 
beetle, dark green, glossy leaves, zone 4 

‘Morton Glossy’ (Triumph™) (from Morton Arboretum): hybrid of U. ‘Morton Plainsman’ × U. ‘Morton’, 
upright oval to vase-shape, 55’ tall, 45’ wide, very glossy, dark green leaves, good form, some elm 
leaf beetle, excellent drought tolerance, zone 4 

‘Morton Plainsman’ (Vanguard™) (from Morton Arboretum): hybrid of U. japonica × U. pumila, rounded, 
vase-shaped form, 45’ tall, 40’ wide, glossy, dark green leaves, prone to elm leaf beetle, zone 4 

‘Morton Red Tip’ (Danada Charm™) (from Morton Arboretum): complex hybrid of (U. japonica × U. 
wilsoniana) × U. pumila vase-shape form with arching branches, 70’ tall, 60’ wide, reddish new 
leaves, new leaves, prone to elm leaf beetle, zone 4 

‘Morton Stalwart’ (Commendation™) (from Morton Arboretum): complex hybrid of U. ‘Morton’ × (U. 
pumila × U. carpinifolia), upright, oval form, 60’ tall, 50’ wide, zone 5 

‘New Horizon’ (UW-Madison intro): hybrid of U. japonica × U. pumila, upright, compact form, 50’ tall, 25’ 
wide, dark green leaves, wide crotch angles, susceptible to verticillium wilt, zone 3b 

‘Patriot’ (from U.S. National Arboretum): complex hybrid of U. wilsoniana × U. pumila × U. carpinifolia × 
U. glabra, stiffly upright branches, narrow, vase-shape form, 50’ tall, 40’ wide, dark green leaves, 
straight central leader, zone 5 

‘Pioneer’ (from U.S. National Arboretum): hybrid of U. glabra × U. carpinifolia, rounded form, 50’ tall, 50’ 
wide, dark green, glossy leaves, prone to elm leaf beetle, zone 5 

‘Regal’ (UW-Madison intro): complex hybrid of U. carpinifolia × (U. pumila × U. × hollandica), upright, 
pyramidal form, 50-60’ tall, 30’ wide, prone to double leaders and narrow crotches, stiff branches, 
zone 4 

 



Ulmus japonica ‘Discovery’: Discovery Japanese elm, hardy to zone 3, native to Japan and Asia, upright, 
vase-shape, compact form, 35-40’ tall, 35-40’ wide, resistant to DED and elm leaf beetle, yellow fall color 

 
Ulmus parvifolia: lacebark elm, Zone 5b, native to China, Korea, and Japan, semi-exfoliating bark with mottled 

colors of gray, green, orange, and brown inner bark and orange lenticels, adaptable to most soils and pH, 
easy to transplant, tolerant to compacted, clay soils, urban, air pollution, tolerant, DED resistant 

 
‘Dynasty’ (from U.S. National Arboretum), more cold hardy, zone 5a, upright, vase-shaped to rounded 

form, 40-45’ tall, 40’ wide, orange-yellow to red fall color, bark not as exfoliating as other cultivars 
 
Ulmus wilsoniana ‘Prospector’ Prospector elm (from U.S. National Arboretum): hardy to zone 4, dense, 

broad, vase-shaped form, slightly pendulous branches, 40’ tall, 30’ wide, resistant to elm leaf beetle, DED, 
and phloem necrosis, deep green, glossy leaves, yellow fall color 

 
 
 



Small Urban Area or Street Trees 
 
Acer tataricum: Tatarian maple, Zone 3a, native to southeastern Europe and central Asia, invasive, do not 

plant near any natural areas, single or multi-stemmed, upright form, 25’ tall, 20’ wide, yellow to reddish-
brown fall color, pinkish-red samaras in summer changing to brown in fall, adaptable to most soils and pH, 
easy to transplant, drought, salt, and urban tolerant, very susceptible to verticillium wilt 

 
‘GarAnn’ (Hot Wings™): upright, spreading form, 20-25’ tall, 15-20’ wide, bright red samaras, yellow to 

red fall color, drought tolerant 
‘Patdell’ (Pattern Perfect™): upright form, 20’ tall, 15-20’ wide, bright red samaras, red stems, red-orange 

fall color 
 ‘Summer Splendor™: upright, spreading form, 15-20’ tall, 15’ wide, bright red fruit in summer 
 
Acer tataricum subsp. ginnala: Amur maple, Zone 3a, native to China, Manchuria, and Japan, very invasive, 

do not plant near any natural areas, multi-stemmed, rounded form, low branches, 15-18’ tall and wide 
(smaller cultivars are available), dagger-shaped leaves, orange to bright red fall color, red samaras in 
summer turn brown in fall, adaptable to most soils and pH, easy to transplant, drought, salt, and urban 
tolerant, very susceptible to verticillium wilt 

 
‘Compactum’ or ‘Bailey Compact’: dense, compact, rounded, shrubby form, 6-8’ tall, 6-8’ wide, slower 

grower, orange to scarlet fall color 
 ‘Embers’: rounded form, 15-20’ tall, 15’ wide, bright red samaras, scarlet fall color 
 ‘Emerald Elf’: compact, rounded, dense, shrubby form, 5-6’ tall and wide, scarlet to purple fall color 

‘Flame’: multi-stemmed, spreading, irregular form, 15-20’ tall, 20-25’ wide, bright orange-red to deep red 
fall color 

‘JFS-UGA’ (Red November™): multi-stemmed, low, rounded form, 18’ tall, 24’ wide, later, bright red fall 
color, heat tolerant, Zone 5 

 
Acer truncatum: Shantung maple, Zone 3b, use a northern provenance (seed source), native to northern 

China, Russia, Korea, and Japan, broad-rounded, dense, symmetrical form, 20-30’ tall, 20-30’ wide, 
yellowish-orange to purple fall color, star-shaped leaves, adaptable to most soils and pH, drought, salt, heat 
and urban tolerant, no pest problems, harder to find, but worth trying 

 
Amelanchier × grandiflora: apple serviceberry, hardy to zone 3a, native hybrid of downy and Allegheny 

serviceberry, multi or single-stemmed tree to large shrub, upright to irregular form, no suckers, 15-30’ tall, 
15-25’ wide, produces bronze to purplish-red, fuzzy leaves in spring that turn smooth and green, white 
flowers in early spring, edible fruit in June, smooth, gray bark, yellowish-orange to red fall color, can develop 
chlorosis at high pH, prefers loamy soil, does poorly in poorly drained soils, difficult to transplant, plant in 
spring 

 
‘Autumn Brilliance’: upright, spreading form, 20-25’ tall, 15’ wide, orange-red fall color, leaf spot 

resistant, multi-stemmed 
‘Cole’s Select’: upright, spreading form, 15-20’ tall, 15’ wide, multi-stemmed, orange-red fall color, leaf 

spot resistant, thicker, glossier leaf 
‘Forest Prince’: oval form, 20’ tall, 15’ wide, red-orange fall color 
‘Princess Diana’: wide spreading form, 15-20’ tall, 15’ wide, multi-stemmed, red-orange fall color, leaf 

spot resistant 
‘Robin Hill’: upright, open form, 20-30’ tall, 15-20’ wide, flowers pink in bud open to pale pink fading to 

white, red fall color, single-stemmed 
 
Amelanchier laevis: Allegheny serviceberry, hardy to zone 4a, native to eastern and central U.S., Canada, and 

Wisconsin, upright form, single or multi-stemmed tree, 15-25’ tall, 15-20’ wide, can sucker, produces white 
flowers in early spring, bronze to purplish-red new leaves in spring that turn green, edible fruit in June, 
orange to reddish-bronze fall color, prefers moist, loamy soils, does poorly in poorly drained soils, difficult to 
transplant, plant in spring 

 
Cumulus®: upright, open form, 20-30’ tall, 15’ wide, orange-red fall color, minimal suckering, single-

stemmed 



‘JFS-Arb’ (Spring Flurry®): upright, oval form, 30-35’ tall, 20’ wide, orange fall color, single-stemmed, 
straight central leader, newer cultivar 

‘Rogers’ (Lustre®): upright, open form, 20-30’ tall, 15-20’ wide, orange-red fall color, minimal suckering, 
single-stemmed 

‘Snowcloud’: upright, oval form, 25’ tall, 15’ wide, scarlet fall color, single-stemmed 
 
Cornus mas: Corneliancherry dogwood (more of a boulevard tree), hardy to zone 4b, native to Europe and 

western Asia, bright yellow flowers in early spring, long lasting, fruit is in summer and is bright red changing 
to dark purple and becoming edible, but tart, adaptable to most soils, but prefers rich soils, pH adaptable, 
easy to transplant, tolerates partial shade, straight species is sensitive to drought, but cultivars are more 
tolerant, sensitive to salt, no pest problems, hardy to zone 4b 

 
‘Golden Glory’: narrow, upright form, 20-25’ tall, 10’ wide, much better form and darker green, glossy, 

thicker leaves, more flowers and fruit, good substitute to invasive tallhedge buckthorn! 
‘Pyramidalis’: upright, pyramidal to upright form, 20’ tall, 10-15’ wide, dark green leaves 

 
Crataegus crus-galli var. inermis: thornless cockspur hawthorn, hardy to zone 4a, native to eastern and 

central U.S., Canada, and Wisconsin, multi-stemmed tree, broad, spreading, horizontal, low branches, flat-
topped crown, 20-30’ tall, 20-35’ wide, adaptable to most soils and pH, difficult to transplant, plant in spring, 
drought, salt, and urban tolerant, susceptible to cedar quince rust (on fruit) or cedar hawthorn rust (leaves), 
this variety has no thorns, white flowers in late spring, deep red fruit in early to mid fall that drops creating a 
litter problem, bronzish-orange to reddish fall color, dark green, leathery, spoon-shaped leaves 

 
 ‘Cruzam’ (Crusader®): rounded form, 15’ tall, 15’ wide, thornless, bright red fruit, orange fall color 
 
Crataegus phaenopyrum: Washington hawthorn, hardy to zone 4b, native to eastern U.S. and Canada, multi-

stemmed tree, vase-shaped to broadly oval form, horizontal, low branches, 20-30’ tall, 20-25’ wide, 
adaptable to most soils and pH, difficult to transplant, plant in spring, tolerant to poor, sandy soils, drought 
and urban tolerant, moderate salt tolerance, susceptible to cedar quince rust (on fruit) or cedar hawthorn 
rust (leaves), has long, sharp thorns, white flowers in late spring to early summer, showy, persistent, glossy, 
bright-orange-red fruit fall to winter 

 
‘Westwood I’ (Washington Lustre®): rounded, upright form, 20-25’ tall, 20-25’ wide, has fewer thorns 

than species, vigorous 
 
Crataegus viridis ‘Winter King’: Winter King hawthorn, hardy to 4b, native to eastern U.S., vase-shaped to 

rounded, wide-spreading form, horizontal, low branches, adaptable to most soils and pH, difficult to 
transplant, plant in spring, drought and urban tolerant, moderate salt tolerance, less susceptible to cedar 
hawthorn rust but can get cedar quince rust on fruit, white flowers in late spring, very showy, bright orange-
red, persistent fruit from mid fall to winter, silvery-gray bark that exfoliates on the trunk revealing orange 
inner bark, has few if any thorns, yellowish-purple fall color 

 
Maackia amurensis: Amur maackia, hardy to zone 4a, native to Manchuria, vase-shaped to rounded form, 

upright, arching branches, 20-30’ tall, 20-30’ wide, slow grower, silvery and fuzzy leaves in spring turn olive-
green and smooth, coppery-green to bronzish-brown, slightly exfoliating bark, off-white flowers in summer, 
small pods in fall, tolerant to most soils and pH, roots fix atmospheric N, tolerant to poor, infertile soils, urban 
and salt tolerant, prone to included bark formation, needs pruning when young, no pests, not invasive 

 
 ‘Starburst’: upright, vase-shaped form with rounded crown, 25-30’ tall, 20’ wide, dark green leaves 
 Summertime®: upright, rounded form, 18-20’ tall, 12-15’ wide, white flowers in summer 
 
Malus spp.: flowering crabapple, most are hardy to zone 4a and are hybrids with parents originating from Asia, 

Europe and U.S., size and form are quite variable, adaptable to most soils and pH, prefers low nitrogen to 
decrease disease susceptibility, drought and urban tolerant, apple scab resistant species and cultivars listed 
below and have smaller fruit, some cultivars prone to suckering and watersprouts on branches 

 
White Flowers/Red Fruit 

 



 ‘Adirondack’: narrow, upright form, 18’ tall, 10’ wide, persistent fruit 
 ‘Guinzam’ (Guinevere®): rounded form, 8-10’ tall, 10’ wide, persistent fruit 
 ‘Jewelcole’ (Red Jewel®): upright, pyramidal form, 15’ tall, 12’ wide, persistent fruit, can get fireblight 

‘Kinarzam’ (King Arthur®): upright, rounded form, 12’ tall, 10’ wide, can sucker from base 
‘Sutyzam’ (Sugar Tyme®): upright, spreading, oval form, 18’ tall, 15’ wide, persistent fruit 
Malus baccata ‘Jackii’: Jackii crabapple, hardy to zone 3, rounded form, 20’ tall, 20’ wide, glossy leaves, 

zone 3 
Malus sargentii: Sargent crabapple, low, spreading form, 8’ tall, 12’ wide, alternate bearing, persistent 

fruit 
‘Select A’ (Firebird®): rounded, spreading form, 7’ tall, 9’ wide, persistent fruit, bears annually, 

persistent fruit 
  ‘Tina’: small, rounded, dwarf form, 5’ tall, 6’ wide, slow growing 

Malus × zumi  var. calocarpa: redbud crabapple, rounded, spreading form, 20’ tall, 24’ wide, persistent 
fruit 

 
 White Flowers/Yellow Fruit 
 ‘Bob White’: dense, rounded form, 20’ tall, 20’ wide, persistent fruit, but is a watersprouter 
 ‘Cinzam’ (Cinderella®): dwarf, rounded to upright form, 8’ tall, 5’ wide, persistent fruit 
 ‘Excazam’ (Excalibur™): upright form, 10’ tall, 8-10’ wide, good form 
 ‘Hargozam’ (Harvest Gold®): upright, oval form, 22’ tall, 18’ wide, persistent fruit, may get some scab 
 ‘Lanzam’ (Lancelot®): compact, upright, dense form, 8-10’ tall, 8’ wide, persistent fruit 

‘Ormiston Roy’: broad, rounded form, 20-25’ tall, 25’ wide, furrowed, orangish bark, yellow fruit with a 
rosy blush turn orange-brown after a hard frost 

 
 Pink or Reddish Flowers/Red to Purplish-Red Fruit 

‘Camzam’ (Camelot™): rounded form, 10’ tall, 8’ wide, pinkish-white flowers, burgundy-green leaves, 
persistent fruit 

Malus sargentii ‘Candymint’: low, spreading, horizontal form, 10’ tall, 15’ wide, purple tinted foliage 
becoming bronze-green 

 ‘Canterzam’ (Canterbury™): rounded, compact form 10’ tall, 8-10’ wide, light, pinkish-white flowers 
 ‘Cardinal’: irregular, spreading form, 16’ tall, 22’ wide, dark purplish-red, glossy leaves 

‘JFS-KW5’ (Royal Raindrops®): upright, spreading form, 20’ tall, 15’ wide, cutleaf, purple leaves, orange-
red fall color, persistent fruit 

 ‘Orange Crush’: spreading form, 12-15’ tall, 12-15’ wide, bronze to purplish-green leaves 
 ‘Parrsi’ (Pink Princess®): low, spreading form, 8’ tall, 12’ wide, purple leaves become bronze-green 

‘Prairifire’: upright, spreading to rounded form, 20’ tall, 20’ wide, slower growing, purple leaves become 
reddish-green 

‘Prairie Maid’: rounded to spreading form, 20’ tall, 25’ wide, burgundy tinged leaves in spring, but is a 
watersprouter 

 ‘Purple Prince’: rounded form, 20’ tall, 20’ wide, purple leaves become bronzish-green, persistent fruit 
 
 Weeping Form 
 ‘Coral Cascade’: semi-weeping form, 15’ tall, 20’ wide, white flowers, coral fruit, persistent fruit 

‘Louisa’: graceful weeper, 15’ tall, 15’ wide, pink flowers, fruit are yellow turning orange-brown, not 
showy or persistent 

‘Luwick’: graceful, low weeper, 7’ tall, 14’ wide, deep pink buds open to light pink to whitish flowers, 
bright red fruit 

‘Manbeck Weeper’ (Anne E. ®): wide spreading, horizontal weeper, 10-12’ tall, 10-12’ wide, white 
flowers, cherry-red fruit, persistent fruit, is difficult to find, but is one of the nicest crabs 

 ‘Molazam’ (Molten Lava®): broadly weeping form, 14’ tall, 20’ wide, white flowers, bright red fruit 
 
Prunus sargentii: Sargent cherry, hardy to zone 4b, native to Japan, oval to vase-shaped form, 25-35’ tall, 20-

30’ wide, showy, single, pink flowers in clusters in early spring, small, purplish-black fruit in summer, bronze 
to orange-red fall color, reddish-gray to chestnut-brown, polished bark, adaptable to most soils and pH, does 
not tolerate compacted, heavy-clay soils, plant in spring, likes roots kept cool, must have good drainage, 
resistant to black knot, may form included bark 
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