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TThis spring, ISA will be launching the ISA Tree Risk 
Assessment Qualification (ISA TRAQ). Though many are 
anxious to expand their education in this area of practice, 
others are wondering why ISA is developing yet another 
credential. I understand both perspectives. The latter of 
the two is what I hope to address in this article. 

The science and practice of arboriculture has expanded, 
and continues to expand, greatly. The success of the ISA 
Certified Arborist® program has raised awareness not only 
for the term “arborist,” but also of the services arborists 
provide. Since the program started in 1992, ISA has con-
ducted follow-up job task analyses every five years to 
make sure the credential keeps in step with consumer 
needs. What we have found is a change in how the con-
sumer views the services of an arborist. When the program 
was first launched, job task analysis results showed the 
majority of people in the industry were performing actual 
tree work. That is, many of the tasks performed on a daily 
basis dealt with pruning, cabling and bracing, insect and 
other pest control, disease diagnosis and treatment, and 
tree removal and planting. 

Ten years into the program, the job task analyses 
started changing, and more of the tasks being reported 
were related to hazard identification, risk assessment, and 
mitigation; that is, how the arborist assists a tree owner or 
tree manager with managing the risks associated with 
trees. Yes, many of the daily tasks were the same, such as 
pruning, cabling and bracing, and removal to manage risk 
as it relates to tree failure. But other tasks, such as fertil-
ization, pest control, mulching, aeration, and soil man-
agement, mitigate the risks associated with the tree’s health. 
There are two different expectations related to risk: one is 
related to mitigating risk associated with personal injury 
and or property damage, and the other is associated with 
maintaining tree health to extend the service life of the 
tree for the tree owner. The focus of TRAQ is risk associ-
ated with tree and/or tree part failures, how to limit the 
potential of damage from the tree, and if possible to extend 
the service life of the tree. 

During this same period of time, the profession devel-
oped a series of consensus-based standards of practice and 
Best Management Practices (BMPs). These are two steps 
that have accelerated the expansion and improvement of 
services offered by arborists. The Tree Risk Assessment 

BMP is the most recent of the series to be developed. This 
addition to the standards and best management practices 
is changing how many arborists approach their work. 
Risk management is a discipline that requires additional 
knowledge and understanding of the methodologies of 
assessing risk and the potential severity of the risk, as well 
as mitigation plan development to appropriately manage 
the risk. It is an inclusive process that requires communi-
cation between the arborist, the tree risk assessor, and the 
tree owner/manager. Each plays a role in the decision-
making process. Understanding your role in this process 
is important because of legal implications related to duty 
of care, professional liability, negligence, title and bound-
ary matters, and other areas of concern. 

By Jim Skiera,
ISA Executive 

Director

Getting on TRAQ

ISA PERSPECTIVES

A tree risk assessor’s role is fundamentally different 
from that of the arborist.

A tree risk assessor’s role is fundamentally different 
from that of the arborist. An arborist with appropriate, 
additional training in risk assessment can become a tree risk 
assessor; however, when an arborist becomes a tree risk 
assessor, his/her role and responsibilities change. 

The concept for a credential in Tree Risk Assessment 
came from the ISA Pacific Northwest (PNW) Chapter, 
which developed a program at the request of Work Safe 
British Columbia following a fatality related to a tree failure. 
The PNW Tree Risk Assessment Course & Exam (TRACE) 
program soon gained popularity among ISA members 
beyond PNW borders. The chapter then approached the 
ISA Board of Directors to see if there was interest in mak-
ing TRACE an international credential. The Certification 
Board assembled a panel of tree risk assessment experts 
and instructional design professionals to develop an inter-
national qualification that included training and assess-
ment for the program. 

The TRAQ program has been developed to train arbor-
ists interested in becoming tree risk assessors. It differs 
some from TRACE because it was developed after the 
A300 Standard and ISA BMP on tree risk assessment 
were published. (The ISA BMP on tree risk assessment 
was developed to be consistent with ANSI A300, as well 
as the International Standards Organization (ISO) Standard 

u
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As ISA rolls into another year, you may wish to grab a pencil and a notepad to keep 
track of all the nifty developments and goings-on that are in the works. From a new 
credentialing effort to another sponsored week of experimental biomechanics research, 
ISA staff and volunteers are busy crafting programs, events, and conferences dedicated 
to keeping its membership up-to-speed on the professions of arboriculture & urban 
forestery.  

This year will be an important year for tree risk.  The ISA TRAQ Program is just 
about off and running (read: “Getting on TRAQ” by Jim Skiera) and it is our hope 
that arborists will successfully boost their fluency in the practice and complexities 
of risk assessment.  

Also, if you’re looking to increase or help institute safer work practices in the work-
place this year, then Arborist News has you covered.  Regardless of whether you are 
a highly active contactor climber (“Caring for Your Body” by Amanda Carpenter 
and Jessica Skiera), local business owner (“Changing Safety Culture” by Tim Ayers), 
or are in touch with your area’s utility arboriculture (“Electrical Hazard Awareness 
Programs” by Kevin K. Eckert), safety matters. A lot.  

Additional items in this issue of the magazine focus on building your knowledge of 
some aspects of arboriculture that you might not always see, but can still factor into 
how you conduct your work.  “Things Arborists Should Know about Soil Microbes” 
(Jeffrey O. Dawson), the CEU article, provides a very detailed look at microorganisms 
critical to soil health and maintenance.  “Bacterial Diseases” (Christopher J. Luley 
and A.D. Ali) is a short excerpt, but offers a good view of the impact certain bacte-
rial diseases have on some landscape plants.  Meanwhile, in the UK, researchers are 
looking at phage biocontrols to ameliorate difficulties associated with bleeding can-
kers on Aesculus hippocastanum, which you’ll find in “Horsechestnut Bleeding Can-
ker,” by Sarah James.

The Editor’s
 Branch

ISA Code of Ethics
(Adopted August 1992)

ISA members will:
•	 Strive for continuous self-development by increasing their qualifications and technical proficiency 

by staying abreast of technological and scientific developments affecting the profession. 
•	 Not misuse or omit material facts in promoting technical information, products or services if 

the effect would be to mislead or misrepresent. 
•	 Hold paramount the safety and health of all people and endeavor to protect property and the 

environment in the performance of professional responsibilities. 
•	 Subscribe to fair and honest business practices in dealing with clients, suppliers, employees and 

other professionals. 
•	 Support the improvement of professional services and products through encouraging research 

and development. 
•	 Observe the standards and promote adherence to the ethics embodied in this Code.

By Aaron H. Bynum

http://www.isa-arbor.com
http://www.doggettcorp.comOCall
http://www.doggettcorp.comOCall
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31000:2009 Risk Management-Principles and Guidelines, 
ISO 31010 Risk Assessment Techniques, ISO Guide 73 
Risk Management Vocabulary, the German Landscape 
Research, Development, and Construction Society, and 
other national standards.)

The ISA TRAQ program uses the A300 Standard, the ISA 
Tree Risk Assessment BMP, and recognized risk manage-
ment standards from around the globe to guide instruction 
on how to properly perform tree risk assessments and com-
municate the results to the tree owner and/or manager so 
that an agreed mitigation plan can be developed and com-
municated by the tree risk assessor to the arborist for imple-
mentation through specifications and prescribed arboriculture 
treatments. Since risk assessment is a practice with profes-
sional standards in itself, ISA has developed the ISA TRAQ 
training program for arborists to learn and develop risk 
assessment skills. These are advanced skills that require 
knowledge and experience with arboricultural best prac-
tices and risk assessment best practices. The TRAQ program 
includes training followed by a competency assessment 
that has been developed to recognize professionals with 
this very specific and advanced skill set. 

The world of arboriculture is changing, and awareness 
of both the benefits and occasional risks associated with 
trees is increasing. As a result, more and more communities 
around the world are developing risk management strate-
gies that include tree risk assessment. The TRAQ program 
has been developed to meet this need and prepare arborists 
for what ISA sees as an important part of the develop-
ment of the profession. 

I encourage you to read the Tree Risk Assessment Best 
Management Practices. I believe you will experience a new 
appreciation for the practice and complexities of risk assess-
ment. If you aspire to become a tree risk assessor, I hope you 
will consider enrolling in the ISA TRAQ program. More 
information is available on the ISA website, and a program 
is likely to be coming to your area in the future with the 
support of your local ISA chapter or associate organiza-
tion. Tree risk assessment has opened my eyes to a new aspect 
of the profession, and I believe it will help us all make the 
world a better place, one tree at a time. A•N

ISA Perspectives (continued)

CALENDAR
Submit your event! Do you have a regional or ISA chapter event coming up? Let us know and submit your event through the ISA website.
To view, review, or submit new items to the industry calendar, visit (http://www.isa-arbor.com/events/eventsCalendar/index.aspx). The most current list 
of certification exams as well as additional CEU quizzes can be found online (http://www.isa-arbor.com/education/onlineLearning/arbNewsQuizzes.aspx).

FEBRUARY
06-08 MW-ISA Annual Conference & Trade Show. 
The Hilton St. Louis Frontenac Hotel. St. Louis, Missouri. 
For more information, contact: ISA Midwestern Chapter, 
www.mwisa.org.
06-08 SCNLA Convention & Trade Show. The South 
Carolina Forestry Nursery and Landscape Association hosts 
an event dedicated to promoting the nursery industry, 
disseminating knowledge, and stimulating public interest 
in all facets and related industries of ornamental horticul-
ture. Myrtle Beach Convention Center. Myrtle Beach, South 
Carolina. For more information, contact Donna Shealy Foster, 
1-803-743-4284, scplant@bellsouth.net, www.scnla.com/ 
Trade_Show.html.
06-08 New England Grows. A popular commercial hor-
ticulture conference and exposition in the northeast U.S., 
connecting 13,000 of today’s green industry professionals 
with leading suppliers from across the country and around 
the world. Featured speakers include: Bruce Allison, Sydney 
Eddison, Cass Turnbull, Bill Cakins, and Dan Gilrein, 

among others. Boston Convention & Exhibition Center. 
Boston, Massachusetts. For more information, contact: 
www.NewEnglandGrows.com.
10-12 Ohio Tree Care Conference. Dayton Convention 
Center. Dayton, Ohio. Organized by ISA Ohio Chapter. 
For more information, contact: Denise Brosie, 1-614-
771-7494, dbrosie@offinger.com.
13-14 Landscape Industry Show. Speakers include Joe 
Fortier (“How Much Water Is Your Drip System Wasting?”), 
Brian Kempf (“If a Tree Falls in the Urban Forest”), and 
Don Hodel (“Protecting Palms”). Organized by the Califor-
nia Landscape Contractors Association, sponsored by the 
ISA Western Chapter. Los Angeles Convention Center. Los 
Angeles, California. For more information, contact: 1-916-
830-2780, showmanagement@clca.org, http://winwithclca.
org/index.php.
13-15 ISA Ontario Chapter Annual Conference. Crowne 
Plaza. Niagara Falls, Ontario. For more information, contact: 
Kathleen Pugliese, 1-888-463-2316, info@isaontario.com.

TREE INDUSTRY CALENDAR

u
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FEBRUARY (continued)
15 Plant Health Care. Certified Tree Expert Ted Szczawin-
ski will discuss a wide range of issues, from better nutrient 
solutions to the calculation of Growing Degree Days and 
how they can be used to monitor pests. Ted will do hands-on, 
outdoor demonstrations if weather permits. Rutgers Uni-
versity, Office of Continuing Professional Education. New 
Brunswick, New Jersey. For more information, contact: Joe 
Canzano, 1-832-925-9271 x624, canzano@aesop.rutgers.edu, 
www.cpe.rutgers.edu/landscape/arboriculture_tree_care.html.
18 Tree Planting and Installation. This class covers the com-
plex details that keep your trees alive, including site evaluation, 
excavation analysis, and creating optimum soil structure. 
Other topics include planting at the proper height, plant-
ing at the proper depth, and probing containers for roots to 
judge the depth of the root flare. Rutgers University, Office 
of Continuing Professional Education. New Brunswick, New 
Jersey. For more information, contact: Joe Canzano, 1-832-
925-9271 x624, canzano@aesop.rutgers.edu.
19-20 ArborCon 2013. Speakers include Kaizad Irani, 
program director and professor of landscape design and 
horticulture at Parkland College, Champaign, Illinois; and 
Dr. David Roberts, Michigan State University extension spe-
cialist for the nursery and landscape industry. Lansing Center. 
Lansing, Michigan. For more information, contact: 1-517-
337-4999, asm@acd.net, www.asm-isa.org/Conference.html.
19 Tree Pruning. Certified Tree Expert Ted Szczawinski 
will elaborate upon a variety of tree pruning techniques. 
He’ll also discuss different types of equipment and best 
safety practices. He’ll demonstrate proper methods of ca-
bling and bracing; the best positioning techniques for 
cuts against the collar; how to use false crotch and rope when 
working in trees with no bucket access and more. Rutgers 
University, Office of Continuing Professional Education. 
New Brunswick, New Jersey. For more information, contact: 
Joe Canzano, 1-832-925-9271 x624, canzano@aesop.rutgers.
edu, www.cpe.rutgers.edu/landscape/arboriculture_tree_
care.html.

21 Tree Preservation-Before, During, and After Con-
struction. James Kringer will present the Milwaukee Model 
City Program for the preservation of existing trees during 
all phases of construction, including design, inspection, 
and maintenance. Milwaukee, Wisconsin’s goal is to com-
plete construction projects while having minimal impact 
on the city’s greenspaces. James Kringer is with the City 
of Milwaukee’s Forestry Services Program. Mt. Prospect 
Public Works. Mt. Prospect, Illinois. For more informa-
tion, contact: April Toney, 1-877-617-8887, iaa@wi.rr.com.
25-26 Int’l Conference on Urban Climate and History 
of Meteorology. Main themes of the conference will be 
urban climatology/meteorology and history of urban cli-
matology. The Organizing and Program Committees are 
working on providing a program of outstanding presen-
tations that will give rise to a stimulating, informative, 
and sociable event. Palazzo Medici Riccardi, Florence, Italy. 
Organized by CNR Ibimet - Institute of Biometeorology; 
Ximeniano Observatory; Florence Provincial Council. 
For more information, contact: Carolina Vagnoli, +39 055 
308910, c.vagnoli@ibimet.cnr.it, http://web.fi.ibimet.cnr.it/
urbanclimate/index.php.
25-26 48th Annual Penn-Del Shade Tree Symposium. 
Feature topic is tree risk assessment. Lancaster Conven-
tion Center. Lancaster, Pennsylvania. For more informa-
tion, contact: www.penndelisa.org/Symposium.html.
27-01 South Carolina FRI Meeting. The South Carolina 
Forestry Commission hosts the South Carolina Forest 
Resource Institute: Natural Resources and Community 
Planning event. Attendees will have an important oppor-
tunity to learn about forestry in South Carolina, the value 
of forestry to the state, the benefits of trees, and how to 
plan for trees in their city/community. Springmaid Beach 
Resort. Myrtle Beach, South Carolina. For more informa-
tion, contact: Frances Waite, 1-843-571-0136, fmwaite@
bellsouth.net, www.state.sc.us/forest/fri.htm.

MARCH

05-07 Missouri Forestry Council Annual Meeting. 
The theme of Preparedness Diminishes Disaster  features 
two half days and one full day of technical presentations, 
field sessions, and social networking opportunities for 
everyone.   Joplin Convention Center. Joplin, Missouri. 
For more information, contact: http://mocommunitytrees.
com/mcfcconference2013.html.
12-13 Minneapolis Shade Tree Short Course. For 2013, 
the conference theme is Changing Climates and Challenged 
Communities, with a focus on preparing communities 
for climate change by prioritizing strategies to keep urban 
forests as healthy, resilient, and safe as possible.  Bethel 
University, Arden Hills. St. Paul, Minnesota. For more 

information, contact: Emily Strong, 1-612-624-3492, 
cceconf3@umn.edu, www.cce.umn.edu/Minnesota-Shade-
Tree-Short-Course/index.html.
14-15 Urban Forestry Institute. A two-day, hands-on 
training event for individuals involved in community or 
municipal urban forest management. CEUs will be avail-
able. University of South Florida. Tampa, Florida. Orga-
nized by the Florida Urban Forestry Council. For more 
information, contact: Sandy Temple, 1-407-872-1738, 
sandy@fufc.org, http://fufc.org/urban_forestry_institute.html.
16-17 2013 APT Climbing Championship. The Asia 
Pacific Tree Climbing Championship.  Organized by the 
ISA New Zealand Chapter and APTCC Operations. 

http://www.isa-arbor.com
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MARCH (continued)
Auckland, New Zealand. For more information, contact: 
Doug Sharp, dougsharp@nmit.vic.edu.au.
19 Tree Climbing Methods, Work Positioning & Best 
Practice. Participants will be educated and trained in modern 
tree climbing systems; and learn about the tools and tech-
niques that make tree climbing and work positioning safer, 
easier, and more efficient. Basic concepts of physics and 
mechanical advantage will be introduced as they relate to 
climbing systems. San Antonio, Texas. Organized by Arbor-
Master. For more information, contact: ArborMaster, 1-860-
429-5028, Info@ArborMaster.com, www.ArborMaster.com.
21 Insect Pest and Drought Update. What’s on the hori-
zon for insect problems in Northeast Illinois? How did the 
drought of 2012 affect insects and trees? Fredric Miller, 
Joliet Junior College, will review the major pest problems 
of 2012 and discuss what may come in 2013. Mt. Prospect 
Public Works. Mt Prospect, Illinois. For more information, 
contact: April Toney, 1-877-617-8887, iaa@wi.rr.com.
22 Plant Health Care Seminar. Tom Hsiang from the Uni-
versity of Guelph will discuss a wide range of topics and Bio-
forest will be on  hand to discuss EAB and TreeAzin 
treatments. Participants should be prepared to discuss treat-
ment options, scouting reports and ask questions from 
the floor. Howard Johnson Hotel. Markham, Ontario. For 
more information, contact: ISA Ontario Chapter, www.
isaontario.com/content/ocaa.
25-26 Tree Insect Management. In Tree Insect Manage-
ment attendees will expand their knowledge and ability 
to identify and recommend treatments for tree insects and 
educate you about the newest and latest threats faced by 
our urban and regional forests.  Calgary, Alberta. Organized 
by Arboriculture Canada Training. For more information, 
contact: Nancy Neustaeter, 1-877-268-8733, nancy@
arborcanada.com, www.arborcanada.com.
27-28 Tree Disease Management. In this course, tree 
disease identification is emphasized while focusing on 
selecting cost effective and environmentally sensitive tree 
disease management strategies. Calgary, Alberta. Orga-
nized by Arboriculture Canada Training. For more infor-
mation, contact: Nancy Neustaeter, 1-877-268-8733, 
nancy@arborcanada.com, www.arborcanada.com/courses/
Tree-Disease-Management.
28 Basic Chain Saw Maintenance and Safety. Learn the 
basics of chainsaw maintenance and prevent time-con-
suming breakdowns in the field. In this hands-on class, 
attendees will learn about the cutting chain and the 
motor that drives it. You’ll learn the most common causes 
of chainsaw failures and the best ways to fix and prevent 
them. Rutgers University, Office of Continuing Profes-
sional Education. New Brunswick, New Jersey. For more 
information, contact: Joe Canzano, 1-732-932-9271 
x624, canzano@aesop.rutgers.edu, www.cpe.rutgers.edu/
landscape/arboriculture_tree_care.html.

ISA CERTIFICATION EXAM DATES
We must receive your application and exam fees 12 working days prior 
to the exam date. NO EXCEPTIONS! (ISA is closed New Year’s Day, Good 
Friday, Memorial Day, Independence Day, Labor Day, Thanksgiving Day 
and the day after, as well as Christmas Day.)
PREPAYMENT IS REQUIRED! Fee is $150/members (International 
and Chapter membership required), $250/nonmembers. Visa/MasterCard/
AmEx accepted. U.S. funds only.
ISA offers both computer-based and paper-based certification exams 
(computer-based exams are scheduled by the exam candidate, at an 
approved site of his or her choice). For a more current list of exam dates 
and locations, go online to ISA’s website (www.isa-arbor.com) and select 
the “Certification and Credentials” tab. For more information and for an 
exam application, contact the ISA Certification Department via phone 
(1-217-355-9411) or e-mail (cert@isa-arbor.com).

CERTIFIED ARBORIST, UTILITY SPECIALIST & MUNICIPAL 
SPECIALIST EXAM DATES

Illinois March 2 Springfield, IL limit 45
 March 9 Rockford, IL limit 20
 March 25 Glencoe, IL limit 45
 April 4 Moline, IL limit 30
Kentucky March 1 Louisville, KY limit 25
Minnesota June 28 Cottage Grove, MN limit 20
PNW February 23 Grants Pass, OR limit 25
 April 6 Langley, BC limit 30**
 April 20 Seattle, WA limit 18
 June 1 Lewiston, ID limit 30
 June 1 Langley, BC limit 30*
Penn-Del February 24 Lancaster, PA limit 70*
 March 22 Forty Fort, PA limit 30
 April 4 Pittsburgh, PA limit 6
 April 19 Collegeville, PA limit 30*
 May 11 Philadelphia, PA limit 22
 June 14 Newark, DE limit 25
 July 26 Meadville, PA limit 10
Southern March 6 Statesboro, GA limit 25
Texas March 15 San Antonio, TX limit 40
 April 12 Round Rock, TX limit 50
Western March 29 Henderson, NV limit 50
 March 30 Sacramento, CA limit 80
 April 13 Honolulu, HI limit 15

Note: Asterisk (*) indicates that there is a scheduled exam for Tree Worker and 
Aerial Lift/Climber Specialist at this date/location as well. Double asterisk (**) 
indicates written exam only.

APRIL
02-03 Precision Tree Felling & Chain Saw Handling. 
The participants will be educated in modern felling tech-
niques; and learn a systematic method to plan the opera-
tion and skillfully work the plan. Practices based on leverage, 
mechanical advantage, and ergonomics, as they relate to 
precision felling and chain saw handling, will be taught, 
demonstrated, and experienced. Biltmore Estate, Asheville, 
North Carolina. Organized by ArborMaster. For more 
information, contact: ArborMaster, 1-860-429-5028, Info@
ArborMaster.com, www.ArborMaster.com.

u
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APRIL (continued)
08-09 Arborist Rigging Applications. The participants 
will be educated in modern arborist rigging applications; 
and learn about the tools and techniques that make rig-
ging safer, easier, and more efficient. Biltmore Estate, 
Asheville, North Carolina. Organized by ArborMaster. For 
more information, contact: ArborMaster, 1-860-429-5028, 
Info@ArborMaster.com, www.ArborMaster.com.
10-12 OPFA Annual Conference. Ontario Professional 
Foresters Association annual event. The association is respon-
sible for the regulation of the practice of professional for-
estry in Ontario and to govern its members in accordance 
with the Professional Foresters Act 2000, the regulations 
and the By-laws in order that the public interest may be 
served and protected. Ottawa, Ontario.  For more informa-
tion, contact: www.opfa.ca/new/agm-current.php.
11-12 Tree Dynamics and Integrated Risk Assessment. 
This course is designed to improve worker safety and 
train participants in the skills that allow them to estimate 
the stability of trees structurally by integrating biological, 
environmental and work risk factors. Cambridge, Ontario. 
Organized by Arboriculture Canada Training. For more 
information, contact: Nancy Neustaeter, 1-877-268-8733, 
nancy@arborcanada.com, www.arborcanada.com/courses/
Tree-Dynamics-and-Integrated-Risk-Assessment.
12-14 Midwest Urban Tree Care Forum. MUTCF is a 
unique career event for students to learn from and net-
work with professionals in the green industry. MUTCF is 
an interactive conference tailored for college students in urban 
forestry, arboriculture, and horticulture. Lisle/Naperville 
Hilton. Chicago, Illinois. Organized by the Illinois Arborist 
Association. For more information, contact: Bryant Scharen-
broch, 1-630-725-2071, bscharenbroch@mortonarb.org, 
www.midwesturbantreecareforum.com.
15-16 Technical Tree Falling & Cutting. This course 
will educate learners about why notches and back cuts 
work as they do and how the methodology affects the 
success of accurate tree falling. Participants will have the 
opportunity to practice notching and back cut tech-
niques in a practical setting. Organized by Arboriculture 
Canada Training. Saskatoon, Saskatchewan. For more 
information, contact: Nancy Neustaeter, 1-877-268-8733, 
nancy@arborcanada.com, www.arborcanada.com/courses/
Technical-Tree-Falling-Cutting.
18-20 Urban Forests & Political Ecologies Conference. 
This conference will cover a wide range of issues related to 
urban ecologies and political transgressions. It is designed 
for students, faculty, practitioners, community members, 
artists, and researchers of all disciplines who are interested 
in enhancing their understanding of the various narra-
tives that shape urban greenspaces and the pedagogies 
that contribute to engaging with those diverse perspec-
tives. Toronto, Ontario. For more information, contact: 
www.ufpe.ca.

19 Developing Safe and Professional Tree Care Employ-
ees. Don Roppolo will share practical tips and techniques 
for training field personnel who will work safely, and pro-
fessionally represent their employer. Roppolo is with The 
Care of Trees. Mt. Prospect Public Works. Mt. Prospect, 
Illinois. For more information, contact April Toney, 1-877-
617-8887, iaa@wi.rr.com.
20 Chipper and Stumper Maintenance & Safe Use 
Training. Chippers and stump grinders, as with most machin-
ery, can cause severe injury or a fatality if not operated 
and serviced correctly. Make  safety a top priority. For 
more information, contact: ISA Ontario Chapter, www.
isaontario.com/content/ocaa.
22-23 Tree Climbing, Fall Protection & Work Posi-
tioning. Instructors will explain, demonstrate, and coach 
students in work positioning and fall protection tech-
niques. Participants will practice skills learned and be 
mentored and coached during the course. Vancouver, British 
Columbia.  Organized by Arboriculture Canada Training. 
For more information, contact: Nancy Neustaeter, 1-877-
268-8733, nancy@arborcanada.com, www.arborcanada.com/
courses/Tree-Climbing-Work-Positioning-Fall-Protection.
27-28 2013 North American Tree Climbing Champi-
onship. Branch Brook Park. Newark, New Jersey. Organized 
by the ISA/NATCC Committee. For more information, 
contact: Brian Maxson, bmaxson@bartlett.com.
30 Tree Pruning. This course is designed to help you 
understand and will introduce modern pruning tech-
niques and terminology. Natural target pruning will be 
taught, demonstrated, and practiced. Tree biology, physi-
ology, structure, and dynamics will be introduced. Cam-
bridge, Ontario. Organized by Arboriculture Canada 
Training. For more information, contact: Nancy Neus-
taeter, 1-877-268-8733, nancy@arborcanada.com, www.
arborcanada.com/courses/Tree-Pruning.
30 Chain Saw Safety & Cutting Techniques. Chain 
saws are one of the most useful as well as dangerous tools a 
worker can use. This course is designed to educate personnel 
who use a chain saw about safety, maintenance, use, and 
handling. Participants will gain an understanding in what 
contributes to accidents and how to avoid them. Edmonton, 
Alberta. Organized by Arboriculture Canada Training. For 
more information, contact: Nancy Neustaeter, 1-877-
268-8733, nancy@arborcanada.com, www.arborcanada.
com/courses/Chainsaw-Safety-Cutting-Techniques.

BEST MANAGEMENT PRACTICES

Tree Planting
ISA’s planting guide covers important topics 
such as selection, planting depth, and post-
planting considerations.

To order: 1-888-ISA-TREE or www.isa-arbor.com/store

#P1317 (English); 41 pp. • #P1317S (Spanish); 46 pp.
Retail Price: $10 • ISA Member Price: $8
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MAY
01 Tree Pruning. This course is designed to help you under-
stand and will introduce modern pruning techniques and 
terminology. Natural target pruning will be taught, demon-
strated and practiced. Tree biology, physiology, structure, and 
dynamics will be introduced. Edmonton, Alberta. Organized by 
Arboriculture Canada Training. For more information, contact: 
Nancy Neustaeter, 1-877-268-8733, nancy@arborcanada.com, 
www.arborcanada.com/courses/Tree-Pruning.
06-07 Hazard & Danger Tree Cutting and Falling. 
This course specifically meets the challenges that are a 
part of high-risk environments. Many workers are often 
required to use chain saws in high-risk environments such 
as during or after storms. Vancouver, British Columbia. 
Organized by Arboriculture Canada Training. For more 
information, contact: Nancy Neustaeter, 1-877-268-8733, 
nancy@arborcanada.com, www.arborcanada.com/courses/ 
Hazard-and-Danger-Tree-Cutting-and-Falling.
07-10 79th ISA Western Chapter Conference. Hyatt 
Regency Indian Wells Resort & Spa. Indian Wells, California. 
For more information, contact: Rose Epperson, 1-866-785-
8960, registration@wcisa.net, http://hotarboriculture2013.
com.
08-10 Production Tree Removal & Rigging. This course 
is designed to educate and train tree climbers on the physics 
and techniques of removing treetops, fundamental rigging 
for removal, and rigging heavy wood. Participants will be 
educated in shock load, potential energy, and reactive 
forces of rigging heavy wood where the rigging point is below 
the load. Vancouver, British Columbia. Organized by 
Arboriculture Canada Training. For more information, contact: 
Nancy Neustaeter, 1-877-268-8733, nancy@arborcanada.
com, www.arborcanada.com/courses/Production-Tree- 
Removal-Rigging.

16-17 Emergency Readiness and High Angle Rescue. 
Participants are educated in the truths about tree work acci-
dents and fatalities, information based on arborist statistics 
and industry reviews provides the basis for the specific rescue 
techniques trained and practiced. Participants are educated 
in key terms and definitions relating to rope parts, knots, 
hitches and specialized equipment. Cambridge, Ontario. 
Organized by Arboriculture Canada Training. For more 
information, contact: Nancy Neustaeter, 1-877-268-
8733, nancy@arborcanada.com, www.arborcanada.com/
courses/Emergency-Readiness-and-High-Angle-Rescue.
18 New England Tree Climbing Championship. For 
more information, contact ISA New England Chapter, 
http://newenglandisa.org/tree_climbing_championship.
html.
23-24 Technical Tree Falling & Cutting. Attendees will 
learn about the newest equipment and techniques related to 
felling trees, and about the unique challenges presented by 
felling trees in the urban environment.  Calgary, Alberta. 
Organized by Arboriculture Canada Training. For more 
information, contact: Nancy Neustaeter, 1-877-268-8733, 
nancy@arborcanada.com, www.arborcanada.com/courses/
Technical-Tree-Falling-Cutting.
26-31 Chain Saw Train the Trainer. This Train the Trainer 
program is targeted for those wanting to be trainers in the 
safe use of chain saws. This five-day program is an intense 
period of training that focuses on leadership and training 
techniques and skills. Keene, Ontario. Organized by Arbori-
culture Canada Training. For more information, contact: 
Nancy Neustaeter, 1-877-268-8733, nancy@arborcanada.
com, www.arborcanada.com/courses/Chainsaw-Train-the- 
Trainer.

JUNE
09-11 Trees Florida. ISA Florida Chapter conference 
and trade show. The Westin Beach Resort and Spa. Fort 

Lauderdale, Florida. For more information, contact: Norm 
Easey, 1-941-342-0153, www.treesflorida.com. A•N

Authored by the Council of  Tree and Landscape Appraisers, Guide for Plant Appraisal, 9th Edition is 
the professional plant appraiser’s how-to manual for determining size, species, condition, and location 
factors that influence the value of  plants. Not only is it an invaluable source for establishing the evaluation 
of  plant casualties, but the book is also a reference for real estate transactions, insurance purposes, plant 
condemnation actions, and tree inventories.

Chapters of  the book specifically discuss plant health and structural integrity as they relate to species 
condition; location and placement as they factor into appraisal ratings; and an overview of  the ethics, 
qualifications, and standards of  practice required for professional tree or plant appraisers.  Item #P1209 
(© 2000, softcover, 143 pp.)

Guide for Plant Appraisal Workbook
A highly recommended learning tool, this workbook is designed to accompany 
appraisal methods. Use this workbook for practical experience working through 
sample appraisal problems as well as using calculations necessary for determining 
evaluations. Item #W1209 (©2000, 12 pp.)

To order: 1-888-ISA-TREE / www.isa-arbor.com/store

Guide for Plant Appraisal, 9th Edition
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CONTINUING EDUCATION UNIT

component of trees and their woody debris and leaf litter. 
Fungi can break down cellulose into sugars that are metab-
olized for energy and growth. A byproduct of energy trans-
formations is carbon dioxide. Shady forests also afford 
moist conditions favoring fungal growth, together with this 
smorgasbord of cellulose-rich litter and woody debris. There 
are also cellulose-digesting microorganisms of various sorts 
in the guts of termites, millipedes, and beetles associated 
with trees and forests. Like the fungi, these gut microbes 
break down cellulose, so their hosts can obtain nutrition 
from wood, and recycle carbon.

Saprophytic fungi are the good guys, feeding on dead 
material and releasing and recycling mineral nutrients, thus 
preventing forests from becoming impenetrable tangles of 
un-decomposed logs, leaves, and branches. Pathogenic fungi 
are the bad guys. They are major disease organisms of trees 
because of their ability to decompose structural compo-
nents of living tree stems, roots, and foliage. In contrast, non-
cellulosic animals have bacteria and viruses as major 
pathogens. 

Things Arborists Should Know 
about Soil Microbes
By Jeffrey O. Dawson

T

Objectives
•� Describe the types of microbes present in various soil types
•� Explain the relationship between roots and mycorrhizae fungi 

and nitrogen-fixing bacteria
•� Describe how and in what circumstances inoculants may be 

beneficial for tree establishment

The numbers and types of microbes in soil are critical to 
the maintenance of soil health and quality, as a wide range 
of microorganisms are involved in important soil func-
tions relating to trees and other plants. Free-living soil 
microbes are responsible for nutrient cycling, soil struc-
ture formation, decomposition of organic matter, toxin 
removal, and the cycling of carbon, nitrogen, phosphorus, 
sulfur, and a host of other minerals. In addition, microor-
ganisms play key roles in causing and suppressing soil-borne 
plant diseases. Soil microorganisms also promote plant growth 
and influence changes in vegetation. Plants can influence 
microbial populations through chemicals released from roots 
and decomposing tree litter. Symbiotic associations between 
soil microorganisms and plants provide benefits to both the 
host plant and microbial symbiont. In some cases, host trees 
may be absolutely dependent on a microbial symbiont. Some 
of these microbes have direct relevance to maintenance of 
forest and tree health. 

Fungusamongus
Did you ever wonder why mushroom hunting is mostly 
a forest activity? Mushrooms, which are fruiting bodies that 
arise from microscopic networks of fungal hyphae (thread-
like strands), appear from the many and varied fungi that 
occur in forests. Fungi are among a limited number of organ-
isms that can digest cellulose. When we consume cellulose 
it is not digested but does serve as healthy dietary fiber. 
Cellulose is produced in forests in large quantities as a major Mushrooms in a woodland setting.

http://www.isa-arbor.com
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Then there are fungi which are super good guys—the 
mycorrhizal fungi—best known to tree health care pro-
fessionals as components of tree–root inoculation prod-
ucts marketed in our industry. Professional arborists ought 
to be able to recognize differences among types of mycor-
rhizae that partner with trees, understand their benefits, 
be able to answer clients’ questions about these fungi 
accurately, and know when and where cultured mycor-
rhizae products might be effectively employed. Having 
seriously stressed some of you with this heavy obligation, 
let us now proceed to learn enough about these creatures 
to enhance, or review, our professional knowledge.

Arbuscular Mycorrhizal Fungi
Arbuscular mycorrhizal fungi (AMF) occur on more plant 
species than any other type of mycorrhizal fungi. The result-
ing fungal root type has been referred to loosely as endo-
mycorrhizae. In nature, most plants, including trees of course, 
have arbuscular mycorrhizal fungal partners, or symbionts, 
which by definition form mutually beneficial partnerships. 
Because this kind of infection produces very little if any 
change in external root morphology, this symbiosis is not 
recognizable by examination of roots. The term arbuscular 
refers to the tree-like appearance of microscopic hyphal clus-
ters that form inside the outer cells of young tree roots after 
they have been penetrated, but not killed, by the fungus. 
This structure is “digested” by the tree as required for its needs. 

The penetrating hyphae may originate from spores in 
soil, germinating and extending a thread near young tree 
roots. The AMF do not have continuous or extensive 
hyphal presence in the soil around infected roots as with 
another type of mycorrhizae, the ectomycorrhizae discussed 
in the next section of this article. Infective AMF have not 
been isolated in pure culture, so single, large spores are 
harvested using a hand lens and dissecting needle from 
the root zone of infected plants. These spores are then used 
to inoculate roots of host plants like sorghum in a green-
house or growth chamber. The host plant and symbiont 
are then grown together in “pot cultures.” After some time, 
AM fungal hyphae and infected roots of the host can be 
harvested and used to produce inoculants. AMF can have 
broader host ranges than other mycorrhizal types, and a 
single species can produce mycorrhizae on diverse host plants. 

Colonization of trees by arbuscular mycorrhizal fungi 
takes place naturally on trees planted in many soil types. 
Mycorrhizae are particularly effective in promoting plant 
growth when phosphorus is deficient in soil. Phosphorus 
is a plant macronutrient that commonly limits plant growth 
in older, leached soils, such as those of the sandy coastal 
plain of the southeastern United States and the ancient soils 
of Australia. Phosphorus is necessary for the transfer and 
use of chemical energy in plant cells and is required in 
large quantities relative to other plant essential elements. 

AMF also assist in uptake of other essential elements 
and water. In phosphorus-rich soils, unnecessary mycor-
rhizal partnerships may be blocked by the host plant. 
However, when attempts are made to establish trees at 
locations with phosphorus-poor soils, such as mine spoils 
or some urban soils composed of rubble and fill, a mycor-
rhizal partnership may be essential for tree survival and 
growth. It may not be evident that AMF are present nat-
urally in such soils, that they will develop quickly, or that 
they will be of a type able to colonize roots of planted 
trees. On many sites, AMF present in soil readily and 
effectively form partnerships with planted trees. Some of 
the difficulties in arbuscular-mycorrhizal fungus estab-
lishment may be attributable to the composition of AMF 
communities in the soil. Not knowing the composition 
of AMF communities and other biological, physical, and 
chemical properties of a given soil is a problem in predict-
ing the effectiveness of commercial inoculants. 

Benefits of using arbuscular mycorrhizal inocula can 
best be assessed by comparing growth and vigor of inocu-
lated and non-inoculated trial trees planted in soil intended 
for widespread planting of the species tested. Trial plant-
ings demonstrate benefits of inoculation of specific tree 
types in specific soils and under local conditions. Such tri-
als should be encouraged by those marketing AM inocu-
lants and implemented before making major investments 
in inoculation technology. Soil microbial populations 
along with their physical and chemical properties are 
highly variable. Studies conducted in some other soil type or 
region may not apply to your planting site and competitive 

Diagram of typical arbuscular mycorrhiza including arbuscules, vesicles, and 
external hyphae with spores. Diagram courtesy of Academic Press, London.
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ability of introduced AMF with naturally occurring pop-
ulations may not be known. A possible low-technology 
strategy for establishing trees on a disturbed site might be 
to inoculate roots of planted trees with soils from beneath 
trees of the same species growing in their native habitat. 

Ectomycorrhizae
The ectomycorrhizal type of symbiosis, which produces 
distinct, miniature mycorrhizal roots, is less common than 
endomycorrhizae in nature. You can see the club-like ecto-
mycorrhizal structures, often on the order of a millimeter in 
length, with a hand lens on pine roots pulled from the ground. 
Pines (Pinus), oaks (Quercus), beeches (Fagus), Douglas-fir 
(Pseudotsuga), cedars (Cedrus), cherries (Prunus), alders (Alnus), 
firs (Abies), hawthorns (Crataegus), hazels (Corylus), hem-
locks (Tsuga), hornbeam (Carpinus), hickories (Carya), larch 
(Larix), lindens (Tilia), spruces (Picea), chestnuts (Aesculus), 
redbuds (Cercis), walnuts (Juglans), and birches (Betula) are 

almost always ectomycorrhizal. Poplars (Populus), aspens 
(Populus), willows (Salix), eucalypts (Eucalyptus), and casu-
arinas (casuarina) can have both ectomycorrhizal or endo-
mycorrhizal fungal symbionts, occasionally on the same 
plant. 

Ectomycorrhizal fungi (EM) have been isolated and 
grown in pure culture and are available commercially as a 
strain with the scientific name of Pisolithus tinctorius. Unlike 
the nearly-universal arbuscular mycorrhizal fungi, ectomy-
corrhizal fungi do not penetrate root outer cells; instead, 
they form a net-like system of hyphae around the root 
that is able to exchange materials with outer cells of young 
roots. Together the combination of a persistent mantle of 
hyphae and the root it surrounds form the tiny but visible 
structures called ectomycorrhizae. An individual mycor-
rhiza can have a life span of about two years. Hyphae 
from this mantle extend out into soil some distance and 
greatly increase the absorptive surface of the root/fungal 
system. Young tree roots may also be protected from harm-
ful soil bacteria and fungi where a thick mantle of fungal 
hyphae forms around the exterior. 

This type of fungus is so important to host species that 
they often will not survive when planted in soils apart 
from their native range. For example, planting radiata pine 
(Pinus radiata), native to a restricted range in coastal Cal-
ifornia, has required seedling inoculation with EM when 
seedlings of the pine are planted in Africa, New Zealand, 
Chile, and other locations lacking native pines. Ectomy-
corrhizal inoculation can also be essential for establishing 
host trees on mine spoils and other harsh, disturbed sites. 
This symbiosis is clearly effective and efficient in support-
ing the host plant on infertile and dry sites. 

Like other mycorrhizae, EM fungi are most important 
in scavenging scarce phosphate in soils. They also help trees 
scavenge water and other essential elements. If phosphorus 
fertility is high, as with AM fungi, mycorrhiza formation 
and function is inhibited. Inoculating trees not among 
tree species able to symbiose with ectomycorrhizal fungi, 
planted on sites high in phosphorus, or where native EM 
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Photomicrograph of ectomycorrhizae of chanterelle mushroom.
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Diagram of typical ectomycorrhizae including the Hartig net, fungal mantle 
and external hyphae.
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Black alder tree (Alnus glutinosa) above canoe on mine spoils 
in Illinois, U.S.

http://www.isa-arbor.com
HTTP://AMATEURMYCOLOGY.COM/?P=220
HTTP://AMATEURMYCOLOGY.COM/?P=220
HTTP://AMATEURMYCOLOGY.COM/?P=220
HTTP://AMATEURMYCOLOGY.COM/?P=220
HTTP://AMATEURMYCOLOGY.COM/?P=220


FEBRUARY 2013 www.isa-arbor.com   17

outcompete introduced EM, will be of no survival or 
growth benefit. Often, seedlings of pine (Pinus) trees to 
be planted as bare-root stock are inoculated with EM in 
nursery beds after soil fumigation/sterilization.

A major mechanism involved in binding soil micro-
aggregates may be physical entanglement by plant roots 
and associated hyphae of EM. Soil micro-aggregate for-
mation improves soil structure for water infiltration and 
gas exchange during periods of rainfall. 

Bacteria
Even though bacteria are among the most interesting and 
powerful organism groups on Earth, most of us don’t 
understand the importance of soil and other bacteria or the 
magnitude of diversity encountered in the bacterial world. 
Microbiologists now estimate that there are from 7,000 to 
90,000 known bacterial species and 6 million or so actual 
species. Most of these bacteria are virtually unknown to 
science, detected only by the structure of their DNA extracted 
from soil and analyzed using techniques of molecular biol-
ogy. Bacterial populations in soil top layers can reach ten 
billion cells per gram of soil (a clump about the size of a 
sugar cube). Ninety-five percent of these cells are unable 
to be isolated or grown in pure culture. Further consider the 
fact that this small volume of forest soil may contain from 
6,000 to 10,000 different types of bacteria. 

Legume-Rhizobial Symbioses
One type of plant partnership with bacteria is familiar to 
many of us because of widely cultivated peas and beans. This 
is a partnership between leguminous plants and root-nodule-
forming, nitrogen-fixing rhizobial bacteria. Bacteria sym-
biotic with a plant benefit from sugars produced by the 
plant through photosynthesis while the plant benefits from 
nitrogen made available (fixed) by bacteria in root nodules. 
Only certain bacteria can convert inert nitrogen gas in air 
(about 80 percent of atmospheric gases) to ammonia, which 
can be used by plants as an available form of nitrogen. 
Those bacterial nitrogen fixers with a symbiotic plant part-
ner fix greater amounts of nitrogen than free-living, non-
photosynthesizing nitrogen-fixing bacteria found in soil. 

Along with phosphorus, nitrogen is a macronutrient that 
soils commonly lack, worldwide. Nitrogen is an essential 
component of amino acids, proteins, nucleic acids, and 
other chemical components of living organisms. Plants 
and animals ultimately depend on the process of biologi-
cal nitrogen fixation by bacteria, a part of the important 
nitrogen cycle, for their nitrogen nutrition. 

The legume plant family has many tree members, 
especially in the tropics. It is important to note, especially 
for tree professionals selecting trees for nitrogen-deficient 
soils, that not all tree legumes are nodulated. For exam-
ple, in temperate climates, redbud (Cercis), honeylocust 

(Gleditsia triacanthos), Kentucky coffeetree (Gymnocladus 
dioicus), and yellowwood (Cladrastis lutea) are tree legumes 
that do not nodulate or fix nitrogen symbiotically. Black 
locust (Robinia pseudoacacia), New Mexico locust (Robinia 
neomexicana), Siberian pea shrub (Caragana arborescens), 
and acacias, such as mesquites, are nodulated and fix 
nitrogen, hence their use in mine spoil reclamation and 
stabilizing road cuts in the settled landscape. 

These species are often invasive because they can occupy 
degraded land that other non-nitrogen-fixing trees cannot. 
In urban areas, these trees can often thrive on nitrogen-
poor soils without fertilization and will gradually improve 
nitrogen fertility of associated soils through inputs and 
turnover of nitrogen rich leaf, sloughed root, and branch 
tissues. Nitrogen-rich leaf and branch waste composts more 
readily than other plant material, giving these tree species 
a useful efficiency in the recycling of municipal waste. 

Similarly to mycorrhizae with phosphorus, nodule for-
mation and nitrogen fixation are suppressed in nitrogen-
fixing trees where soil nitrogen is abundant. It is more energy 
efficient for plants to take up available forms of phosphorus 
and nitrogen from soil solution than to support an energy-
demanding symbiotic partner to make these scarce essen-
tial elements available, hence feedback mechanisms have 
evolved that suppress symbiotic uptake when the element 
is available in soil. 

Actinorhizal Symbioses
Less well-known then the familiar rhizobial bacteria, 
Frankia are filamentous actinomycetes, a form of bacteria 
widespread in soils. This symbiotic partner is so little-known 
that it is scarcely mentioned in botany textbooks. Frankia 
is not a fungus and actinorhizal is not the same as mycor-
rhizal. Frankia nodulates only about 24 genera in eight 
plant families, not the legumes. Actinorhizal plants are virtu-
ally all trees and shrubs and include widely planted casua-
rinas, alders, autumn olive (Elaeagnus umbellata), bayberry 
(Myrica), and Russian olive (Elaeagnus angustifolia).

Symbiotic strains of globally diverse soil-inhabiting 
Frankia may be widespread or quite restricted in their range 
of occurrence in soil. Frankia in soil are restricted geograph-
ically in the case of casuarina microsymbionts, but are more 
widespread for the other examples above. There are strict 
host/symbiont-specifity patterns among Frankia strains and 
their host actinorhizal trees and shrubs. The presence of 
root-nodulated host plants is the best indicator of Fran-
kia nodulation capacity of soil for a given actinorhizal 
host species. Some Frankia strains occur naturally in loca-
tions lacking any host plants, while other strains requir-
ing host presence are still able to persist in soil for some 
time without host presence. Some actinorhizal plants, such 
as casuarinas, require inoculation initially in order to nod-
ulate when planted outside of their native ranges. 
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Most actinorhizal plants tested have increased early 
vigor when inoculated with Frankia prior to planting at 
locales having soil with low- or no-nodulation capacity. 
Plants can be inoculated by applying pure Frankia cul-
tured in aqueous suspension, crushed nodules in aqueous 
suspension, or native-host soil to seedling roots. Where 
nitrogen fertility of soils is adequate for tree growth, nod-
ules do not form, and for any nodules that do exist, nitro-
gen fixation decreases with increased nitrogen fertility. 

Actinorhizal trees and shrubs are widely used as urban 
plants, being tough and adapted to infertile, disturbed 
sites. Some actinorhizal trees and shrubs encountered in 
urban areas include various alder species, such as the red 
(Alnus rubra) and white (Alnus rhombifolia) alders of the 
U.S. Pacific coastal states, and black alder (Alnus glutin-
osa), introduced into the eastern U.S. and grown through-
out Europe. 

For some actinorhizal trees and shrubs introduced as 
exotic ornamentals, wildlife plants and windbreaks have 
been deemed invasive weeds subject to control measures. 
These include the invasive Asian shrub autumn olive, 
introduced to promote avian wildlife, in the eastern U.S.; 
the equally invasive Russian olive, which overwhelms ripar-
ian forests in western North America, eliminating native 
trees; and casuarina species, most originating in Australia, 
which have been widely planted as windbreaks and become 
invasive, exotic weeds in places such as Florida. Other actino-
rhizal plants include ornamental Ceanothus shrubs from 
North America planted throughout the world, wax myrtle, 
bog myrtle, and Pennsylvania bayberry.

Use of Tree Microbial Partners
In the two primary mycorrhizal symbioses of trees, arbus-
cular and ectomycorrhizal, the fungal symbiont acts as a 
microscopic extension of the root system and increases 
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Silver buffaloberry (Shepherdia argentea), an actinorhizal shrub.

Red alder (Alnus rubra) stand in Oregon, U.S.

Sitka alder (Alnus viridis) thicket on raw glacial deposits 
at Glacier Bay in Alaska, U.S.
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efficiency of phosphorus uptake while aiding in uptake of 
other tree essential elements and water. These microbial 
symbionts play a little-recognized role in competition 
and survival of tree species that ultimately affects diversity 
and composition of forest ecosystems. 

Where nascent soils lack tree essential elements, such 
as volcanic deposits, landslide debris, coarse alluvial depos-
its, riparian sand and gravel bars, tsunami deposits of raw 
sand, and mine spoils, trees with root symbionts have a 

distinct advantage over other trees and comprise the van-
guard of tree colonizers. It is apparent why many of these 
microbially advantaged trees would be successful in dis-
rupted urban environments where rubble with varying 
amounts and kinds of topsoil-lacking fill are among avail-
able planting sites. These tree colonizers often improve 
soil and are eventually replaced by later successional tree 
species that benefit from co-operative work of trees and 
their micro-symbionts. Research continues to reveal the 
extent to which soil microbes can determine plant com-
position and succession in nature and benefit urban 
ecosystems.
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Actinorhizal root nodules of New Jersey tea (Ceanothus 
americanus).
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1. Most tree diseases are fungal pathogens 
because  
a. fungi can digest cellulose  
b. soil bacteria are mostly symbiotic 

with trees  
c. soil contains fungi but not many 

bacteria  
d. all of the above 

2. Which word best describes 
symbiosis?  
a. antagonism  
b. pathogenic  
c. partnership  
d. microbial

3. Arbuscular mycorrhizae form a net 
around the cells of young roots.  
a. True
b. False

4. AMF and EM most benefit trees by 
helping them to take up 
a. nitrogen  
b. water  
c. potassium  
d. phosphorus 

5. AMF and EM are both grown in 
pure culture and include the strain 
Pisolithus tinctorius.  
a. True
b. False

6. Saprophytic fungi are
a. consumes of tree sap  
b. important in recycling carbon  
c. pathogens  
d. none of the above 
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7. Nitrogen is fixed  
a. from the atmosphere  
b. from nitrogen gas 
c. only by certain bacteria 
d. all of the above

8. Not all tree legumes fix nitrogen 
symbiotically.
a. True
b. False

9. Ectomycorrhizal fungi fix 
nitrogen.  
a. True
b. False

10. Inoculation of specific tree 
hosts with AMF, EM, rhizobial 
bacteria, or Frankia is always 
beneficial to tree growth.
a. True
b. False

11. Which of the following is 
different from the others in 
a fundamental way?  
a. EM  
b. Frankia  
c. AMF  
d. Pisolithus tinctorius

12. A volume of forest soil about 
the size of a sugar cube is 
known to harbor up to how 
many different types of 
bacteria?  
a. 100  
b. 1,000  
c. 10,000  
d. 10,000,000,000 

13. Pines, oaks, and a select group 
of tree species are 
ectomycorrhizal.
a. True
b. False

14. Nodulation of tree legumes 
and actinorhizal plants  
a. is inhibited by high available 

soil nitrogen 
b. occurs on young roots only  
c. is specific with respect to 

host plant species and 
microsymbiont partners 

d. all of the above

15. Mycorrhizal inoculants 

a. should ideally be tested on 
the specific soil intended for 

b. are most likely to be of 
benefit on poor soils  

c. may be outcompeted by 
native soil mycorrhizae  

d. all of the above

16. Exotic trees able to fix nitrogen 
symbiotically often become 
invasive weeds.
a. True
b. False

17. Trees with both mycorrhizae 
and nitrogen-fixing bacteria in 
root nodules are least likely to 
have an advantage over compet-
ing plants on  
a. phosphorus-deficient soils 
b. flooded soils 
c. soils with low-nitrogen 

fertility 
d. droughty soils

18. Ectomycorrhizal inoculation 
can be absolutely essential for 
establishing host trees in exotic 
locales lacking an effective EM 
symbiont, on mine spoils and 
on other harsh, disturbed sites. 
a. True
b. False

19. Rhizobial bacteria are to black 
locust trees what Frankia bacteria 
are to  
a. alder trees  
b. oak trees  
c. acacia trees  
d. radiate pine trees

20. Most trees in nature have 
a. EM roots  
b. AM roots  
c. actinorhizal nodules  
d. none of the above A•N
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The name “Canada” is derived from 
the Iroquois word “Kanata,” meaning 
village or settlement.

Looking ahead to this year’s annual conference, we were 
inspired to compile a series of articles that highlight the host 
city (Toronto, Ontario) as well as the region and its many 
points of cultural and professional import. One idea, specifi-
cally, was to reference the Bata Shoe Museum as a point of 
interest in Toronto. Now, as a lifelong Torontonian, and with 
all due respect to the Bata Museum, I can assure you there 
are many more “front page” attractions to see in Toronto that 
the typical arborist might put ahead of this hotspot. (And if 
you remain unconvinced after this series of articles, you have 
a choice of either the Bata Museum or you can probably just 
visit my attic, which also houses a fine collection of women’s 
shoes, seen for a fraction of the price.) 

street in the world, Yonge Street, which at 1176 miles (1893 
km) starts a stone’s throw from the conference host hotel 
and ends at the Minnesota border. Yet in all that space, 
there are only about 32 million people, and most of them 
live in narrow corridors along the Great Lakes and St. 
Lawrence River and just above the 49th parallel in west-
ern Canada. Population density is among the lowest in 
the world at only about three people per square kilome-
ter. (I’m speaking generally here, so please don’t hunt me 
down after waiting for the Toronto Island ferry boat on 
your way to the ITCC and challenge me on this figure, 
since it may seem more like three people per square foot.)

The name “Canada” is derived from the Iroquois 
word “Kanata,” meaning village or settlement. Early 
explorers misused the word and it became the common 
term for the whole region. Most early Canadians were 
French settlers known as “Habitants,” and of course the 
English took over in 1759. In possibly not the brightest 
move, they allowed the French settlers to maintain their 
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Canada is 20 times the size of Spain 
and 41 times the size of the UK.

language, customs, and laws, and the common law in the 
Province of Quebec today is still referred to as the “Napo-
leonic Code.” The fur trade and the Hudson Bay Com-
pany pushed things west and more settlers arrived. The 
War of Independence brought many people here (known 
here as “United Empire Loyalists”) from the 13 colonies, 
and probably by a less innocuous word in the USA at 
least at the time. We fought further during the War of 
1812 and I’m pretty sure that while Canadian children are 
taught that we won, American children are likely taught 
that that they won. Makes things nice all around. Very 
Canadian to have everyone be able to win. Canada finally 
became a county of its own in 1867, although our foreign 
policy was still controlled by Britain until after the First 
World War. 

Canada is a very multicultural country and ISA is visiting 
one of the most multicultural cities. More than 50 percent 
of the population in Toronto is comprised of visible 
minorities. And by that there is no single one that holds 
a majority. This makes for a huge variety of potential din-
ing experiences and you should try to encounter as many 
of them as you can. Canada has two official languages, 
English and French. In Toronto, English is the primary 

Let’s start with Canada itself. First, you will need a 
passport to come here. It’s not such a big deal; we Cana-
dians need one to go to the United States, so it’s only fair 
that you need one to come here. Not too long ago, we 
could cross each other’s borders with a driver’s license or 
birth certificate, but that’s no longer the case. You may 
find our border guards a little rude—I think there’s an 
international contest to see who can have the rudest—
but generally, if you approach them with your documen-
tation prepared and a good attitude, you will be treated 
well in kind. 

Canada is a big place. Encompassing 3.86 million mi2 
(9.98 million km2) and six time zones, the country is 5,500 
miles (8,851 km) wide. Canada is 20 times the size of Spain 
and 41 times the size of the UK. We border three oceans: 
the Atlantic, the Pacific, and the Arctic. There is a total of 
125,556 miles (202,063 km) of coastline. We have the longest 

More than 50 percent of the population 
in Toronto is comprised of visible minorities.

http://www.isa-arbor.com


FEBRUARY 2013 www.isa-arbor.com   23

From the perspective of trees, Canada 
has approximately 10 percent of the 
world’s forests.

In Toronto, English is the primary language, 
but you will also find Mandarin, Tamil, 
Italian, Portuguese, and many others.

language, but you will also find Mandarin, Tamil, Italian, 
Portuguese, and many others. Many times while visiting the 
U.S. people ask if I speak French. In many places in 
Toronto, you can get served in French, but on the whole, the 
French-speaking population is concentrated in Northern 
Ontario, New Brunswick, and of course Quebec City. 

From the perspective of trees, Canada has approximately 
10 percent of the world’s forests. More than 397 million 
hectares of land has forest or other tree cover encompass-
ing over 53 percent of the land mass. The forested areas 
are mainly spruce (Picea spp.), poplar (Populus spp.), and 
pine (Pinus spp.), but of course the urban forest is much 
more diverse. More than eight percent of the forest is pro-
tected by legislation, and by law all forests harvested on 
public land must be regenerated.

In business, the home of the Blackberry® smartphone is 
in Waterloo, not too far from Toronto. The telephone was 
invented in Canada as was the electron microscope, the tele-
vision, the electric light bulb, and the zipper. Culturally, we 
have world-class museums and universities. 

Simply put, Canada is a big and beautiful place. Photo is of Ragged Falls Provincial Park, Ontario, Canada.
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All of this is a broad overview of Canada. Toronto is, 
of course, a must-see in any visit to Canada. Located on 
the north shore of Lake Ontario, roughly opposite Roch-
ester, New York, we will be exploring both the city and 
the region further over the next few issues. Meanwhile, 
go get your passport and start thinking about Canada for 
August 2013. We look forward to hosting you.

Alastair Fyfe
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D E T E C T I V E  D E N D R O
THE DIAGNOSTIC SLEUTH

By John Lloyd

The Case of the
Court House Conundrum

Over the last several years I’d developed a 
pretty good relationship, heck I’d even say it 
was a friendship, with Mack. Mack had been 
the city forester for Springfield for more than 
12 years. In college, he cut his teeth and earned 
his stripes in the city. When first on board, he 
was full of new ideas. He wanted to fix and build 
Springfield into the urban forest example for 
all communities. As with most college grads, 
he learned quickly that implementing what 
you are taught in school, in the real world of 

community politics and hidden agendas, is a new and daunt-
ing educational experience. 

His persistence had paid off. To his credit, he’d man-
aged to save 30 of the 35 elms from Dutch elm disease in 
Springfield City Park; had the public works and street crews 
working around trees and tree roots, and had the city on 
a management cycle for pruning and other routine tree 
maintenance efforts.

Usually, when he called, it was to ask if I could teach 
some of his city crews basic and advanced landscape and 
tree health diagnostics, or to review a plan from the city 
planning department for him. But today he sounded more 

agitated than I’d heard him in a long time. After a few 
niceties we reached the point of his call.

“Detective, I’m in a tight place,” he started. “You know 
those sugar maples (Acer saccharum) around the county 
courthouse plaza?”

“I do,” I said. 
I knew of the trees to which he was referring. The 

courthouse was one of the original buildings in the city. 
The original elms had been replaced in the 1960s by the 
sugar maples. The trees had grown well in the silt loam 
that was common topsoil in the area.

“Well, three years ago,” he continued, “we started 
noticing decline, so I had the city and county staffs that 
maintain the sidewalks in that area switch from sodium salts 
to magnesium salts. It seems to have slowed the decline, but 
the trees aren’t turning around. Mayor Bachman, my boss’ 
boss, is running for re-election next year and is concerned 
that her opponent is going to use the city-is-going-to-hell 
approach. She doesn’t want to provide her opponent with 
any ammunition and thinks the declining trees around the 
courthouse and plaza are a political weakness that needs to 
be fixed.”

Darn it, I thought. When politics get forced on biology, 
the results are never close to the initial intent. However, it 
does serve to bring “political will” to an issue; and with polit-
ical will comes additional capital to fix problems. The cre-
ative part is to use the resources to make a long-term fix 
in a short-time period. 

“OK,” I said. “I get it. Send me the information you 
have on the soil tests that you took three years ago to 
determine that salt was the problem with the trees. And, 
can I assume you did another soil test this year?”

“Yes, I did. We have noticed a decrease in sodium, but 
not as much as I’d hoped after switching salts and trying 
to wash the sodium salts out of the top foot of the soil.”

The soils in Springfield, especially around older build-
ings that were built on sites that retained their topsoil 
during and after construction, were well drained. The pH 
of the water in the area was neutral, so moving sodium 
salts out of the rooting zone should have been effective, 
especially after three years.

“That is interesting Mack, I’ll see what I can do to help.”
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“Thanks Detective,” he responded.
I asked Codit to screen through the Journal of Arbori-

culture, Arboriculture & Urban Forestry, the Journal of 
Environmental Horticulture, and other scientific publica-
tions to find the most recent research information on salt 
impacts on mature trees. He came up with several arti-
cles, but none really addressed a similar situation. In most 
cases, the salt damage was remediated by watering and 
the use of organic matter to bind the sodium. Unless the 
studies were using fertilizers that had high salt contents, 
the sodium and chloride concentrations in well-drained 
neutral pH soils decreased after watering.

Well, we’ll see what the tests tell us, I thought, as the 
familiar tone of my e-mail reader chimed. It had received 
the results from Mack. 

The initial analysis had indeed indicated that sodium 
chloride salts were the likely culprit impacting the trees. 
The more recent soils report had less sodium and chlo-
ride, but the levels were still elevated. Mack had also 
included an analysis of the irrigation water on the site, 
when and where fertilizers were used, as well as a com-
plete soil nutrient analysis from three years ago and the 
current season. It was as complete an information set as I 
had seen in years for diagnosing a soil and tree issue.

I discovered that besides increases in magnesium, which 
could be expected with the change in de-icing salts, the 
nitrogen concentrations (total and nitrate) were also high in 
the recent analysis. Mack didn’t generally fertilize mature 
trees, and upon further questioning, neither his staff nor the 
county staff had fertilized the area over the past three years. 
They mulch mowed the turf areas and supplemented 
water during drought, but that was it. I asked myself, could 
the increase in nitrogen itself be an issue, or was it the result of 
some other factor that Mack hadn’t accounted for in his initial 
diagnosis? It was time to visit the site and dig a little deeper. 

Codit brought the car around and we drove down to 
City Hall. It took us a while to find a parking spot. As we 
drove around I looked at the trees 
around the buildings and in the plaza 
and also those in the adjoining neigh-
borhoods. Most of the street trees were 
sugar maples. They were your typical 
street tree population. Some looked 
good, some didn’t, and most reflected 
the condition of the house in front of 
which they were planted. 

When we entered the plaza we first 
looked to see if there were patterns to 
the decline Mack had described. If the 
salt damage was continuing, we would 
expect the most severely impacted trees 
to be near sidewalks and buildings. As it 
turned out, this wasn’t the case. The trees 
near the buildings were in decline, but 
were better off than their counterparts 
in the plaza. Looking at the internodes, 

we discovered that growth had been reduced for the past 
five years. The trees near the buildings had recovered from 
that reduction in growth this year, but those in the plaza 
had not.

If sidewalk salt was the only issue, then we would have 
expected to see recovery in the plaza trees before those near 
the buildings and sidewalks, not the reverse. I had Codit 
take a soil sample from the trees near the buildings and 
also from the plaza. There had to be something else going 
on for these patterns to be so consistent. I had my suspi-
cions, but I needed confirmation since my idea was a little 
“out there.”

We stopped by the University to meet with Dr. Green, 
since he managed the soil diagnostic service at the local 
college. I’m always willing to search out additional exper-
tise when the diagnosis gets out of my comfort range, and 
this was one situation where confirmation was needed—
otherwise, my diagnosis would be no better than a guess.

Codit handed Dr. Green the resealable bags with the 
soil samples we collected. When the researcher opened 
the bag containing the plaza soil he coughed a little and 
grimaced. “I think I might have an idea of what’s going 
on Detective. Let me run a few tests and I’ll get back to 
you next week with something that should help Mack.” 

“Thanks Doc, I appreciate it.”
When Dr. Green makes a statement like that, it usu-

ally means he’s figured it out. He just wants to collect the 
data he needs to make sure he’s on track. 

Are Dendro and Codit on the right track? 
Turn to page 44 for the solution.

The trees near the buildings were in decline, but were 
better off than their counterparts in the plaza. 
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MD, NJ, NY, PA & VA

Please fax or email your resume to 
914-242-3934 / careers@savatree.com

www.savatree.com

at SavATree
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SSacramento, California, known as the City of Trees for its 
high number of trees per capita and for the vision and 
actions of the Sacramento Tree Foundation, was a fitting 
site for this year’s Partners in Community Forestry Con-
ference. This annual Arbor Day Foundation conference, 
was held along with allied tree conferences on November 
12–15, 2012, at the Sacramento Convention Center and 
the urban forest of the streets of Sacramento. 

Attendance at the Partners Conference numbered 482, 
with a diverse group of attendees, including non-profit 
employees and volunteers (34 percent), municipalities (13 
percent), state agencies (11 percent), utilities (9 percent), and 
a healthy mix of individuals from commercial businesses, 
federal agencies (e.g., USDA Forest Service), students, and 
university faculty and staff. The affiliated events and programs 
included the Society of Municipal Arborists, the Alliance 
for Community Trees program, the Nature Conservancy-
sponsored Continental Dialogue on Non-native Insects and 
Trees, and the Utility Arborists Association annual con-
ference, with attendance at these programs totaling 359. 

Sean Barry, director of media relations for the Arbor 
Day Foundation, noted on his Arbor Day blog (blog.
arborday.org) about the conference: “The Foundation spon-
sors the now-annual gathering, which gives urban for-
estry professionals from around the country the chance 
to reconnect with peers and share best practices.” From 

urban tree walks in Sacramento and nearby Davis, CA, to 
discussion groups, brainstorming sessions, dozens of pre-
sentations, and of course, the all-important networking 
in the hallways and when sharing meals, Partners stimu-
lated many to talk trees. 

David Nowak, a project leader at the U.S. Forest Ser-
vice and at Syracuse University, set the tone early with his 
discussion of “The Changing Urban Landscape” and his 
comments that we need to be aware not only of the com-
mon “right tree, right place” recommendation for tree plant-
ing, but also to add to this planting “at the right time.” 
The structure of the urban forest should not be one in which 
a high percentage of trees are in one size class, resulting in 
susceptibility to unmanageable replacement issues down 
the road. To paraphrase, the old saying, “The best time to 
plant a tree was 20 years ago, the next best time to plant 
a tree is today,” should be tempered with an understand-
ing of not planting all of your next hundred years of trees 
in one year or one decade. 

The Continental Dialogue program on non-native 
insects and trees featured discussions by diverse groups 
on the challenges of the seeming never-ending litany of 
forest invasives, from emerald ash borer to Asian long-
horned beetle, from fellow-traveler scenarios, such as the 
laurel wilt fungus and ambrosia beetles, to the thousand-
canker pathogen and the walnut twig beetle. In this session 
we had a chance to view the new Nature Conservancy 
DVD/film Trees, Pests & People, developed with its USDA 
APHIS partners and the Continental Dialogue. 

Trees, Pests & People is a roughly half-hour film focus-
ing on laurel wilt, emerald ash borer and thousand canker 
disease, and the Nature Conservancy reminds us of the 
many ways this type of information can be used: 1) To 
show at a town hall meeting or on public television; 2) to 
create a presentation for birdwatchers, gardeners, or other 
outdoor oriented groups; or 3) to lend to a local high 
school or college science course. 

The Continental Dialogue also reminded us of the many 
websites that highlight the importance of invasives and trees, 
including DontMoveFirewood.org, Thousandcankers.com, 
Emeraldashborer.info, and Savetheguac.com. You’ve gotta 
love the “Savetheguac” moniker, highlighting the threat 

Partners in
Community Forestry

By Jim Chatfield
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to Florida’s avocado trees from the laurel wilt disease. While 
we are talking websites, also make regular use of the 
Arbor Day Foundation website (arborday.org), the Nature 
Conservancy website (nature.org), and of course, the tree 
benefit websites of i-Tree.org and treebenefits.com. 

Focus on i-Tree
Which brings us to i-Tree—there was an excellent session 
in Sacramento, led by David Nowak and Scott Maco 
(Davey Tree Expert Company). i-Tree is a powerful tool 
that helps communities, public officials, arborists, and all 
of us understand and nurture the nature of urban forests. 
i-Tree users from a number of states reported how i-Tree 
matters to them in their marshaling awareness, input, 
and resources for their community forests. As noted on 
itreetools.org:

i-Tree is a state-of-the-art, peer-reviewed software 
suite from the USDA Forest Service that provides 
urban forestry analysis and benefits assessment 
tools. The i-Tree Tools help communities of all 
sizes to strengthen their urban forest management 
and advocacy efforts by quantifying the structure 
of community trees and the environmental services 
that trees provide.

i-Tree, developed by the Forest Service and its partners 
of the Arbor Day Foundation, the International Society 
of Arboriculture, the Society of Municipal Arborists, the 
Casey Tree Foundation, and the Davey Tree Expert Company, 
helps us understand the economic value of the environ-
mental benefits of trees. These benefits range from: energy 
savings to stormwater remediation benefits, air quality bene-
fits, models to specify health consequences of those benefits, 
as well as carbon sequestration benefits. i-Tree is also scal-
able, can used by cities and regions, and is usable through 
treebenefits.com and applications in many urban areas for 
individual trees in people’s yards. 

Conduct an online search for “what’s new with i-Tree” 
to learn about the many new innovations of i-Tree Eco, 
i-Tree Vue, and i-Tree Streets; from the new web-based 
data collection system for mobile devices to linking i-Tree 
to EPA data for public health benefits, from air quality 
improvement and increasing tree canopy to i-Tree Pest 
Detection protocol reporting. 

Also, check out a new tool of i-Tree Design for under-
standing the details and maximizing the energy savings of 
trees as part of a program known as Energy Saving Trees. 
This new tool helps individual homeowners and commu-
nities determine which trees matter most and how tree 
placement matters relative to energy savings. As noted on 
nergysavings.arborday.org: 

1) Properly planted trees can save homeowners up to 
20% on their energy bills. 2) The City of Sacramento 
is saving 13,500,000 kWh of electricity every year 
from strategic tree planting. 3) In addition to energy 
savings these trees will provide tangible benefits for 
the entire community, such as improved air quality, 

reduced stormwater runoff, a lower urban heat 
island affect, and a lower carbon footprint.

Greg Ina, vice president and general manager of the 
Davey Institute, of the Davey Tree Expert Company, 
commented, “With the 5.0 Version of i-Tree and its 
i-Tree Design component we have moved beyond simple 
recommendations—e.g., avoid power lines—to a science-
based plant siting tool at the homeowner’s level, in order 
to optimize tree placement and selection to best provide 
energy savings.” 

The i-Tree program is working to add utilities from 
around the country to increasingly improve the function 
of the model based on local energy costs to best estimate 
actual energy savings for your property.  

I checked the i-Tree Design site in late October, entered 
my Wayne County, Ohio, address, got the latest Google 
map, which was pretty recent, since our presidential elec-
tion signs (just added two weeks earlier) were in the image. 
It is informative and fun to enter basic data and then use 
the tool to draw a building footprint and determine the 
benefits of current trees from the image but also “virtual” 
trees and what their benefits would be in upcoming 
decades if you planted them now. 

Final Reflections
There was a great deal more in Sacramento, including 
working group discussions about the ever-increasing Tree 

u
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Campus USA program, now with more than 150 campuses 
that are recognized for their tree program. Tree Campus 
USA helps establish the campus community forest as a focal 
point for students, faculty, and staff to center their sense of 
tree-place during their college experience. It involves student 
service projects related to trees, Arbor Day, and other tree 
celebrations, development of a tree care plan, development 
of a tree committee that involves students, the commu-
nity and others on campus, and the dedication of resources 
to support the tree campus. 

There were talks on “Building Urban Forestry into Policy 
and Funding Opportunities” by Connie Gallippi of the 
Conservation Strategy Group, on “How Emerald Ash Borer 
Has Brought Us Together” by Jim Zwack of the Davey 
Tree Expert Company, on “Nature to Nurture: The History 
of Sacramento’s Urban Forestry” from Ray Tretheway of 
the Sacramento Tree Foundation, on the “Arbordaynow.org 
Volunteer Center: Connection People to Local Conservation-
Based Volunteer Opportunities,” and many more. All of these 
slide presentations are linked (and available as .pdfs) on the 
arborday.org website. 

Outside the convention center, there were tree tours and 
tree sightings to make all arborists green with envy. Green 
was not the only color, as there was autumn color, and even 
the presence of blue trees. Twenty electric, blue-painted trees 
represented the Blue Trees City Project by artist Konstantin 
Dimopoulos, with Sacramento the fourth city after Seattle, 
Washington; Vancouver, Canada; and Melbourne, Australia, 
to have the project, which is designed to encourage a conver-
sation about trees, and draw attention to global deforestation. 
The non-toxic, soon-to-degrade paint will fade away on the 
20 blue trees of Sacramento but will hopefully provide many 
years of enhanced awareness. Trees matter. 

Jim Chatfield is with The Ohio State University Extension.
Photos courtesy of the author.

Partners in Community Forestry (continued)

Request for Proposals: 
Tree Biomechanics 

Week 2013
Shalersville, Ohio, U.S. ~ August 12–16, 2013
The International Society of Arboriculture (ISA) and the 
Davey Tree Expert Company (Davey) are now accepting 
proposals for researchers to engage in a week of facilitated 
tree biomechanics research. Tree Biomechanics Week 2013 
is a scientific endeavor intended to provide researchers 
actively working in the area of tree biomechanics with an 
unprecedented opportunity to come together, generate ques-
tions, exchange experimental design ideas, and coordinate 
scientific efforts on a common site.

Site
The Davey Tree Company’s research arboretum and farm 
in Shalersville, Ohio, will serve as the site for the week of 
fieldwork. This 40-acre tract of land is stocked with hun-
dreds of trees arranged in even-aged planting blocks. Photo-
graphic and historical background information for the site, 
and GIS and LIDAR mapping data are available.  Davey 
intends to thin the plots, allowing for a unique opportu-
nity to conduct destructive measurements on mature trees. 
Blocks were established in the 1950s and 1960s and include 
the following tree species, which are available for destruc-
tive testing during Biomechanics Week 2013:

Trees at Davey’s Shalersville Site
American elm Ulmus americana
Chinese elm Ulmus parvifolia
pin oak Quercus palustris
silver maple Acer saccharinum
red maple Acer rubrum
sugar maple Acer saccharum
Norway maple Acer platanoides
Norway spruce Picea abies
linden Tilia spp.
white pine Pinus strobus
honeylocust Gleditsia triacanthos
green ash Fraxinus pennsylvanica
London plane Platanus × acerfolia

Dates and Schedule
Biomechanics week is scheduled from Monday, August 12 
to Friday, August 16, 2013, and will conclude with a pub-
lic symposium on tree biomechanics on Friday, August 16. 
Researchers are able to visit the site in advance or sched-
ule follow-up research and work days upon request. At the 
symposium, each selected researcher will give a short pre-
sentation related to his or her research project, drawing 
on past related research results and/or giving a brief descrip-
tion of the week’s activities. 

This engaging easy to understand 
softcover book is a must-have for 
anyone interested in the pruning and 
maintenance of trees. Filled with 
updated illustrations, photographs, 
and examples, this guide is designed 
to help readers understand and 
implement the appropriate pruning 
practices that are vital to developing 
sustainable structure in the first 
twenty-five years of a tree’s life. 
Item #O2054 (©2011, full-color, softcover, 352 pp., glossary, index, 
10.8 x 8.4 x 0.8 inches) . To order: 1-888-ISA-TREE / www.isa-arbor.com/store

c  An Illustrated Guide to
  Pruning, (3rd Edition)

By Edward F. Gilman

http://www.isa-arbor.com
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Travel Stipend
Upon review of proposals and selection, participating 
researchers may be eligible for a stipend to be applied toward 
travel expenses, including airfare or mileage, lodging, and 
meals.  

Deliverables
Following Biomechanics Week 2013, each researcher will 
provide a written summary of their research questions 
addressed, methods used, and any findings as part of the 
week’s proceedings. Depending upon the length of the 
summary and depth of the findings, participants may sub-
mit these research summaries as either a research note or 
full article manuscript to Arboriculture & Urban Forestry 
or to Arborist News.  Slide presentations from the Friday 
symposium also will be included in the proceedings.

Examples of tree biomechanics research questions 
include, but are not limited to: 

•� What is the relationship between root structure or 
architecture and tree stability?

•� Can we correlate visual defects with likelihood of 
failure?

•� Decay: how much is too much?
•� How do forces or energy move through a tree?
•� Can we reduce the likelihood of failure through 

crown or branch reduction?
•� Response growth: how much is needed, and what 

are the differences in strength? 

Proposal Submission Requirements
Proposals will be evaluated and ranked for the merits of the 
research projects or questions, relevance to the industry, 
the scientific approach of the proposed investigation, and 
the creativity of the proposal and its potential to influence 
future research in tree biomechanics. All proposals are due 
Friday, March 1, 2013.

All proposals must include:
•� Complete contact information for the researcher(s) 

applying
•� A brief description of previous related research work 

(no more than 300 words, include 2–3 recent tree 
biomechanics publications, if appropriate)

•� Qualifications of the researchers (include applicable 
education, appointments, and experience; a Ph.D. 
is not a requirement)

•� A description of the research that is to be conducted. 
Research is not limited to a single project. Descrip-
tions should be no more than 300 words per project. 
Key research objectives/outcomes should be easily 
identified.

•� A list of equipment and instrumentation that will be 
used, indicating what you will be bringing and what 
other equipment support may be required at the site 

•� A list of your project team personnel (student 
research assistants or climber technicians, if any), 
including names, contact information, and a 
description of their roles

Equipment Needs
The organizers of this event will provide at least one 
mobile elevated work platform or aerial lift truck. Chain 
saws, Personal Protective Equipment (PPE), and general 
rigging gear (ropes, blocks, etc.) will be available; however, 
participants are encouraged to provide their own PPE, if 
possible. Limited research instrumentation will be avail-
able. Researchers are asked to provide a list of equipment 
and instrumentation that they will bring and make avail-
able to others during the week.

Technicians
Climbers with expertise and equipment for working in 
trees will be on site and available to serve as technicians. 
Please indicate whether you anticipate the need for assis-
tance from the climber technicians. 

Student Research Assistants
The Arboricultural Research and Education Academy 
(AREA) will provide limited funding for graduate and 
undergraduate research assistant travel grants. If you wish 
to bring one or more student research assistants, please 
include the following information in your proposal:

•� Student name and contact information
•� Program of study and expected graduation date
•� A brief (3–5 sentences) description of the assis-

tance to be provided by the student
•� A brief description of the student’s academic 

standing, abilities as a research assistant, and career 
goals. Please include 1 or 2 sentences describing 
how participation in Tree Biomechanics Week will 
benefit the student.

Please send completed proposals by mail to:
ISA
Biomechanics Week 2013
P.O. Box 3129
Champaign, Illinois 61826-3129, U.S.

or by e-mail: 
AREA@isa-arbor.com  

subject line of e-mail message: “Biomechanics 
Week 2013”

All proposals are due Friday, March 1, 2013 by 5:00 pm 
Central Standard Time.

http://www.isa-arbor.com
mailto:AREA@isa-arbor.com
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TThe 1970s saw the first incidences of the European horse-  
chestnut (Aesculus hippocastanum) trees in the United King-
dom  threated by an oomycete (fungus-like) disease that 
caused bleeding of canker. But in 2002, we began to see a 
large increase in the incidence of bleeding canker symptoms 
with the disease rapidly spreading across the country; and 
we were not alone. Cases were documented in Germany, 
Belgium, the Netherlands, and France. The last survey by the 
Forestry Commission assessing the numbers of trees suffer-
ing with this disease in the UK found that roughly half of 
our horsechestnut trees were affected, with the highest num-
bers of roughly 75 percent being seen in southeastern Eng-
land. This disease is clearly a widespread problem, and it is 
caused by a new perpetrator, a bacterium. 

So why is this disease such a problem in the UK? Let’s 
start by looking at the situation from the perspective of 
the tree. The horsechestnut tree was first introduced to the 
UK 500 years ago and was planted for ornamental pur-
poses in the parklands and gardens of the rich and noble. 
Horsechestnuts can now be found in many parks and along 
avenues where they were planted for the shade that they 
provide. They produce beautiful candle-like blossoms in 
springtime. They are also greatly admired for the seeds 
that they produce in the autumn, known as conkers, which 
once gave rise to a game (“conkers”) that has been adored 
by generations of British children and adults. While being 
of little economic value for their wood, this tree is one that 
is of high ornamental and amenity value. It is adored by 
the British public and its demise would be a great loss. 

On a wider scale, we know that bacterial diseases attack 
many types of trees, including those of economic impor-
tance. Without a suitable control strategy, we can expect 
devastating losses of materials and profits. Bacterial canker 
of woodland trees, like ash and stone fruit trees (e.g., cherry), 
has been a problem for many years and is caused by a 
Pseudomonas bacterium similar to the one that causes 
horsechestnut bleeding canker. In addition, another bac-
terial associated canker has recently been seen in English 
oak (Quercus robur) in the UK, a disease that has been 
associated with the bacterium Brenneria.

Infestation
Bacterial bleeding canker of horsechestnut trees infects 
the phloem and cambium of the tree on the trunk and 
aerial woody parts. The bacterium causes necrotic lesions 
(cankers), which leak tree exudates that are orange in 
color when fresh and turn a dark black color when dried. 
If these cankers encircle the trunk of the tree, then the 
water supply to the crown will be disrupted and crown 
death will ensue. The causative agent of this disease is a 
bacterium called Pseudomonas syringae pv. aesculi. At the 
moment, it is not known how this bacterium is spread; 
however, there are thoughts that it could be linked to the 
water cycle (Morris et al. 2008) and is perhaps spread by 
rain or snow. The bacterium carries the Ina gene, which 
enables the bacterium to cause frost damage to plants at 
temperatures above freezing and thus facilitate a route of 
entry by damaging epithelial cells. The majority of infec-
tions are seen in spring and autumn. 

Another problem associated with horsechestnut is infesta-
tion by the leaf-mining caterpillar Cameraria ohridella. This 
is a moth that lays its eggs (that hatch into caterpillars) on 
the leaves. The caterpillars burrow into the leaves of the tree 
and cause yellowed lesions. Once the caterpillar has reached 
maturity, it emerges from these yellow lesions as a moth. 
The effects of leaf-miner damage on the leaves are thought 
to affect the photosynthetic capacity of the tree and have 
effects on seed production and viability. Whether it can 
cause the tree to be more susceptible to the bleeding canker 
is an important question to address. These pests in combina-
tion make the prognosis for the horsechestnut look rather 
bleak. It should, however, be noted that some trees have shown 
signs of recovery without intervention, so maybe there is hope 
via naturally resistant lines of the tree in the population.

This is not the first time that P. syringae pv. aesculi has 
caused a problem; a very similar Indian form of the bac-
terium has previously been observed to cause disease in 
the Indian horsechestnut (Aesculus indica), but unlike its 
European variant, the Indian strain was not found to infect 
woody parts and was limited to leaves where it caused 
yellowing and black spots. When the DNA of these two 

Horsechestnut Bleeding Canker
and the Development of a

New Phage Biocontrol
By Sarah James
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bacteria were analyzed, a high degree of genetic similarity was 
found with just a small segment differing. This segment of 
DNA holds the key to its infectivity of the woody parts, and 
research underway at the University of Reading (UK) is dis-
covering the genes and mechanisms that may control this 
infective ability. This genetic divergence of the two bacteria 
poses two questions: How did this bacterium evolve to infect 
the woody parts of the tree, and how did it arrive in Europe? 

Increases in global commerce, travel, and the arrival of 
non-native species that might harbor pathogens may have 
facilitated the spread of this bacterium. Much work is being 
undertaken in the field of global food security to focus on 
eliminating the introduction of foreign mammalian and 
plant diseases, but how much work and thought are being 
devoted to limit the potential spread of tree diseases? 
Even if a plant does not appear to have disease symptoms, 
could it still be a carrier for a hidden pathogen?

Disease Management and 
Bacteriophage Therapy
At present there is no cure for horsechestnut bleeding 
canker. The current control strategy is to maintain optimum 
nutrition, fertilization, correct irrigation, and to minimize 
pruning to stop the spread of the bacteria. Currently, if 
trees are severely infected with the bleeding canker bacteria, 
they are being removed. This control strategy has been 
recommended by the UK’s Forestry Commission. How-
ever, if some trees have overcome the infection without 
human intervention, then premature removal—removal 
before they have the opportunity to demonstrate resistance—
could result in the resistant germplasm being lost. Also, 
removal obliterates a species that is important not only to 
people, but wildlife too, as the UK ecosystem has adapted 
to the tree over several centuries. With these concerns in 
mind, a team of scientists at the University of Reading, 
University of York, and Bartlett Tree Experts initiated a 
project in 2010 to investigate phage therapy as a biocontrol 
strategy for managing this disease. 

Phage or bacteriophage therapy is the use of bacterio-
phages to control bacterial disease. Bacteriophages are viruses 
that have the ability to infect and kill bacteria. Bacterio-
phages occur naturally in the environment and are usu-
ally high in concentration when in close proximity to the 
bacteria they infect. They are highly specific and will usu-
ally only infect the bacteria that they target. They may 
not kill other bacteria that could be beneficial or living in 
harmony with the tree. When they infect a bacterial cell, 
they hijack the cell and use its machinery to make hun-
dreds of new copies of themselves. When they have fin-
ished replicating they break open the bacterial cell and 
hordes of new copies are released into the environment. 
This kills the bacterial cell and distributes new copies of 
the bacteriophage, which can then go and invade other cells.

Phage therapy is not a new concept; the idea of using 
these bacteriophages for disease control was employed soon 
after their discovery in the early 20th century. Early trials 
were conducted by the scientist who discovered them, Felix 

D’herelle. Their use in medicine by the Western world 
was abandoned with the advent of antibiotics; however, 
research and treatment using bacteriophages continues in 
eastern Europe where scientists isolated them and produced 
them inexpensively. Russia, Georgia, and Poland continue 
to use bacteriophages in the treatment of human bacterial 
diseases to this day. With bacterial resistance to antibiotics 
becoming so prevalent, scientists are turning to new 
approaches, or in the case of phage therapy, old approaches 
with new applications. Much work is now being under-
taken that looks at phage therapy for the treatment of both 
human and plant diseases and for the control of bacterial 
pathogens. In 2006, a phage-based product was approved 
by the American Food & Drug Administration for the 
control of bacteria on raw meat (Intralytix, Inc.). Phage have 
also been demonstrated to have effective control of bacterial-
based diseases of tomato plants and citrus trees (Balogh et 
al. 2011; Fujiwara 2011; Omnilytics). Bacteriophage ther-
apy has many advantages in that it is organic, the phages are 
highly specific, they replicate at the point of infection, 
they can evolve to overcome any resistant bacteria, and they 
won’t cause any harm to the tree. One of the disadvantages 
is that there may be bacteria present that are resistant to 
the phage and so may not be disabled by the treatment.

The bacterium causes necrotic lesions (cankers) that leak tree exudates. The 
lesions are orange in color when fresh and turn a dark black color when dried. 
If these cankers encircle the trunk of the tree, then the water supply to the crown 
will be disrupted and crown death will ensue.

u
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Sarah James is a Ph.D. student from the 
United Kingdom. She is examining the 
diversity of Pseudomonas syringae phage 
and is using experimental evolution to 
generate a diversity of phage genotypes. 
She is supported by a NERC-CASE student-
ship with Bartlett Tree Experts, supervised 

by Rob Jackson (Reading), Ian Jones (Reading), Mike Brock-
hurst (University of Liverpool), and Glynn Percival (Bartlett 
Tree Experts). Photos courtesy of the author.

Our research has led to the isolation of a number of bacte-
riophages from diseased and non-diseased tree material, 
which have the ability to infect the bleeding canker 
pathogen Pseudomonas syringae pv. aesculi. By determining 
which bacteria they do and do not infect, we have discovered 
some to be highly specific to the Pseudomonas bleeding 
canker bacterium. This is highly favorable because it means 
that they will not harm any bacteria that may be beneficial. 

One of the major differences between our current phage 
research and research represented in previous studies is 
that we are manipulating the bacteriophages so that we 
can produce new, more infective ones. To do this we are 
using a technique called experimental evolution. This is 
simply growing the bacteria and bacteriophages together 
and looking for phages that appear to be naturally stron-
ger than others. Phage that have evolved to be fitter and 
better at infecting the bacterium are prime candidates in 
the fight against the canker. We can mix the evolved 
phage with the original phage to make a cocktail. We 
hope that by having a mixture of evolved and original 
phage in the cocktail any bacteria that are resistant to the 
original phage will be infected by the evolved phage. We 
are now looking to begin the next stage of our research; 
starting early stage trials of using the phage we have col-
lected to treat the bacterial bleeding canker.

Looking to the future, phage therapy offers an organic, 
sustainable alternative to chemical treatments for tree 

disease. We hope that the knowledge acquired from this 
research can be adapted and applied to many other bacte-
rial plant diseases, such as bacterial leaf scorch, offering 
new hope in the fight to control bacterial tree pathogens.

Selected References
Balogh, B., B. Canteros, R.E. Stall, and J.B. Jones. 2011. 

Control of citrus canker and citrus bacterial spot with 
bacteriophages. Plant Disease 92:1048–1052.

Fujiwara, A., M. Fujisawa, R. Hamasaki, T. Kawasaki, M. 
Fujie, and T. Yamada. 2011. Biocontrol of Ralstonia 
solanacearum by treatment with lytic bacteriophages. 
Applied and Environmental Microbiology 77:4155–4162.

Horsechestnut Bleeding Canker (continued)

On a wider scale, we know that bacterial diseases attack many types of trees, 
including those of economic importance. Without a suitable control strategy we 
can expect devastating losses.

Much work is being undertaken in the field of global food 
security to focus on eliminating the introduction of foreign mam-
malian and plant diseases, but how much work and thought 
are being devoted to limit the potential spread of tree diseases?
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Developed for those in the green industry who wish to 
learn about pest management, this manual discusses the 
importance of pests and pest management in the landscape. 
An informational, easy-to-read format provides a broad 
scope of biotic and abiotic causal agents and the problems 
they may create. 

This manual was designed to educate professionals on the 
methods for diagnosing, monitoring, and managing contem-
porary pest problems in an applicable, straightforward 

style. The text is illustrated with a series of full-color photos 
that provide relevant visuals of the topics discussed.

Item #O2039 (©2009, softcover, 89 pp., full-color photos, 
appendices, index, 11.0 × 8.4 × 0.3 inches)

To order, call 1-888-ISA-TREE, or visit us
online at www.isa-arbor.com/store

Pest Management 
in the Landscape: 
An Introduction
By Christopher J. Luley and A.D. Ali
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BBacterial diseases are much less common than fungal dis-
eases of woody plants, but there are a few important diseases 
of trees and shrubs caused by bacteria. Bacterial diseases are 
fairly host specific, and it is very uncommon to find more 
than one unrelated host with a bacterial disease in a single 
landscape. An exception is crown gall, a soil bacterial disease 
that causes galls on the stems and roots of a number of differ-
ent plant species. A number of bacterial diseases are impor-
tant on agronomic tree fruits and nuts, but are rarely seen in 
the landscape.

In the eastern United States, bacterial diseases of woody 
plants are more common when warmer temperatures 
and high relative humidity dominate. In any given year, 
an outbreak of a bacterial disease on a host is usually related 

to a specific weather pattern that contributes to high bac-
terial populations, or an event that wounds tissues and facili-
tates infection. In other areas of the U.S., bacterial diseases 
may develop under a wider range of weather conditions.

Importance
Several bacterial diseases are important on landscape plants, 
although bacteria are generally not common causes of 
diseases in the landscape. Also keep in mind the following:

•� Bacterial diseases can seldom be controlled using 
pesticides.

•� Fire blight is one of the most common and serious 
bacterial diseases of trees and shrubs in the rose 
family.

Specific Information and Categories
Bacteria are spread mainly by splashing rainwater or by 
insects, and are less commonly spread on tools or by the 
moving of infected hosts. In general, bacteria require ample 
moisture and warmer temperatures to develop populations 
that can damage landscape plants. Bacteria cannot directly 
penetrate leaf or stem tissues and require a wound or natu-
ral opening in the plant for infection. Bacteria also require 
high populations on plant surfaces and within the host to 
cause disease.

The symptoms of bacterial diseases can be similar to 
those caused by fungal diseases, but the symptoms are much 
more limited. For example, bacteria do not cause wood 
or root decay, and only a few bacterial diseases of woody 
plants are known to cause cankers or wilting. On leaves, 
symptoms of bacterial diseases often involve some yellow-
ing or what is known as a “halo” effect next to dead or brown 
tissues. This occurs in part because bacteria cause the cell 
walls of plants to break down and leak nutrients in a spread-
ing wave at the edge of the infected area.

Symptoms and Types of Bacterial Diseases 
Leaves

•	 Leaf spots. Relatively rare on woody plants in the 
landscape; but when they occur, the spots are usu-
ally angular and limited by leaf veins with a yellow 
margin or halo.

•	 Leaf blight. This refers to the general browning 
and killing of the leaf tissues that may extend to 
shoots. Yellowing around the edges of the blighted 
area is common.

•	 Shot hole. Here is a symptom where infected tis-
sues drop out, leaving a hole in leaf tissues.

Shoots and Stems
•	 Shoot blight. General browning and killing of 

shoots.
•	 Galls. Swelling of woody stems or shoots.
•	 Slime flux. Weeping or oozing of foul-smelling 

liquid from the stem of trees.
•	 Cankers. Dead, sunken areas of bark that may 

ooze bacteria in a slimy mass.
•	 Dieback. Death of branch tips or killing of branches.

Bacterial 
Diseases

By Christopher J. Luley and A.D. Ali

The oozing and moisture coming from the wound on this elm (Ulmus spp.) are 
due to a bacterial disease known as slime flux or bacterial wetwood.
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Application
It is easy to become familiar with the few impor-
tant bacterial diseases of landscape plants. 

•� Fire blight of hosts in the rose family; 
slime flux of deciduous trees; crown gall; 
bacterial blight of lilacs; these are the most 
common bacterial diseases of landscape 
plants.

The accurate identification of bacterial diseases 
is usually based on field symptoms as well as labo-
ratory isolation of bacteria. These organisms can-
not be identified based on fruiting structures in 
host tissues.

Management of bacterial diseases uses multi-
ple strategies, such as planting resistant species or 
cultivars and pruning. Pesticides are seldom effec-
tive against bacterial diseases. However, some 
suppression of bacterial disease is possible with 
antibiotics or copper-containing materials.

Christopher J. Luley, Ph.D., has more than two-and-
a-half decades of hands-on field diagnostic experi-
ence and has provided numerous presentations on 
the urban forest and plant pathology to the inter-

national community.

A.D. Ali, Ph.D., also has more than two-and-a-
half decades of experience in the green industry 

and has vast experience in entomology and applied 
pest management research. He has authored more 
than 300 scientific and industry-oriented articles.

This article is reprinted with permission from its origi-
nal source, Pest management in the Landscape: An 
Introduction (2009). The book was developed specifi-
cally for green industry professionals and others who 
have limited formal education or background in pest 
management.  All photos courtesy of the authors.

C Shoot blight caused by fire blight of crabapple 
(Malus spp.). The bacteria enter through natural 
openings in flower or wounds and can blight a 
large number of shoots on rose family hosts.

ç Canker caused by fire blight on pear (Pyrus spp.) 
(arrows: edges of canker). Cankers are a relatively 
rare symptom caused by bacteria on woody plants 
in the landscape.

Bacterial ooze from a Japanese maple (Acer palmatum) branch. The branch is in poor 
vigor as a result of the infection.
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ISA  is proud to announce the release of a new book, Environmental Concerns

in Rights-of-Way Management: The 9th International Symposium, edited by James M. Evans,

John W. Goodrich-Mahoney, Dean Mutrie, and Joe Reinemann.

This book is a collection of 67 of the peer-reviewed papers presented at the three-day

symposium in Portland, Oregon. Summaries of the trio of panel discussions during the

gathering are also included. The symposium provided a public forum for information

eexchange among various agencies, industries, environmental consultants, and academic

organizations addressing environmental issues in rights-of-way planning and manage-

ment. This fully-illustrated volume exhaustively covers a multiplicity of topics—from restor-

ation to pesticides, from integrated vegetation management to migratory birds—and

speaks to the broad spectrum of complex environmental issues confronting rights-of-way

managers today. (©2012, hardcover, 618 pp., index)
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The International Society of Arboriculture is offering an undergraduate fellowship in arboriculture. The fellow-
ship is open to junior or senior undergraduate students currently enrolled in a four-year program in arbori-
culture, urban forestry, or a related field. The fellowship will provide students with invaluable experience in 
diverse aspects of arboricultural education, as well as the opportunity to work with some of the leaders in 
arboricultural research and education from around the world. Students will work on educational projects and 
programs including the development of books, articles, videos, interactive training media, surveys, presenta-
tions, and other materials. 

The fellowship is offered on a competitive basis, and qualifying candidates will be ranked on their scholas-
tic achievements; previous work experience; and recommendations from faculty, employers, and ISA chapter 
leaders. 

The ideal candidate will be a student who has excelled in academic studies and is interested in continuing 
scholastic studies at the graduate level or is seeking future employment in a technical position in commercial, 
utility, or municipal arboriculture. This is an excellent opportunity for individuals at the beginning of their 
career to become familiar with ISA’s mission and work, and to become active in the profession. The fellowship 
provides a stipend for the summer to work at the headquarters of the International Society of Arboriculture 
in Champaign, Illinois, USA.

APPLICATION DEADLINE
The deadline for receipt of 2013 fellowship applications is March 15, 2013.

For additional information, contact Wes Kocher, Technical Resource Manager, ISA, P.O. Box 3129, Champaign, 
IL 61826-3129, USA; phone (217-355-9411 x227); fax (217-355-9516); e-mail (wkocher@isa-arbor.com).

ISA Undergraduate 
Arboriculture 
Fellowship

ELIGIBILITY
Candidates must be undergraduate students from 
anywhere in the world currently attending a four-year 
program with a minimum of two years completed, 
majoring in arboriculture, urban forestry, horticulture, 
or a related discipline. Students nearing completion of 
a qualifying program will also be considered. 

STIPEND, BENEFITS, AND DURATION 
The fellowship will be structured as a summer intern-
ship for the duration of 10 weeks or more (extensions 
can be negotiated). The start and end date will be flex-
ible to allow for variations in college term schedules. 
This is a paid fellowship with a stipend of USD $11.00 
per hour, excluding ISA employee benefits (insurance, 
paid leave, holidays, eligibility for participation in 401K). 
Housing will not be included, although inexpensive 
summer housing is available in the University of Illinois 
campus area in Champaign-Urbana, and ISA staff will 
assist in locating suitable housing. The successful can-
didate will also be encouraged to attend the ISA Annual 
Conference (August 2013); ISA will cover transporta-
tion, lodging, and registration expenses for the intern. 

SELECTION PROCESS
Candidates will be ranked based on academic back-
ground, experience, recommendations, and expressed 
desire for the position. Successful candidate(s) will be 
notified by March 31, 2013.

APPLICATION PROCEDURES
Candidates must complete the Fellowship Application 
Form, available on the ISA website (www.isa-arbor.
com/about/staff/staffEmployment.aspx). 

Submitted applications to the ISA office must 
include the following attachments:

•	 A cover letter stating why the candidate is 
interested in the fellowship and describing 
future professional goals.

•	 A college transcript that includes a list of rele-
vant courses taken to date and grades received.

•	 Curriculum vita or resume.
•	 A letter of recommendation from the student’s 

faculty advisor or other professor.
•	 One additional letter of recommendation from 

an employer, ISA chapter leader, or educational 
instructor.
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When you renew your ISA membership, you reaffirm your commitment to the professional practice of arboriculture. From now 
through March 31, 2013, ISA wants to say ‘thank you’ for supporting the work we’re doing to help arborists like you. Each time you  
refer a friend or colleague who joins ISA, a local chapter, or a professional affiliate, you will earn points that can be redeemed for  
rewards. You also earn points if someone you refer applies to take an ISA Certification exam.

Please consider sharing your passion with other arborists that you believe would benefit from joining ISA. We also hope that you’ll  
accept any of the rewards listed below with our sincere thanks for your support.

International Society of Arboriculture
www.isa-arbor.com • p. 217.355.9411 • isa@isa-arbor.com

10 Points

5 Points20 Points

2 Points

Grand  
Prize

Share your passion for arboriculture 
and earn rewards!

Points and Rewards for the 2013 Share Your Pride ISA Membership Drive
Redeem points you earn for any of the great rewards listed below.

2 Points Choice of one Best Management Practices booklet

5 Points Choice of a Trees Are Good t-shirt

10 Points Choice of one course in the ISA Online Learning Center

20 Points One registration for the 2013 ISA Annual Conference in Toronto

Grand Prize $500 Gift Certificate to

In addition to the prizes listed above, we will randomly select two members with at  
least two points, and they will receive complimentary 2014 ISA Memberships.

For full details on this program, visit www.isa-arbor.com/connect.
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Jason 
Grabosky 
L.C. Chadwick Award 
for Arboricultural 
Research, 2012
Dr. Jason Grabosky is fluent in 
root–soil–pavement dynamics, 
growth expectations in urban 
ecosystems, and branch biome-

chanics and segmentation. His extensive research into a 
healthy and structurally sound tree both above- and be-
lowground has borne an impressive and influential array 
of insights, writings, and presentations, sparking further 
research as they relate to the importance of arborists and 
other tree specialists’ knowledge of structural soils, root–
infrastructure relations, and more. This past year, Jason 
Grabosky was honored with ISA’s L.C. Chadwick Award 
for Arboricultural Research.

The L.C. Chadwick Award recognizes individuals 
whose research contributions are essential to the health of 
arboriculture. Grabosky’s research has done more than sim-
ply offer a window into how and why trees grow the way 
they grow in certain urban, suburban, or forested spaces; 
his research actively facilitates the development and ap-
plication of strategies to better manage these environs. 

While a graduate student at Cornell University (Ithaca, 
New York), he was instrumental in developing the Cornell 
Structural Soil (CU Soil). The pavement substrate was 
designed to meet all infrastructure requirements while 
providing trees with an exceedingly efficient and sustain-
able rooting zone. More than a decade and a half later, the 
number of CU Soil applications in North America and 
around the world totals more than 1100, and serve as im-
portant components for individuals designing urban sites 
with a desire to improve tree vigor.

Now, Grabosky is a full professor with the Department 
of Ecology, Evolution, and Natural Resources at Rutgers 
University (New Brunswick, New Jersey). Although quick 
to note that any project among he and his peers that gar-
ners national or international attention is a team effort, he’s 
humbled and grateful for the community recognition that 
the L.C. Chadwick Award provides. 

His observations and analyses of the progression of decay 
in tree branches and the effect this has on parent stems is 
one example of how his research has directly impacted 
the everyday work of arborists and foresters around the 
world. 

Another example finds the before mentioned root–
soil–pavement dynamics, a principal area of research for 
him, which has granted him an advanced look at much-
assumed but little-known areas of urban tree care, such as 
root growth pressure. An objective evaluation of the me-
chanical role roots play in pavement protection conflicts 
has modeled changes in loading distribution and its po-
tential influence on infrastructure protection strategies. 
Current and ongoing research by Grabosky and his col-
leagues include important tolerance and forest resilience 
concerns for maple species in the northeast; educating and 
responding to tree owners who, in the wake of catastrophic 
storm damage, are now afraid of their trees; as well as an 
extensive project devoted to developing methods for track-
ing growth expectations in urban and forest ecosystems. 
In the latter of these projects, such methods hinge on 
synthesizing field observations of canopy growth and in-
ventory of trunk data, and nurturing information for use 
in enhancing stormwater management infrastructure below 
paved surfaces. The urban context of the study looks to 
better scale environmental service models where they are 
increasingly needed most.

Grabosky is Rutgers University’s inaugural John and 
Eleanor Kuser Faculty Scholar in Urban Forestry. He has 
published more than 35 articles in scientific and trade 
journals, advises future researchers in the Rutgers Univer-
sity graduate program, and has served as a board member 
for several professional tree care industry partners, such as 
Bartlett Tree Foundation, Inc. and New Jersey Community 
Forestry Council. Grabosky has served the International 
Society of Arboriculture in multiple capacities, including 
but not limited to executive positions within the Science 
and Research Committee, Arboricultural Research and 
Education Academy, and ISA Board-Certified Master 
Arborist Test Committee. He is a long-serving member of 
the editorial board of Arboriculture & Urban Forestry, ISA’s 
peer-reviewed scientific publication. A•N

BEST MANAGEMENT PRACTICES

Tree and Shrub
Fertilization
The Best Management Practices (BMP) for fertilizing trees and 
shrubs will provide arborists and urban foresters with reliable 
assistance in determining the importance of fertilization, fertilizer 
selection, fertilizer application, and more.

To order: 1-888-ISA-TREE or www.isa-arbor.com/store

#P1313; 34 pp., glossary, softcover • Retail Price: $10 • ISA Member Price: $8
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As a production arborist or member of the green indus-
try, would you consider yourself an athlete? According to 
Merriam-Webster, an athlete is “a person who is proficient 
in sports and other forms of physical exercise.” Therefore, 
all production workers in the green industry should con-
sider themselves athletes. In fact, an industrial athlete has 
been described as a worker in industry whose job is in the 
format of physical training. Production workers in the 
tree care industry must be proficient in physical exercise 
in order to keep up with the demands of the job. In order 

to function like an athlete, you must care for your body 
like one, which includes an understanding of how the body 
functions during physical activity. This article will discuss 
how your body functions and what it needs to maintain 
peak performance when working as an industrial athlete. 

How do muscles get energy? 
In order for a muscle to contract, it must have fuel or an 
energy supply. The body stores carbohydrates we consume 
as glycogen. During physical activity, this glycogen is broken 

Caring for Your Body 
as an athlete in the green industry
By Amanda Carpenter, PT, DPT, CProT, CEAS, and Jessica Skiera, AS, BS, AFAA Personal Trainer

The next time you step on a job site, remember that you are an industrial athlete, and therefore need to care for your body as one.

CLIMBERS’ CORNER sponsored by
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down into glucose, which is used as 
energy for muscle activity. 

Fats and carbohydrates can be used 
for prolonged, low-intensity activity 
lasting up to 90 minutes. When gly-
cogen stores become depleted, the 
athlete runs out of energy or “hits the 
wall.” This can become a concern for 
production arborists who typically 
work for greater than 90 minutes with-
out a break. A short break involving 
a snack containing carbohydrates and 
healthy, unsaturated fats will provide a boost of energy. 
Some athletes may “carbohydrate load” the day prior to 
prolonged activity to replenish and maximize glycogen 
stores. Performance athletes and industrial athletes should 
avoid no- or low-carbohydrate diets because of the needed 
energy that carbohydrates provide.  

Nutrition Needs
The body requires carbohydrates and fats as primary energy 
sources for activity and physical performance. Carbohy-
drates are stored in the form of glycogen. Once glycogen 
stores are full, the body begins storing fat. Protein is used 
for the repair and building of muscle and body tissues. 
Excess protein will also be stored as fat. Key amino acids 
found in protein are needed to build and repair muscle 
tissue. 

Many industrial athletes do not eat enough; they 
skimp on breakfast and often delay lunch. If an athlete 
does not consume enough carbohydrates for energy, then 
the body will break down fat. If fat is not available, the 
body will use a back-up system to breakdown consumed 
protein and muscle into glucose, causing muscle wasting 
and preventing the necessary repair of tissues. Athletes do 
not have much fat to burn for energy; therefore, they 
must make sure they are eating enough to have energy to 
function without causing muscle breakdown. Burning 
protein as fuel is not efficient and causes water loss, which 
increases the risk of dehydration and will lead to poor 
performance. Many injuries in the green industry occur 
just before lunch, which is likely associated with low blood 
sugar due to depleted energy stores and dehydration. It is 
important to take a mid-morning break for a snack and 
to hydrate; this will boost blood sugar levels for improved 
energy, resulting in increased productivity. 

In the green industry, industrial athletes often skip lunch 
because of the sluggishness they experience after eating, 
making it difficult to get going again. This occurs when the 
meal does not have a good balance of carbohydrates, fats, 
and proteins. When lunch is heavy in carbohydrates, it will 
result in increased insulin levels, which will cause sleepiness 
and decreased mental focus. To avoid this, eat a balanced 
lunch with a combination of carbohydrates, fats, and pro-
teins, and avoid simple carbohydrates (e.g., sweets). Choose 
complex carbohydrates with higher amounts of fiber in 
combination with protein and unsaturated fats. 

In the arborist’s trade, it is important to consume enough 
calories to provide the necessary energy to safely perform 
your job day after day. The increased caloric needs for a 
groundworker and climber are listed in Table 1. Keep in 
mind: it is not just about calorie consumption. It is 
important to obtain necessary nutrients for body func-
tion from food intake, so eat a diet rich in a variety of 
whole foods.  

How does the body cool itself during activity? 
The breakdown of glycogen required for muscle activity 
releases heat that builds up and raises the core body tem-
perature. The body must rid itself of this heat and maintain 

It is important to take a mid-morning break for a snack; this will boost blood 
sugar levels for improved energy, resulting in increased productivity.

Table 1. Estimated daily caloric and hydration needs for an arborist.

Sedentary Groundworker Climber Hydration Needs

Male; 33-years-old 
160 lb (72.57 kg) 
5’10” (178 cm)

2,469 kcal 4,804 kcal 5,093 kcal 80 oz (2.37 L)   
+ 48 oz (1.42 L) 
= 128 oz (3.79 L)

Female; 33-years-old 
125 lb (56.70 kg) 
5’6” (168 cm)

1,874 kcal 3,757 kcal 3,983 kcal 63 oz (1.86 L)   
+ 48 oz (1.42 L) 
= 111 oz (3.28 L)

Note: The above values are averages based on age and BMI. The values were calculated with Nutrition Data (http:// 
nutritiondata.self.com). Values were calculated using the following activity averages: Climber: 1 hour ascent, 1 hour 
descent, 2 hours work positioning; Groundworker: 2 hours lifting, 2 hours dragging brush to chipper.

u
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a core temperature within a few degrees of the well-known 
98.6°F (37°C); therefore, active people need reliable cool-
ing mechanisms. Our body has three primary means to 
cool itself: 1) increased blood flow, 2) heavier breathing, 
and 3) sweating. 

Blood carries heat to the capillaries near the skin’s sur-
face, removing heat from the core; this is effective only 
when air temperatures are below 95°F (35°C). Another cool-
ing mechanism involves breathing heavier to get more 
oxygen, which expels heat during exhalation. However, the 
most important part of the cooling system, accounting for 
75% of all cooling is the body’s ability to produce and excrete 
sweat. This cooling occurs from the evaporation of sweat. 
Sweat must evaporate for effective cooling; therefore high 
humidity will slow the body’s ability to cool because the 
evaporation rate is slowed. The sweat will accumulate on 
the skin and soak clothes, but will not provide effective 
cooling because it cannot evaporate. Working on days that 
are both hot and humid can be dangerous, as the body 
can lose up to 102 oz (3 L) of sweat in an hour, but can only 
absorb about 34 oz (1 L) from fluid consumption, which will 
lead to dehydration. Heat exhaustion and heat stroke may 
result from insufficient cooling of the body and dehydration. 

Hydration Needs
Water is necessary for survival. It is a key nutrient that is 
essential for a variety of body functions. Proper hydration 
is essential to everyone, but athletes have an even greater 
need. Water has a profound effect on brain function and 
energy levels; even slight dehydration impairs coordination, 
concentration, and thinking, and will decrease performance. 
To determine an estimate of the amount of water the body 
needs, simply divide your body weight by two and this is 
an approximation of the number of ounces/liters needed per 
day. For example, an adult weighing 160 pounds (72.57 kg) 
will require 80 oz (2.37 L). Twelve additional ounces (0.35 L) 
are needed for every hour an athlete is physically active, caus-
ing elevation of core body temperature. Therefore, if a per-
son (160 pounds) is active for four hours of the workday, 

an additional 48 oz (1.42 L) of water is needed for a daily 
intake total of 128 oz (3.79 L). A sports drink can be 
helpful in replacing electrolytes and providing carbohy-
drates, which will boost blood sugar to increase energy for 
those that are very active and sweat a lot. However, it is 
important to avoid excess consumption of sports drinks 
when not active due to the excess sugar. Keep in mind the 
body can lose up to 102 oz of water per hour in the worst 
of conditions, but can only absorb 34 oz from fluid con-
sumption, therefore hydration should begin the day before 
activity. Also, proper hydration in the colder weather is 
easily forgotten, but just as important. 

Excess caffeine and alcohol consumption will contrib-
ute to dehydration. Caffeine intake exceeding 250 milli-
grams, the equivalent of 8–16 oz (0.24–0.47 L) of coffee, 
16–64 oz (0.47–1.89 L) of soda, or a single energy drink 
can be dehydrating. Alcohol consumption results in dehy-
dration, which is a common contributing factor to hang-
overs. Alcohol and excessive caffeine (above 250 mg) 
inhibits the action of antidiuretic hormone, which causes 
the kidneys to start increasing the release of water from 
the body in the form of increased urination. The fluid 
loss resulting from excess caffeine or alcohol intake must 
be replaced to prevent dehydration. 

Athletic teams have a water cooler on the sidelines to 
keep the athletes hydrated. This should be essential for 
industrial athletic job sites. Providing water to workers can 
be one of the most important investments an employer 
makes to the performance and productivity of employees. 

Rest and Recovery
Rest from intense physical activity is important for muscle 
recovery and injury prevention. Most industrial athletes 
not only work hard, but play hard as well. Even professional 
athletes in sports have a day of rest each week during the 
season and a greater amount of rest during the offseason. 
Downtime allows for refueling of energy stores through 
proper nutrition. Carbohydrates are needed to replenish 
glycogen stores and protein is needed for muscle and tis-
sue repair. Industrial athletes need to take at least one day 
of rest each week from being physically active to allow for 
needed muscle recovery and repair. 

Sleep 
Sleep is the time for the body to repair itself. Muscle tis-
sue is rebuilt and restored during sleep. Sleep deprivation 
causes physical and mental decline, and coordination and 
agility suffer. Athletes perform better with adequate sleep. 
The amount of sleep a person needs will vary from indi-
vidual to individual, but healthy adults need between 7.5 
and 8 hours of sleep per night. A sleep-deprived individ-
ual is more likely to make cognitive and physical errors. 
Effects of chronic sleep deprivation include: reduced prob-
lem solving skills, difficulty concentrating, impaired motor 
skills, decreased judgment, decreased coordination, and 
poor reaction times, all of which increase the risk of an 
accident. 

Caring for Your Body (continued)

Begin hydrating the day prior to activity to ensure adequate hydration.
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The next time you step on a job site, remember that 
you are an industrial athlete, and therefore need to care 
for your body as one. Your body is a moneymaker. In the 
same way an athlete in professional sports must keep 
their body in optimal shape in order to negotiate a top 
salary, properly caring for your body as an athlete will not 

Amanda Carpenter has a doctorate in 
physical therapy from Simmons College 
(Boston, Massachusetts, U.S.); a master’s  
degree in physical therapy from Nazareth 
College of Rochester (New York, U.S.); 
and a bachelor’s degree in health science, 
as well as certifications in professional 
training and ergonomic assessments. 
Amanda and her husband reside in 
upstate New York, where she owns and 
operates Carpenter Physical Therapy.

Jessica Skiera has an associate’s degree in 
kinesiology from Parkland College (Cham-

paign, Illinois, U.S.) and a bachelor’s 
degree in parks and recreation manage-
ment with a focus on therapeutic recre-
ation (Illinois State University, Bloom-

ington, IL). She is also an AFAA personal 
trainer. She currently resides in Colorado, 
U.S., and works at Lifetime Fitness as the 

assistant department head of Member 
Services.

only make you more productive and profitable, but also 
help to prevent a career-ending injury. 

Amanda Carpenter, Ph.D., and Jessica Skiera are trainers for 
CORErgonomic Solutions, LLC. This article is based on their 
presentation on the same subject at ISA’s 2012 conference in 
Portland, Oregon, U.S. Photos are courtesy of the authors.

Just for Fun
EHAP
Directions: Unscramble each of the clue words on the left in the spaces provided. Copy the letters of the 
numbered boxes at the bottom to reveal the final key word. Each clue word was taken from the article, 
“Electrical Hazard Awareness Programs for Private Contractors and Municipalities.” Answers on page 72.

http://www.isa-arbor.com


44 www.isa-arbor.com� ARBORIST•NEWS

WHAT’S THE
SOLUTION?

The following week I received an e-mail report from Dr. 
Green. He’d completed both chemical and biological screens 
on the samples and had found that there were differences 
between soils adjacent to the plaza trees and the sidewalk 
trees. Strangely, the plaza soils were high in urea form 
nitrogen and had high levels of sodium chloride. The bio-
logical screen had identified both Escherichia coli and 
Clostridium difficile in the plaza soils that were absent from 
the sidewalk soils. Both organisms are common in soils, 
but are also closely associated with feces.

Attached to the e-mail was a city flier from three years 
ago. The flier described how the then new Mayor Bach-
man was working with the Recreation and Parks Com-
mission to make the city “pet friendly.” The flier advertised 
the first annual Springfield Dog Days Parade and Festival 
to be held at the City and County Courthouse Plaza. It 
also detailed how it would be the first park in the city to 
provide off-leash puppy time on weekends.

Oh goodness, I thought. Who would have suspected 
that having dogs in a park could impact established trees? 
But then I remembered reading an online article from the 
Cities section of The Atlantic about city trees in grates 
being impacted by people’s dogs. In New York City, for 
example, dogs are supposed to do their duty in the gut-
ters. But as we know, a tree or a fire hydrant is much more 
attractive. When there are that many dogs and they con-
centrate their potty breaks around trees, there can be 
issues with soil salinity as well as bark and trunk damage.

I didn’t think Mack was going to lose his job by bringing 
the situation to the Mayor, but I did recommend he go to 
her with a plan of action. We discussed replacing the top four 
inches of topsoil with a compost and sand mix, and increas-
ing the irrigation in the area to move the contaminants out 
of the rooting zone of the trees. We decided that putting mulch 
around the base of the trees would help increase adsorption 

READERS’ FORUM
Thanks for printing the root management article in the 
December 2012 issue of Arborist News (“Root Management 
Challenges in Urban Sites”). It was great to see such a thor-
ough and balanced look at managing the bottom half of the 
tree. These CEU articles are the best practice for test-taking, 
and they are free! Ms. Hewitt’s repeated observations that 
research support for some products and practices is lacking 
seemed to highlight the difficulty researchers face in getting 
good results. The challenge is to design experiments that use 
the right tools and remove enough variables to get good scien-
tific results, and we’re grateful for those efforts. The A300 com-
mittee relies on this kind of research, as well as documented 
applications in the field, when standards are revised.

It would be a mistake to conclude that lack of research 
equals lack of dependability. If results have been uneven 
when using pneumatic tools that only stir up surface soil, 
perhaps an upgrade to more muscular hydraulic/pneu-
matic tools that fracture and amend subsoil should be 
considered. If anyone thinks that compost tea is snake 
oil, they are invited to attend the August 7, 2013 Field 
Day of the Society for Commercial Arborists. The tour 
will feature Canada’s largest compost tea brewing facility, 
a well-managed grove of veteran trees... and Niagara Falls!

Guy Meilleur
Better Tree Care

A•N

Listen to more online
www.isa-arbor.com/arborpod/
Detective Dendro®

Subscribe online to hear the caricatures  
and adventures of Detective Dendro on  
your personal audio device. 

and breakdown of the urine by microorganisms. I also sug-
gested using rough cut wood chips instead of smaller mulch. 
The rough cut materials can be a deterrent to dogs.

Mack took my suggestions and even built on them. In 
addition to protecting the trees, he placed what he calls 
“sniffing centers” at the four corners of the plaza. Essentially, 
they are just fence posts for dogs to leave their mark. By mak-
ing it more pet friendly, he figured he could concentrate their 
activities in places where the trees would not be impacted.

I’m waiting to see how the trees respond in the next 
couple of years, but I don’t think we are likely to see any 
headlines saying, “Mayor’s puppy policy kills city trees.”

John Lloyd, Ph.D., develops tree health education and 
research programs for the tree care industries through Plant 
Health Doctors (www.PlantHealthDoctors.com).
He can be reached via e-mail (DrJohn@
PlantHealthDoctors.com)
Photos courtesy
of the author.

TM

Concentrated dog waste around well-established trees can impact soil salinity. 
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Atlantic
Jordan Harry Post, BEAVER BANK NS
Australia
Arran Provis, NUNAWADING VIC
Craig John Kenworthy, 

HELENSBURGH NSW
David Phillps, BROADMEADOWS 

VIC
Dylan Tempest, PARK HOLME SA
Joseph Kellett, MELBOURNE 

VICTORIA
Lee Sheehan, FORSTER NSW
Ryan D. James, HEYBRIDGE TAS
Brazil
Ana Carolina Schinzel Peireira Leite, 

BRASILIA DF
Cláudio Valente Scultori da Silva, 

NITERÓI RJ
Dutch
Klaas Marten, TZUM MAR UM
Florida
Alfredo Quintero, Jr., MIAMI FL
Ben Bolusky, ORLANDO FL
Bruce T. Shafter, COCOA FL
Dennis D Carnahan, KISSIMMEE FL
James Givens, DAVIE FL
Jennifer Brown, STUART FL
Joe Welch, ORLANDO FL
Joel D Atkinson, SAINT 

PETERSBURG FL
Leah Scott Davis, MIRAMAR FL
Mark J. Johonnett, N FORT MYERS FL
Matthew Munilla, MIAMI FL
Philip D. Johnson, LAKE BUENA 

VISTA FL
R Drew Swafford, PINELLAS PARK FL
Rafael Jimenez, NAPLES FL
Robert K Douglas, ORLANDO FL
Roxana Pio, PEMBROKE PINES FL
Shane Johan Schanstra , LUTZ FL
Travis M. Newell, SARASOTA FL
Troy M. Townsend, PALM COAST FL
Vito Naso, HOMESTEAD FL
William Bobb, CHAMPIONS GATE FL
William R. Saines, LAKE BUENA 

VISTA FL
Hong Kong
Chi Ming Kempis Lam, TAI PO 
John Lui, HOMANTIN 
Lam Sun Tak, CHEUNG SHAN WAN 
Sau Man Chung, CHAI WAN 

Illinois
Brandon Mark Armfield, SCOTT 

AFB IL
Debbie Fluegel, TREMONT IL
Eric Oscarson, ELGIN IL
Gary M Rucker, CRYSTAL LAKE IL
Harry Berg, CHAMPAIGN IL
Jacob Meyers, WESTERN SPRINGS IL
Kristen Hellman, SCHAUMBURG IL
Kyle Despain, SAVOY IL
Ronald Lee Johnson, AURORA IL
Sheila Beaumier, CHAMPAIGN IL
Spencer Williams, CHAMPAIGN IL
Wendy M. McElhaney, MAHOMET IL
Indiana
Aaron W. Hansen, MARTINSVILLE IN
Gary Porter, QUINCY IN
Gregory T. Sears, INDIANAPOLIS IN
Joseph Paul Stasey, FISHERS IN
Kathy D. Bond, WINCHESTER IN
Linda Forster, HARTSVILLE IN
Madelyn Wilson, INDIANAPOLIS IN
Matthew R. Hill, INDIANAPOLIS IN
Steve D. Menchhofer, DANVILLE IN
Japan
Atus Syahbudin, MATSUYAMA 

EHIME
Kentucky
Alexis E Amorese, LEXINGTON KY
Patrick Bonfield, MOUNT STERLING 

KY
Michigan
Brandon Bolde, WHITEHALL MI
Jacob Williams, PONTIAC MI
Jeffery Matelski, BOYNE CITY MI
Joe A. VanDyke, NEWAYGO MI
Joe Aiken, MACOMB MI
Paul Gerhart, BEULAH MI
Mid-Atlantic
Charles Ruffner Woody, 

CHARLESTON WV
Dale Patterson, LORTON VA
Gregory M Bradshaw, 

CHARLOTTESVILLE VA
Janet Clark, COLUMBIA MD
Joel Owen, FAIRFAX VA
John R Degen, EDGEWATER MD
Jose N Rivera, FALLS CHURCH VA
Julia L. Roller, CHARLOTTESVILLE 

VA
Kevin Paul Kolbash, VIRGINIA 

BEACH VA
Laurie Patelunas, WARRENTON VA
Les Baker, CHESTERFIELD VA
Lynda Miles, STAUNTON VA
Stephen D Allgeier, WESTMINSTER 

MD
Stewart Thomas Bowles, LANEXA VA
Thomas Syre, FREDERICKSBURG VA

Midwestern
Amy Ann Garza, AMES IA
Blake Matthew Emerson, NICHOLS 

HILLS OK
Brian May, WELLINGTON KS
Kyle Upchurch, OKLAHOMA CITY 

OK
Meggan Hargrave, BALLWIN MO
Melissa Dippel, BALLWIN MO
Michael Black, LEAVENWORTH KS
Ryan Harris, NOONAN ND
Sean Michael Cahow-Murray, 

COLUMBIA MO
Stacey J. May, WELLINGTON KS
Trevon A. Spicer, DAVENPORT IA
Tyler D. Cook, TULSA OK
William Chad Craig, CHOCTAW OK
Minnesota
Ashley Steevens, MANKATO MN
Dennis Herold, PIERZ MN
Kimberly R Goplen, EAGAN MN
New England
Gary Gross, MANCHESTER CT
Gregory Dorr, WINCHESTER MA
Jason Demers, ASHFORD CT
John Daniel Spencer, SCOTLAND CT
Kevin Phaneuf, BLACKSTONE MA
Lynn Campus Library, LYNN MA
Paul F Sierau, NORTH EGREMONT 

MA
Randy Borders, PUTNAM CT
Richard J. Tully, III, STURBRIDGE MA
Sebastian Dimodica, SAUGUS MA
Wilford A. Smyers, DANBURY CT
New Jersey
Angelo Lee Tedesco, ROSELAND NJ
Brian Rombough, MONTCLAIR NJ
Thomas Konar, PERTH AMBOY NJ
New York
Caleb White, SCHENECTADY NY
Christopher C. Peterson, 

POUGHQUAG NY
Daniel Joseph Raggi, EAST HAMPTON 

NY
Ellicottville, ELLICOTTVILLE NY
George Reis, NEW YORK NY
Helena A. Herbst, WARWICK NY
Jacob Remy Krebs, LANCASTER NY
Leonard J Hopper, FLUSHING NY
Llewellyn Palmer, BERLIN NY
Matthew D Warner, SCHUYLER 

FALLS NY
Peter Feeney, SAG HARBOR NY
Samuel Lear, NEW YORK NY
Norway
Anne Hindklev Hamouni, AAS 
Benjamin Rock, LAERDAL 
Endre Furu, ALVIK 
Pal Alexandersen, ROLVSOY 

ISA MEMBER NEWS

The Membership Committee would like to welcome the 
following new members into ISA. Becoming a member is 
a personal declaration and recognition of your professional 

values, and we congratulate you on your choice.
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Thomas Flower-Ellis, TRONDHEIM 
Trude Ronne Jordal, HYLKJE 
Ohio
Adam D. Cogar, BARBERTON OH
Daniel V. Ancona, AKRON OH
Jim Rollins, PERRYSBURG OH
Marty Tackett, WAYNESVILLE OH
Marty Weaver, DANVILLE OH
Michael A Frankhauser, GALLOWAY 

OH
Robert C. Gage, YELLOW SPRINGS 

OH
Ryan Noga, CINCINNATI OH
Ontario
D. Scott Covell, ETOBICOKE ON
Eric W. Torkelson, BURLINGTON ON
Jaclyn Rodo, HAVELOCK ON
James Bourjeaurd, BARRIE ON
Jamie Ryksen, NORWICH ON
Jason Audley, BEWDLEY ON
Jonathan P. VanderBoom, HAMILTON 

ON
Pacific Northwestern
Ashley Hayes, VANCOUVER BC
Austin Patrick Gilmore, GIG HARBOR 

WA
Benjamin E. Brown, SOOKE BC
Bryan C. Moffatt, PITT MEADOWS 

BC
Charles Joseph Janicek, TACOMA WA
Charles W Sieg, III, SWEET HOME OR
Christian Barnard, VICTORIA BC
Dana Slocum, COQUIITLAM BC
Daniel L. Bateson, LACEY WA
Ian Tyler Martinez, CLATSKANIE OR
James Dix, MEDFORD OR
Jay Brock, TACOMA WA
Jay Stelzenmuller, SITKA AK
John Michael Foster, KIRKLAND WA
Kenneth B. Crosby, BURNABY BC
Parker Hill, OCEAN PARK WA
Paula R. Longnecker, SEDRO 

WOOLLEY WA
Peter Barss, VANCOUVER BC
Russel S Sloan, WENATCHEE WA
Scott S. Harmon, KENMORE WA
Stephen Cushing, FEDERAL WAY WA
Stuart Lee Greenberger, WEST LINN 

OR
Tibor Seres, OREGON CITY OR
Zane Kaufman, DRIGGS ID
Penn-Del
Brian E Noah, WEST CHESTER PA
Carl M. Weber, MORTON PA
Dennis Gene Davis, GLEN ROCK PA
Jared Rudy, MECHANICSBURG PA
Jeffrey L. Scheller, MARS PA
Nathan J. Zubik, PITTSBURGH PA
Scot Tippett, KINGSTON PA
William Gunning, 

MECHANICSBURG PA

Prairie
Shane Stanford, CALGARY AB
Terry Schellenberg, WINNIPEG MB
Rocky Mountain
Brian J. Berg, ESTES PARK CO
Chad Davison, GREAT FALLS MT
Daniel T. Beveridge, WELLINGTON 

CO
David Vath, WESTMINSTER CO
Ian McLeod, DENVER CO
James Thomas, ALBUQUERQUE NM
Nicholas G Stauter, ARVADA CO
Patricia M. Okamoto, TAOS NM
Susan B Bloomquist, LITTLETON CO
Thomas Stewart, LAKEWOOD CO
Timothy E Caswell, LARAMIE WY
Southern
Aimee Booth, BRUNSWICK GA
Alejandro Perez, SAN JUAN PR
Barbara Blevins, DEMOPOLIS AL
Brian Ellis, PINSON AL
Brian Mims, BATON ROUGE LA
Chad A. Martin, BARNARDSVILLE 

NC
Christopher D. Erickson, LENOIR NC
David Sprinkle, PINEY FLATS TN
Everett Lowe Sharpe, COLUMBIA SC
Harlan Harrison, GULF SHORES AL
Heather Ussery, LAWRENCEVILLE GA
Jacqueline Cantrell, HIGH POINT NC
Jim Westmen, PINEHURST NC
John A. Samson, BATON ROUGE LA
Joseph Philip DiModica, FAIRVIEW NC
Justin W. McLamb, ANGIER NC
Kyle L. Ivins, TWIN CITY GA
Mark Olson, NASHVILLE TN
Mark R. O’Quinn, RALEIGH NC
Pablo Aparicio, FORT MILL SC
Russell D. Burgess, SILVERHILL AL
Shawn M Gagne, GREENSBORO NC
William Leslie Smith, MONROE NC
Zeke Donald Seigler, WEST UNION SC
Texas
Charles N. Bastian, CEDAR CREEK TX
Clint Mabrey, BEAUMONT TX
Evan Herkert, ALLEN TX
Lanse Fullinwider, DENTON TX
Lloyd L. McMillan, AUSTIN TX
Michael Paul Krieg, Sr., FORT 

WORTH TX
Michael R Fitzgerald, WYLIE TX
Rustin T. Stephens, SPRING TX
Victoriano Alcala, BRENHAM TX
William S. Townley, LIVINGSTON TX
UK / Ireland
Brad Mowat, LONDON 
Arron Jack Sanderson, WINDSOR 
David Richardson, MAIDENHEAD 
Leigh Cawley, NANTWICH 
Laurence Hawkins, HAILSHAM 
James Hirtle, SOMPTING 
Sam Turner, HORSFORTH 
Patrick Haworth, SARNAU 

Jonathan Hitchcock, MILEHAM 
Andrew Stevens, RIPON 
Wayne Cullen, WELLS 
Utah
David L. Rucker, RIVERDALE UT
John R. Riddle, CEDAR CITY UT
Jonathan R Spicer, WEST JORDAN UT
Michele L. Boebert, CEDAR CITY UT
Nicholas J. Butler, RICHFIELD UT
Ronald D. Burge, KEARNS UT
Terry Erickson, IVINS UT
Tony Lawson, BOUNTIFUL UT
Western
Anatoliy Andreyev, NORTH 

HIGHLANDS CA
Arne Haaland, FRAZIER PARK CA
Brandon S Miles, SPARKS NV
Brian Phillips, MAYER AZ
Bryce Dollman, SUN CITY AZ
Christine S. Wright, LAKESIDE CA
Daniel A. Cianciarulo, NEWARK CA
Daniel Hughes, WILMINGTON CA
Daniel William Arrellanes, LOMPOC 

CA
David Vega, MOUNTAIN VIEW CA
Dustin Hancock, MARANA AZ
Gustavo F. Occhiuzzo, N HOLLY-

WOOD CA
Ivan Sanchez, SANTA ANA CA
James M. Brink, MILLVILLE CA
Jennifer Huang, SAN JOSE CA
Jesse A. Moreno, UNION CITY CA
Joesph Anderson, MODESTO CA
Jose A. Correa, FREMONT CA
Malinda Paniagua, RIVERSIDE CA
Mark Orejel, SANTA FE SPRINGS CA
Paul A. Dubois, VII, CALISTOGA CA
Paul Joe Leija, Jr., BUCKEYE AZ
Rene Diaz, SCOTTSDALE AZ
Robert M. Avina, INDIO CA
Ron Krause, MURRIETA CA
Ronald S. Hutchinson, GRASS VALLEY 

CA
Roy Garibaldi, Jr., VALLEJO CA
Scott Nguyen, SAN PABLO CA
Steve Connelly, WAIMANALO HI
Tim Ynclan, HUNTINGTON BEACH 

CA
Todd E. Pacheco, QUEEN CREEK AZ
Tristan Wigglesworth Grew, NORTH 

SAN JUAN CA
William B. Cross, OROVILLE CA
Wisconsin
Aaron M. Simpson, RIVER FALLS WI
Andrew C Beckman, ELKHORN WI
Benjamin Maurer, MILWAUKEE WI
Gary K. Vercanteren, GREEN BAY WI
Glen Drapes, OAK CREEK WI
Gwen Sauer, MILWAUKEE WI A•N
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A common source of arborist anxiety
At some stage in their careers, most arborists make deci-
sions that affect tree safety, with the inevitable anxiety that 
despite their best efforts to get it right something will go 
wrong and people or property may be harmed. In the UK, 
recent research (www.ntsg.org.uk) has revealed that an 
average of six people a year are killed by falling trees, and 
that a further 55 suffer serious injuries; annually, more 
than 60 families have to deal with the trauma arising from 
tree failures. Although the precise figure is unknown, my 
own caseload confirms that a significant proportion of 
these incidents progress to civil legal actions, with the sole 

Decision-making for arborists:
How to get it right and sleep tight on 
windy nights: The sleep-tight protocol

By Jeremy Barrell

In a previous article in this series, Jeremy Barrell (www.barrelltreecare.co.uk) 
described a decision-making framework for duty holders who want to know 
how much tree management will be enough to assist them in robustly defend-
ing allegations of negligence in the event of a tree failure causing harm. In 
this concluding article, he turns his attention to the anxieties facing the 
arborists carrying out tree inspections in the day-to-day routine management 
of risk. Because modern times have become increasingly complex, Jeremy thinks 
there may some value in stepping back and looking at tree risk assessment 
from a slightly different perspective. His legal experience suggests that a more 
careful consideration of how the courts analyze tree failure cases may offer 
the prospect of a simpler and more practical approach to tree inspections.
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purpose of attributing blame and securing financial 
redress for the harm. If the failed tree was under any sort of 
management program, then first in line for that blame is 
the inspecting arborist, which has obvious potential to cause 
anxiety. In addition to the moral burden that their decisions 
may have harmed other people, there is the added worry 
of financial consequences that can run into millions. It is 
no wonder that some arborists feel concerned, and that this 
intense psychological pressure encourages a “better safe than 
sorry” culture, contributing to unnecessary tree removals.

UK evolution of tree risk management
The presence of trees offers many benefits, and yet they can 
cause significant harm if they fail. It is the role of inspecting 
arborists to identify potential failures in advance of them 
happening and specify measures to reduce the threat of harm. 
Too much caution results in trees being lost prematurely 
through removal, and their full potential to deliver benefits 
is compromised; too little caution and the potential for harm 
escalates beyond an acceptable level. The challenge for duty 
holders (those with responsibility for trees) and advising 
arborists is to find a sensible and practical balance between 
maximizing tree benefits while minimizing tree threats.

In practical terms, technological advances in non-invasive 
equipment for investigating internal structural integrity have 
been very useful. Techniques using thermal imaging, ultra-
sound, and microdrills add another layer of detail to sup-
plement visual tree assessment. However, with the benefit 
of new techniques come extra costs, because the equipment 
is comparatively expensive, and training and experience are 
essential to reliably interpret the complex information.

In tandem with these practical developments, the the-
ory of tree risk management has also moved on at pace, 
taking a lead from trends in the more industrialized sectors. 
This has resulted in a focus on increasingly complex ways 

of assessing risk, with methods emerging of a qualitative 
nature (using terms such as high, medium, and low risk) 
and a quantitative nature (using numbers to quantify the 
risk). However, these methods originate from the uniform 
conditions found in factories where repetitive and identical 
processes prevail. Unfortunately, these do not seem to have 
transferred very well to the highly individual world of trees, 
where little is standard and extreme variation is normal. 
This variability makes it very difficult to reliably and con-
sistently assess the level of risk using these conventional 
approaches, which can result in over-cautious management 
specifications.

Hand in hand with the availability of modern technical 
equipment and advanced methodologies comes the pres-
sure to use them. For most arborists, despite that pressure 
being subtle, it nonetheless presents a very real anxiety; if 
they do not use the most current, complex, and expensive 
methods available, are they going to be vulnerable to criti-
cism in the event of a tree failure and end up in court? Indeed, 
many of these options are now so complicated that they 
demand highly specialized skills, which realistically puts them 
out of reach for the majority of arborists involved in the 
daily routine of tree management. Of course, the ISA 
BMP Tree Risk Assessment goes some considerable way to 
advocate that advanced assessment would only be justi-
fied where additional information is needed, but the 
threshold at which that need is triggered remains a diffi-
cult area.

In practical terms, technological advances in non-invasive 
equipment for investigating internal structural integrity 
have been very useful.

u
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An alternative perspective
Although there can be little doubt that arboriculture is 
developing quickly and positively, the detail of assessing 
the risk from trees, set within the broader risk manage-
ment context, remains an area where there may still be scope 
for more useful evolution. Indeed, the increasing com-
plexity continues to pose a dilemma for many arborists, 
and approaching the issues from a legal perspective may pro-
vide a useful alternative for those who feel uncomfortable 
with the current situation.

When a tree fails and causes harm, it is the courts that 
decide where liability lies if the parties cannot settle their dis-
agreement between themselves. It follows that what matters 
for the courts is likely to be of importance in the process of 
minimizing the chance of being found liable. In the broad-
est sense, the courts are very interested in what is reasonable 
in the circumstances of each case, and this has a significant 
bearing on the expectations of who should have done what. 
Courts are also concerned about whether the harm was fore-
seeable and what was done about it, especially in the context 
of the available resources (i.e., Was the management response 
proportionate?). In tree cases, those principles initially direct 
attention to whether the tree failure was foreseeable. If the 
answer is “yes,” then the deliberations move on to what harm 
the failure could cause (i.e., the targets that could be hit) 
and what management interventions had been carried out. 
If the management response is deemed reasonable and pro-
portionate, then the event becomes an unfortunate acci-
dent. Conversely, if the response is deemed unreasonable, 
liability may be assigned primarily to the duty holder, and 
possibly to the advising arborist.

When a tree failure 
incident is scrutinized by 
lawyers at the start of 
legal proceedings, and 
finally by the courts (if 
the case progresses that 
far without settlement), 
whether an inspection 
was carried out and how 
it was conducted is 
always a focus of atten-
tion. Invariably, the 
inspection regime is 
deconstructed into its 
constituent parts—the 
frequency of inspection, 
the competence of the 
inspector, and the nature 
of the inspection—and 
each is analyzed in min-
ute detail. The ultimate 
purpose of all this dis-
section is to establish 
whether the failure was 

foreseeable and whether the management response was rea-
sonable. This approach assists the lawyers and the courts in 
understanding the detail of the case so that overarching 
legal principles can be applied to form a judgment on who 
was right and who was wrong.

In this broad legal context, the question of whether a 
failure was foreseeable, which allows for a “yes” or “no” answer, 
may be more attractive to the courts than the question of 
what is the likelihood of failure, which can only loosely 
place an answer on a conceptual scale. Indeed, there is some 
obvious advantage to a definitive “yes” or “no” answer 
because it allows the analysis to be compartmentalized into 
discrete components that can be individually processed 
before moving onto the next. It is only if a failure is fore-
seeable that a further and separate consideration of the 
consequences is necessary to arrive at a management action. 
Such a stepwise approach is easy to visualize and under-
stand, which is a good reason why the courts are likely to 
favor such an analysis. In contrast, an obvious disadvantage 
with the probabilistic approach is that likelihood of fail-
ure has to be combined with an assessment of the conse-
quences to arrive at a level of risk, which then has to be 
translated into a management action. This convoluted 
sequence of considerations is difficult to separate out into 
meaningful and standalone individual components, and 
even harder to visualize. My experience is that lawyers and 
the courts are attracted to stepwise analyses that are easy 
to understand, and there may be some merit in carefully 
considering this type of approach.

The sleep-tight protocol
If it is accepted that compartmentalizing the tree risk 
assessment process will assist the courts in applying the 

The sleep-tight protocol: 1) Establish the inspection frequency. 2) Identify and list relevant factors 
that could contribute to failure. 3) Intelligently weight and balance each factor to decide if a failure 
is anticipated within the inspection period. 4) If necessary, assess the threat of harm and specify 
works of intervention. Note: Whether these works are carried out or not is a decision for the duty 
holder to make, not the inspecting arborist, and is likely to include a consideration of tree benefits 
and available resources.

Decision-making for Arborists (continued)

JE
R

EM
Y 

BA
R

R
EL

L

http://www.isa-arbor.com


FEBRUARY 2013 www.isa-arbor.com   51

law, then arborists who have considered what the courts are 
looking for, and are able to explain what they did in those 
terms, will obviously be well-placed to refute allegations 
of negligence. If it is also accepted that establishing whether 
a failure is foreseeable is a helpful starting point, then that 
process needs to be analyzed and separated into its con-
stituent parts. In practice, those parts turn out to be a range 
of factors that can influence whether a failure will occur 
(Panel 2, Figure 1). The role of the inspecting arborist is 
to intellectually weigh and balance each of these factors in 
a subjective way to arrive at a carefully considered conclu-
sion (Panel 3, Figure 1). Understanding and adopting this 
process offers up the prospect of anxiety-free decision-
making for the inspecting arborist.

More specifically, the unavoidable starting point for 
assessing if a failure is foreseeable is to establish the 
inspection period (i.e., how long it will be before the tree 
is inspected again). If an inspection period is not known 
or has not been specified, then the inspector has to allo-
cate one and record it. This is because the assessment of fore-
seeability of failure is a meaningless concept if set within 
an open-ended timescale; all trees will fail given enough 
time. With a fixed timescale in mind, the inspector can 
then review all the factors that can influence whether a 
failure will occur. These are likely to include, but are not 
strictly limited to:

•� Tree health
•� Structural defects
•� History of failure (subject tree and others nearby)
•� Predisposition of the species to failure
•� Recent nearby changes or disturbance (ground con-

ditions and shelter)
•� Prevailing ground conditions affecting stability
•� Exposure to weather

Inspectors should separately consider all the relevant 
factors that could affect stability and make a subjective 
assessment of how important each is. Inspectors should 
then assign appropriate weight to each as a means of 
working toward a final balancing exercise that is the basis 
for deciding if a failure is foreseeable.

If a failure is anticipated within the inspection period, 
then a further and separate consideration of the level of 
nearby occupancy (i.e., who or what could be harmed) 
will inform the specification for management interven-
tion, which marks the end of the inspection process for 
the arborist. If, when, and how those works are carried 
out are then matters for the duty holder to decide on, and 
are likely to include a consideration of tree benefits and 
available resources.

The reality of much routine risk assessment is that 
many trees have to be processed very quickly, and so a 
method that is fast, minimizes paperwork, and is easy to 
explain to lay people is ideal for arborists. The sleep-tight 
protocol offers all of these benefits within a framework 
that is specifically designed to assist the courts in analyz-
ing the detail of the management process where harm 

arises from a tree failure. Arborists who understand this 
process, observe it, and can explain the reasoning when 
challenged, should sleep easier when the storms come, because 
the courts are unlikely to expect any more than this.

Jeremy Barrell has worked with trees all his life, 
building up a modest  contracting business in 
the early 1980s and 1990s before concentrating 
on full-time consultancy in 1995. From these 
humble beginnings, Barrell T ree Consultancy 
(www.barrelltreecare.co.uk) now has six con-
sultants advising on planning and legal issues 
throughout the UK.
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EEvery industry and every business has an established cul-
ture. Business culture is much like any other culture. In 
some cases, the culture is very good. In most cases though, 
they have efficiency issues. In a business culture, these 
issues can require employees to work harder than needed 
to accomplish their goals. If these issues are modified 
appropriately, they can help improve overall efficiency of 
the company. 

Altering an established business culture can be diffi-
cult if people are set in their ways and fail to recognize 
that inefficiencies exist. In almost all cases, the current 
culture has taken many years to develop, and as a result, 
will be very difficult to change. After all, the established 
processes have gotten the job done for some time. These 
processes often involve “workarounds” that are put in place 
by members of the culture to deal with the issues they 
experience. While these workarounds contribute to the final 
product, they are likely creating inefficiencies. Many people 
can’t or won’t slow down to make the necessary changes, 

as they feel the spare time to address the inefficiencies 
doesn’t exist.

Today’s workplace environments involve getting more 
done with fewer people and resources. Consumers are look-
ing to their suppliers of products and services for lower 
prices, so there is little ability to pass increased input costs on 
to them. This means that one of the only ways to increase 
profit is to increase efficiency.

The Role of Safety in Business Efficiency
As consumer expectations increase, competition between 
businesses also increases. For tree care companies, this means 
higher standards for safety programs. Accidents are costly and 
result in significant work delays. Accidents are a heavy 
drain on the bottom-line profit. This typically means busi-
nesses and employees need to crank out more work to make 
up for the losses.

As anyone involved in changing a business culture 
knows, it can be very challenging to alter existing practices. 

Changing Safety Culture
By Tim Ayers
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Since most employees feel they are already working at warp 
speed, they can’t imagine taking on even one more “thing.” 
This is true even if the “thing” you’re offering will improve 
efficiency. If an employee may have been getting their job 
done without that improvement for years, how does an 
agent of change create buy-in?

For these reasons, implementing change that involves 
the least amount of interruption to the current staff is impor-
tant. At a minimum, getting everyone working toward 
the same goal is vital. Encourage people to work smarter, 
not harder. Most change requires people to slow down 
and understand how their actions are affecting the team or 
business. Over time, this slow-down will result in better 
planning and well-executed work.

The objectives are to get all employees involved in the 
effort and for them to understand why the changes are 
being made. Small and incremental steps can create momen-
tum. Once momentum is created, it is difficult to stop.

A simple analogy is the whirlpool you can create in a 
small backyard pool. Several people move around the pool 
in the same direction, and eventually you see the water 
circling with everyone. If one person turns around and 
tries to walk in the opposite direction, it is nearly impos-
sible. They will likely fall back into the flow with the rest 
of the group. Momentum has been created. This rings 
true in the work environment as well. 

Cost of Change
Culture change comes with an initial cost. The first step 
involves designating a person or team to evaluate the issues 
and develop the necessary improvements. Utilizing employ-
ees from within the organization may make it easier to 
create employee buy-in. If an outside individual is 
requested facilitate his shift, it is good to make certain 
they understand and respect your established culture. 

To develop safety culture change, begin with simple 
adjustments. It is possible that you will notice your com-
pany is not in compliance with Occupational Safety and 
Health Administration (OSHA) standards in a few areas. 
The longer and deeper the assessment period, the more 
inefficiencies will become evident.

For example, sturdy plastic gas cans with no-drip 
spouts are out of compliance with OSHA standards in 
the United States. No one expects that they all be replaced 
in one day with the OSHA-approved metal cans at USD 
$130 a unit. Replacing all the cans may be economically 
unfeasible, and there will most likely be other products or 
processes that are out of compliance and need an invest-
ment of resources. Start by replacing dented or repaired 
gas cans, and then commit to buying two new cans every 
month. The key is to maintain a balanced and sustainable 
approach. Continue to identify and prioritize issues that 
are causing inefficiencies or non-compliance. 

Staying in Touch
One of the most basic ways to implement a culture of 
safety is to begin weekly safety discussions with staff. 

Topics at these meetings should stay at a broad enough 
level that everyone is able to participate. Introduce open-
ended questions to start conversation, or review safety 
issues from the previous week. There is no strict amount 
of time that should be dedicated to safety meetings, but 
between 15 minutes and an hour is reasonable. Maintain 
sign-in sheets, and make sure everyone has an opportu-
nity to get involved. This ensures everyone understands 
that safety is important to the company.

Track every incident, no matter how small. While 
damaging a customer’s flower pot may seem somewhat 
insignificant, what is the actual bottom-line cost? A man-
ager must go to the store to purchase a new flower pot 

and go to the customer’s house to replace it. These costs 
must figure into the total incident cost. The underlying 
cause of the incident must also be determined, and the 
behaviors responsible changed in order to reduce similar 
incidents in the future. Experiencing an incident and 
ignoring the cause will expose the company to repeated 
incidents. By requiring the responsible manger to write 
up a report for each incident, they eventually look to 
employees for performance improvement. This is espe-
cially true if the reports are shared with their peers.

Another important avenue for implementing change 
can be creating a monthly safety task force. This is typi-
cally a group of managers or employees who get together 
for one hour every month. Start simple by reviewing the 
topics discussed at the weekly safety meetings, or answer-
ing any questions that arose. Plan to discuss the incidents 
the company has experienced over the last month. This is a 
good opportunity to help everyone understand just how nec-
essary the change is. Work to get them involved in iden-
tifying the problems and offering their potential solutions. 
Gently challenge managers to improve on the problem 
areas that are raised by the group. 

Does the company issue standard basic safety equip-
ment to all employees? What are the company’s expecta-
tions as far as personal protective equipment (PPE)? Do 
all employees wear the same attire on a job site? Building 
consistent PPE and uniform expectations for the whole 
staff sends a message to customers that the business is 
efficient and safety oriented. A simple one-page policy 
can establish this requirement.

Is there an open line of communication between the 
office and the field workers? Is there an employee who 
regularly visits job sites to interact with field workers? 
Field workers have many good ideas for solving issues that 
arise; establishing a clear process to communicate their 

Field workers have many good ideas for solving issues that 
arise; and establishing a clear process to communicate 
their solutions to management is one key to successfully 
implementing improvements.
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solutions to management is one key to successfully imple-
menting improvements. Enlisting someone to work with 
them rather than against them will help ensure there is 
buy-in from all staff. If an employee raises a simple issue, 
act to resolve it quickly. Nothing builds support from 
employees better than swift, positive change.
Most companies quickly recognize employee-caused prob-
lems, and quickly discipline the individual(s). But what 
has been done to recognize them for performing well? 
Recognition can have a very favorable impact. This rec-
ognition may include something as simple as a form letter 
signed by the boss or manager along with a $20 gas card. 
Employees will appreciate authentic praise for things they 
have been doing well, and it will encourage them to con-
tinue to strive for improvement. As the old proverb goes, 
“You catch more flies with honey than you do with vinegar.”

Conclusion
When working to change a culture, it is most important 
to enter the situation with an open mind. Not every idea 
for improvement will be a good one. Start small and work 
towards bigger, more comprehensive change. It is critical 
to achieve small successes and develop an alliance with the 
team. When employees recognize that the boss is trying 
to help them, they will likely support the small changes. 

It is very understandable that some companies, espe-
cially smaller ones, might not have the resources to hire 

Changing Safety Culture (continued)
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someone focused solely on performance improvement. 
There is no need to reinvent the wheel. Many companies 
actively encourage and sustain a culture of safety. Find 
out what other companies in your industry are doing, 
and implement some of their practices or processes.

It is easy to get frustrated and think that progress is 
happening too slowly. Quietly celebrate even the smallest 
successes and keep driving toward the long-term goals. 
Over time, the company will earn a reputation as a safe 
and professional place to work and do business with, and 
enjoy greater efficiency.

Tim Ayers is in charge of safety and human performance 
with Kramer Tree Specialists, Inc. (West Chicago, Illinois, U.S.).

Start small and work towards bigger, more 
comprehensive change.
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The day before the storm was scheduled to hit, the power company 
put us on standby. We told our crews to prepare their homes and 
secure their families as best as they could with the mentality that 
we may be out for an extended period of time. This meant secure 
outdoor furniture, stock up on water and other supplies, and brace 
for what could be the worst storm to hit our area in our lifetime. 
After the fact, we all realized that we should have done more, bought 
more, and maybe even self-evacuated ahead of time.

When the Storm is Only the Beginning
One of the most 

difficult problems we 
faced in the field was 
not the elements, the 
uprooted trees on 
houses, or downed 
wires, but trying to 
find businesses that 
were open to feed 
the crews and even 
refuel throughout the 
workday. In week 
one, there were very 
few places available 
since the entire area 
had no power; we 
were limited to the stores operating on generators. Word traveled 
fast as to who was open, which turned these places into a circus. 

Our company was very fortunate to have the support of our 
utilities and government. The power company came through by 
securing mobile fuel trucks for our crews and handing out special 
permits to allow us priority treatment at the regular gas stations. 
Since the lines were as long as a mile in the worst of it, these 
pieces of paper were like gold. The cooperation of the police that 
governed the gas stations to keep order was a huge help.

Living in the hardest hit areas, however, made things even worse. 
Our employees all had tree damage, flooding, or both. Some were 
(and still are) displaced and lost their homes and belongings. 
Having to worry about your own family and belongings made it 
very hard to focus on our work at times. The fact that they all did 
shows how dedicated one can be to helping in a disaster like this. 
I’m very proud of our crews and their hard work.

Maintaining Professionalism with Newcomers
The influx of out-of-state tree crews was both a blessing and a 

curse. Having more professionals to help try to restore some sense of 

normalcy was fantastic. Finding that some were not so professional  
in both application and approach was frustrating. The only thing 
worse than witnessing work practices that were inadequate and 
flat out unsafe was hearing story after story of price gouging and 
scare tactics to frighten homeowners into removing beautiful 
trees because they were “dangerous.” The damage done to our 
industry’s reputation and efforts toward good stewardship by a few 
unscrupulous individuals makes the job for the rest of us just that 
much harder.

Moving Beyond Disasters
Disasters like this tend to bring out the best and the worst in 

people. Being reminded to appreciate the modern day conveniences 
we tend to take for granted may have been one of the few good 
things to come of this storm. Having patience and being polite, 
once again, became necessary to live and get along afterward and 
helped us realize how much we can accomplish together when 
we show each other a little courtesy. There is lots of work still to 
be done and damage control that needs to follow in the form of 
educating the public about the irreplaceable value of trees. The 
land and trees that surround my life and my past may never be 
the same, but adjusting is part of moving forward after the storm.

Lessons Learned from Super Storm Sandy
by Mark Chisholm

Advertisement

Mark Chisholm is a three-time International Tree Climbing 
Champion and third-generation, ISA-certified arborist with 
Aspen Tree Expert Company in New Jersey. He regularly 
consults internationally on tree care issues.
Learn more about Mark at treebuzz.com.

Storm work is nothing new to my company or me, but dealing with the complications of living and working in what would 
become ground zero for “Super Storm Sandy” has taught us all a few new things. Working on restoring the trees left in 
the wake of the storm is a long and difficult road on many levels.

Downed trees were everywhere post-Sandy.
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ISA Certified Tree Worker  
Aerial Lift Specialist®

The backbone of the arboriculture profession 
ISA Certified Tree Worker Specialist® Certifications

ISA Certified Tree Worker 
Climber Specialist®

Specialized credentials provide focused training and skills
ISA has the only two skill-based certifications within the industry. Whether your crew climbs or uses an aerial lift to perform tree 
work, you should know more about these two professional credentials. Each of these programs will assess technical knowledge, 
challenge climbing and operating skills, and increase the quality, safety, and productivity of the workforce.

Explore your options and take a step up on the career ladder
Contact ISA today to talk with one of our certification staff members about these two credentials and see if you qualify to take the 
exam. Email us at cert@isa-arbor.com or call 217.355.9411. We’d love to talk with you about the application, test dates and locations, 
and exam fees. Take the next step today and move your career forward.

® ®

Why you should consider one of  these  
credentials:

• Increase your productivity and awareness of best 
practices in safety procedures.

• Participate in specialized educational opportunities.
• Gain a competitive advantage within the marketplace.
• Help the public make an informed decision about the 

quality of available tree care services. 
 
 

How these exams prepare you to provide 
high-quality tree care:

• Exams are designed to simulate actual working conditions 
with an emphasis on safety.

• Climber Specialist candidates will be tested on their: 
ability to maneuver in and around the tree; knowledge 
of frequently used knots; and, proficiency in inspection of 
climbing and personal protective equipment and gear.

• Aerial Lift Specialist candidates will be tested on their: 
ability to maneuver aerial lift devices effectively in and 
around the tree; knowledge of frequently used knots; and,  
proficiency in inspection of equipment and gear.

mailto:cert@isa-arbor.com
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In hindsight, there’s probably 
a better way to practice one’s 
tree climbing skills… right?
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Package item #DVD1529 (DVD: ©2001, eight sections, approx. 35 min. each;
book: ©2001, softcover, spiral binding, glossary, 172 pp., 8.5 × 7.75 × 0.5 inches)
To order: 1-888-ISA-TREE / www.isa-arbor.com/store

The supplemental book, written by Peter Donzelli
and Sharon Lilly, includes extensive illustrations,
as well as a glossary of terms. Additional copies
may also be purchased separately. A total of eight
CEUs may be earned toward ISA recertification
by completing the tests in the book, sending them
to ISA for grading, and to ISA for grading, and receiving scores of 80%
or greater on each. These CEU credits may be
submitted only once per certification cycle.

h Introduction to Techniques and Method Tree
and Site Inspection; Planning; Techniques for
Removing Wood; Methods; Floating Anchor;
Types of Cuts; The Science of Rigging 

h Equipment and Ropes Blocks and Pulleys;
Connecting Links; Rope Tools; Friction Devices;
Design and Limitations of Equipment; Rope Design and Limitations of Equipment; Rope 

h Rigging Knots Parts of a Line; Knots

h Basic Limb Removal Cut and Chuck; Rigging
Point Above Piece to be Removed; Natural Crotch
vs. False Crotch; Choice of Rope; Installing a
Block for a Rigging Point Installing a Port-a-Wrap
III; Role of the Ground Worker; Balancing; Static
vs. Dynamic Loading vs. Dynamic Loading 

h Advanced Limb Removal Bend Ratio; Rope Angle
at a Block; Rigging Point Above Piece to be
Removed; Understanding the Concept and Effect
of Moment

h Compound Rigging Techniques Load-transfer
Line; Static Removal False Crotch;Spider Balancer;
Speedline; Knotless Rigging System Speedline; Knotless Rigging System 

h Understanding Forces in Rigging Point Below
Piece to be Removed; Basic Blocking Techniques;
Notches, Hinges, and Back Cuts; Work Positioning
Using an Aerial Lift; Blocks and Dynamic Loading

h Top Removal and Rigging Heavy Wood Rigging
Point Below Piece to Be Removed; Work Position-
ing for the ing for the Top and Trunk Removal; Potential Forces
in Top-Removal Operations; Review of the Bore-
Cut Technique; Butt-Hitching or Blocking

For those who have already mastered basic
climbing skills, aerial lift operation, and cutting
techniques, The Art and Science of Practical
Rigging DVD series and accompanying book
provide advanced training in equipment and
ropes, rigging knots, limb removal, rigging tech-
niques and principles, and top niques and principles, and top removal. The DVD
series, hosted by Ken Palmer and Rip Tompkins,
consists of eight lessons summarized as follows:

The Art and Science of
Practical Rigging DVD
and Workbook Set 

http://www.isa-arbor.com
http://www.isa-arbor.com/store
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ISA developed True Professionals, a communi-
cations program, to specifically help members 
better relate to their customers, promote their 
services, and educate their communities. Arborist 
News is featuring the next True Professionals 
of Arboriculture Award recipients who serve 
as examples to all members.
You may read about all the award winners by 
visiting the True Professionals section of the 
members-only PR and Marketing toolbox at 
the ISA website (www.isa-arbor.com).

What Can We Learn From Bruce Kreitler?
•	 Pinpoint your communication strengths. Figure out how you 

communicate the best. If you do have a talent for writing, use it. 
But if you enjoy talking with people more, speak to small groups, 
garden clubs, or school classrooms. If larger community events are 
your interest, provide demonstrations or offer an “Ask the Arborist” 
booth. The list goes on, so find your niche and look for every 
opportunity to use it.

•	 Don’t be shy. Maybe that’s easier said than done, but people are 
truly interested in what you have to say. They want good tree care 
information provided clearly, knowledgeably, and concisely. While 
public speaking may seem daunting, keep in mind that most of 
the apprehension involved in public speaking is in the head of the 
speaker, not the audience.

•	 Ready to present? Bring your own equipment! There are a few 
costs involved when you begin accepting speaking engagements. 
A laptop and projector for your PowerPoint slide show are vital. 
Even if the speaking venue states they will furnish the equipment, 
bring your own to be sure you have what you need to provide a 
successful presentation.

•	 Don’t depend too much on slide shows. Presentations are very 
useful tools, but a slide show is only a tool. Know your material 
well enough to give an intelligent, entertaining talk without it. You 
may have an unexpected equipment failure, so always be prepared 
to get your message across without the laptop and projector.

Bruce Kreitler: A Profile in 
Professionalism
By Janet Huber

You never know when your life’s path may change course. 
Less than a decade ago, Bruce Kreitler was happy in his 
career, working overseas as a senior oil rig supervisor with 
a “35 days on, 35 days off” schedule in the oil fields. The 
35 days off were spent back home in Abilene, Texas, with 
his family, where Bruce’s lifelong love of trees fostered a 
decision to begin a part-time tree care business. 

As his tree care clientele grew, Bruce gathered arbori-
culture literature to take back overseas to study after work 

hours. Bruce says he read at least half of the books in the 
ISA library, as well as many other tree care books that cap-
tured his interest. Each time he returned for his 35 days 
in the United States, he applied his growing knowledge 
base to his tree care practice.

From Oil Rigs to Urban Forests
Bruce’s life took an unexpected turn when the ethics of 
the oil company he worked for changed in a way that 
clashed with his personal values. After reevaluating his 
situation and considering the options, Bruce decided to 
return to Texas on a permanent basis and concentrate on 
growing his tree care business. At the time, he never would 
have guessed that he would also develop a passion for 
public outreach that would eventually lead to his recogni-
tion as a 2012 ISA True Professional of Arboriculture.

u
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Back in Abilene, Bruce put his strong work ethic in 
motion and began building his business, Broken Willow 
Tree Service. Two local ISA Certified Arborists encouraged 
him to become certified. His intensive study of arboricul-
ture while overseas paid off, and he became an ISA Certi-
fied Arborist® in 2005. He followed the certification path 
to earn his Utility Specialist™ and Municipal Specialist® 
credentials in 2009, and achieved the status of Board Certi-
fied Master Arborist® in 2011.

It’s All About Communication
While Bruce would not have always considered himself 
outgoing, he found that sharing his arboricultural knowl-
edge with customers was both personally and profession-
ally rewarding. As he received more and more invitations 
to speak to garden clubs and other green organizations, 
he began to build a reputation as a local expert.

Bruce says he learned to engage his audience by dis-
cussing tree care in an entertaining way with just the right 
level of information that makes sense to them. He also learned 
not to become too dependent on slide show presentations, 
but to know his subject matter well enough to speak directly 
to the audience and make a connection with them through 
understanding, relevance, and humor.

Arboriculture Across the Airwaves
One day, Bruce was listening to a call-in radio show on a 
long drive across the Lone Star State. An idea came to him: 
since no programming in the area offered good arboricul-
tural information, it would be a great public service to have 
a radio show about trees. The idea grew, and he enlisted 
two friends, a landscape architect and a nursery owner, to 
work with him and pitch the concept to a local radio station.

The station agreed to give it a try. Three and a half years 
later, Bruce is still anchoring a weekly radio show about 
trees with the input of his friends in the green industry. 
While he often interviews guest extension agents and spe-
cialists, and addresses specific topics himself, the listeners 
who call in with questions are the heart and soul of the 
show for Bruce.

As an expansion of the radio show, Bruce also offers a 
monthly Saturday seminar open to the public. A variety of 

tree- and garden-related topics are covered, and questions 
are always encouraged. Bruce believes that to truly under-
stand the information that people are looking for, you 
must give them your undivided attention and listen to 
more than just their words. Then you can answer their 
questions in a meaningful way and give them beneficial 
information.

“Never pass up an opportunity to educate either indi-
viduals or groups concerning what is really good for trees,” 
Bruce adds. “Being a good communicator takes constant 
attention and practice, and it involves listening and pay-
ing attention to people every bit as much as it involves 
speaking. What the client wants at first may not be a good 
idea for the tree. Usually, with good communication, 
those wants can be adjusted to accommodate both the wants 
of the customer and the needs of the tree.”

The Power of the Written Word
Bruce has also found his writer’s voice. He currently writes 
regular, weekly tree care columns for five newspapers, four 
of which require separate topics. Bruce says most local news-
papers are looking for good writers who spark an interest 
with readers, so it wasn’t difficult to talk editors into giving 
his articles a try. But he emphasizes that sustaining a reg-
ular column takes a disciplined approach with a strict adher-
ence to a weekly writing schedule and publication deadlines. 
It’s also important to continually critique your own writ-
ing to be sure it remains fresh and interesting.

Bruce’s passion for using multimedia opportunities to 
spread the message about proper tree care has made him 
the go-to expert in his community. “I didn’t really start out 
to have a large public outreach program,” he says. “The truth 
is, nobody was disseminating much good information in 
the field of arboriculture, and I kind of just stepped into 
the void.”

He hopes to inspire others to look for that void in 
their communities and to develop their own skills for shar-
ing tree care information with the public. The opportunities 
are out there. Just take that first step.

Janet Huber is ISA’s corporate communications manager.

True Professionals (continued)

INTRODUCTION TO ARBORICULTURE

Plant Health Care CD-ROM
This training CD-ROM teaches the principles of a systematic approach to the plant 
diagnostic process and provides information for recognizing signs and symptoms of 
tree disorders.
#CD1013
Retail Price: $69.95
ISA Member Price: $59.95

To order, call 1-888-ISA-TREE or
visit us online at www.isa-arbor.com/store

Earn six
CEUs!

http://www.isa-arbor.com
http://www.isa-arbor.com/store
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Conversion Efficiency and Economics 
of Urban Wood Utilization
Craig A. Tinus and Michael LaMana
Because of changes in land-use zoning, many standard 
forest management activities are no longer possible in 
urban and suburban woodland properties being devel-
oped. This trend has created an influx of wood fiber into 
municipal landfills at significant cost to both landowners 
and municipalities. An alternative to landfill or other off-
site disposal was evaluated that returned wood products 
to the landowner in a fee-for-service business model. This 
approach was cost competitive with landfill disposal, and 
landowners were able to benefit from wood products 
derived from trees that were being removed because of 
site development. Additionally, these landowners were 
preferentially choosing a form of material recycling that 
likely reduced the load to municipal waste disposal sites, 
and as such was a benefit to the community.

The Arboricultural and Economic Benefits 
of Formative Pruning Street Trees
C.M. Ryder and G.M. Moore
Data were collected on the need for and costs of formative 
pruning recently planted Corymbia citriodora, Platanus × 
acerifolia, Pyrus calleryana, Quercus palustris, and Ulmus par-
vifolia, which showed that codominant stems (68%) and 
included bark (40%) were the most common structural 
defects. The number of trees of a species that displayed no 

structural defects was 25% or less 
except for Corymbia citriodora with 
60% showing no structural defects. 

The pruning required and time 
taken to rectify defects was used to 
calculate the cost of formative prun-
ing. Platanus × acerifolia required the 
most work per tree with a final for-
mative pruning cost of AUD $4.13 
followed by Ulmus parvifolia ($3.25), 
Pyrus calleryana ($2.76), Quercus palus-
tris ($1.62), and Corymbia citriodora 
($0.99). This compares with an average 
cost of $44.59 per tree for structural 
pruning 20 year old trees. Formative 
pruning makes sound arboricultural 
and economic sense. A•N

RESEARCH YOU NEED TO READ The following are abstracts of research articles published in the 
latest issue of Arboriculture & Urban Forestry, ISA’s scientific 

journal. Full-text articles from all issues of the journal are 
available online to ISA members (auf.isa-arbor.com). Members 

may also opt-in to receive the print-version of each issue 
(call the membership department at 1-217-355-9411).

January
Susceptibility of Chinese Hemlock (Tsuga 
chinensis) to Injury from Autumn Horticultural 
Oil Applications
Richard W. Harper and Richard S. Cowles
While Chinese hemlock (Tsuga chinensis) has been suggested 
as a possible replacement in landscape plantings for eastern 
hemlock (T. canadensis) as it is highly resistant to the inva-
sive insect hemlock woolly adelgid (HWA) (Adelges tsugae), 
it is a host for another non-native insect, elongate hemlock 
scale (EHS) (Fiorinia externa). Horticultural oil is a popu-
lar insecticide used to manage various arthropod pests in 
landscapes including HWA, spruce spider mite, and armored 
scales like EHS. In these tests, horticultural oil applied in 
two separate autumn sprays at 1% and 2% rates was not phy-
totoxic and may be used to maintain Chinese hemlocks 
in landscape plantings.

Anchorage Influence by Production Method 
and Root Pruning
Edward F. Gilman
At seven months after planting, four-inch caliper field-grown 
live oaks (Quercus virginiana) were approximately 50% better 
secured to the soil than trees from containers. However, 
removing the peripheral 5 cm of the container root ball at 
planting improved anchorage of container-grown trees by 
approximately 13% without reducing diameter growth or 
causing visible symptoms. Irrigation placement (applied 
directly on the root ball or to a wider area) had no effect on 
anchorage and growth. There appeared to be no benefit to 
irrigating the soil around the root ball during tree establish-
ment in fine sand soils that receive 120 mm annual rainfall.
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This compendium of CEU articles is a publication that collects twelve previously published
Arborist News articles on tree biology and the habits of wood decay fungi into a single source.
Readers will find this collection easy to digest and a convenient access point for select tree science
or biology information.

ISA Certified Arborists in need of recertification units are encouraged to read the articles and complete
the answer forms, even if they have already obtained credits for the same articles during their original
run in run in Arborist News. The compendia's primary purpose is continuing education. Many of these CEU
articles address issues arborists deal with on a daily basis, and they serve as an invaluable resource for
arborists around the world.  

• 12 CEU articles
• Earn a total 13.25 CEUs
• Learn more about proper tree diagnosis, palms, abiotic disorders, and more

#CE1008
Retail: $57.95Retail: $57.95
ISA Member: $49.95

To order, call 1-888-ISA-TREE
or visit us online: www.isa-arbor.com/store
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AArborists or other persons working in or on trees that are 
near energized electrical equipment are at an increased 
risk of injury from electric shock or death by electrocution. 
Electrical contacts are one of the greatest hazards faced by 
aerial and ground-based tree workers. Training of supervisors 
and workers in electric hazard identification and manage-
ment is often not effectively conducted or inadequate. Con-
formance to regulations and industry practices relative to 
electric hazards is often not consistent. 

In order to minimize the risk of potential electrical 
hazards, employers must develop and implement an Electri-
cal Hazards Awareness and Avoidance Program (EHAAP) 
according to industry Best Management Practices (BMP). 
General best practices include, but are not limited to:

•� Establishing and regularly updating all safety pro-
grams, procedures, and practices, ensuring to include 
electrical safety.

•� Conducting regular communication and training 
for all employees in a manner that will ensure that 
they can understand and conform as applicable for 
their work assignment.

•� Conducting regular inspections to ensure consis-
tent and proper conformance to safety laws and 
regulations, that all required tools and equipment 
are available and in good working order, and that 
work environments are managed for safety.

•� Restricting job assignments near energized electrical 
equipment to employees who are qualified through 
training, experience, and demonstrated competence. 

The purpose of this article is to provide a general refer-
ence for tree workers who work on or near trees in prox-
imity to energized electrical equipment. It does not 
provide all of the information required to ensure worker 

Electrical Hazard Awareness 
Programs for Private Contractors 

and Municipalities
By Kevin K. Eckert

http://www.isa-arbor.com
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or public safety or qualification to work near energized 
electrical equipment.

1.0 Training Standards and Practices
General training standards and practices for tree workers 
who are exposed to electrical hazards have been established 
and are generally applicable internationally. Variables in 
local utility construction and electrical safety regulations, 
such as 29 cfr 1910.269 OSHA’s Electric Generation, Trans-
mission, and Distribution safety regulation in the United 
States, require special consideration, understanding, and 
strict adherence. The general principles of electric hazards 
need to adhere to safe work practices for workers to avoid 
electric contact and injury or death. These principals are 
universal. An excellent guide to assist in establishing train-
ing standards and practices can be found in the 2012 edition 
of the American National Standards Institute’s (ANSI) 
Z133 Safety Standard for Arboricultural Operations.

Key components of electrical hazard awareness and 
avoidance standards and practices should include, but may 
not be limited to, the following:

1.1 Prior to commencement of any work, each employee 
must be adequately trained according to their job assign-
ment to recognize and avoid electric hazards, including 
conformance with all applicable laws, regulations, indus-
try standards, and safety practices. Employees who have 
been trained must receive additional training if:

•� New equipment, work practices, procedures, or 
techniques are to be used;

•� Tools, equipment, practices, procedures, or tech-
niques are to be used that are not familiar or are 
applied in a different manner; or

•� A job skill, tool, equipment, practice, procedure, 
or technique is not used within one year of initial 
training.

1.2 Training shall only be conducted by qualified trainers 
who may or may not be employees. Qualified trainers are 
professionals who have received appropriate training, pos-
sess a period of time defined by the employer for hands-on 
application experience, and can demonstrate mastery of the 
subject tool, equipment, practice, process, or technique.

1.3 Training should be a combination of educational and 
instructional lecture, field demonstration, two-way dis-
cussion and/or on-the-job review, and practice leading to the 
development of requisite safe work practices and skill sets.

1.4 Employers shall document and certify that each 
employee has demonstrated proficiency in the proper use 
of appropriate tools and equipment, practices, and proce-
dures, including emergency response tasks and procedures, 
including first aid and CPR.

1.5 Employers shall conduct and document regular work 
site inspections and assessments of each employee to ensure 
that each employee properly and consistently conforms to 
all applicable safety standards and practices. 

1.6 Prior to commencing any work, all employees shall:
•� Conduct an inspection of all tools and equipment 

to ensure that each is in good working condition. 
Damaged, defective, or inappropriately modified 
equipment shall not be used.

•� Conduct a site and tree inspection to identify and 
mitigate hazards prior to commencing work.

•� Develop and conform to a work plan, including a 
command and response communication system.

•� Conduct a job briefing for all personnel to ensure 
that everyone understands proper positioning and 
can conduct tasks in conformance with their role 
and responsibility during each phase of the work. 

1.7 Use only tools and equipment designed, manufactured, 
and approved for use near energized electrical equipment. 

•� Linemen’s gloves, rubber footwear, or other electric 
resistant equipment shall not be considered as elec-
trical contact protection. 

•� When working with pole tools near electrical equip-
ment, use only clean, dry fiberglass, or wooden poles 
which meet the insulating equipment test criteria 
of 1910.269 paragraph (j)(1).

1.8 Always maintain or exceed the applicable Minimum 
Approach Distance (MAD) from energized electrical 
equipment. 

1.9 All work must always be conducted to avoid contact with 
energized electrical equipment.

1.10 Tree parts that are in contact with or have fallen and 
are hanging on conductors that are less than 15kV may be 
carefully removed with a nonconductive tool. The conduc-
tors must not be contacted with the tool at any time.

•� Branches that have grown in contact with energized 
conductors should be first pulled off the conductor 
with a nonconductive tool and then cut back before 
pruning off the entire branch. 

1.11 Whenever there is a risk of contact with energized 
electrical equipment by large tree parts that have been cut:

•� Parts should be cut into pieces small enough to fall 
between the conductors; and/or

•� Ropes shall be used to control the fall and swing to 
prevent electrical contact.

u
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1.12 Only experienced workers should perform rigging 
of tree parts.

•� Rigging points must be located to prevent tree parts 
from falling onto or swinging into the conductor. 

•� Taglines should be used as appropriate to control 
and direct the cut tree part away from the conductor.

1.13 Whenever an electrical emergency arises:
•� All operations shall be suspended;
•� The electrical system owner/operator shall be notified 

as soon as possible;
•� The site shall be secured to minimize risk to other 

persons and property; and
•� Injuries shall be addressed as appropriate.

1.14 A fully stocked first-aid kit appropriate for potential 
site hazards, including electrical contacts, must be on-
hand and easily accessible at all times. 

2.0 Primary EHAAP Training 
Program Topics
EHAAP training must include all appropriate topics 
applicable to each worker’s job requirements to enable safe 

work near energized electrical equipment. Primary electrical 
hazard program topics include, but are not be limited to:

2.1 How electricity works.
•� Electricity flows from its generation point to ground.
•� The earth is the strongest ground and electricity 

will always go to earth ground if provided a path.
•� Trees are good conductors and people are better 

conductors. Electricity will flow through trees and 
people if provided the opportunity.

•� Electricity measurements help define and understand 
the potential and relative hazard of electricity.

•� Voltage measures the electrical pressure or force.
•� Amperes (amps) measure the volume or current 

flow of electricity.
•� Current flow of electricity is highly variable and 

depends on demand.
•� Ohms measure the resistance of a material to car-

rying electrical current.
•� Low resistance, through materials such as cop-

per and aluminum, permit easier electricity flow.
•� High resistance, found in materials such as glass, 

porcelain, polymer, fiberglass, and epoxy, resist 
electricity flow and can be good insulators.

Electrical Hazard Awareness Programs (continued)

Program details include:

•	 2-day	educational	course	followed	by	½-day	exam 
that includes both written and field components

•	 Teaches	tree	risk	assessment	methodology	 
outlined in the ISA Best Management Practice

•	 Course	includes	Tree	Biology	and	Mechanics,	
Tree	Inspection	and	Assessment,	Data	Analysis	
and Risk Categorization, and Risk Reporting

•	 Qualification	good	for	5	years

•	 No	CEUs	needed	to	maintain	qualification

•	 ISA	Certified	Arborists	(past	or	present)	 
and individuals with other comparable  
certifications and qualifications are eligible  
to take the course and exam

•	 All	current	TRACE	members	 
will be transferred  
into the new program

New ISA Tree Risk Assessment Qualification 
Program Launches in Spring 2013

Visit the ISA website for more information about the qualification.
Check out the ISA web store to learn more about the Tree Risk Assessment BMP.

International Society of Arboriculture
www.isa-arbor.com • p. 217.355.9411 • isa@isa-arbor.com

http://www.isa-arbor.com
http://www.isa-arbor.com
mailto:isa@isa-arbor.com
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•� Higher voltage increases the amount and distance 
that electricity can travel through cables. However, 
it also increases the ability of electricity to overcome 
resistance and arc to another conductor.

2.2 Exposure to electricity can come from a number of 
sources.

•� Direct contact when any part of the body touches 
an energized conductor.

•� Indirect contact when any part of the body con-
tacts a conductive object in contact with an ener-
gized conductor, such as a tree part, tool, or piece 
of equipment. 

•� Step potential occurs when large amounts of electrical 
energy go to ground and create an uneven ground 
potential. Walking on the ground can cause electricity 
to travel up your legs and result in serious injury or 
death.

2.3 Very low electrical currents (amps) can result in serious 
injury or death.

•� Three one-thousandths of an amp (mA) causes 
muscle contraction and pain.

•� 10–40 mA is the “let go” threshold.
•� 30–75 mA can cause respiratory paralysis.
•� 100–200 mA can cause the heart to clamp tight.
•� 1500 mA burns tissue and organs.
•� Low voltage within a home system carries enough 

amps to kill a person.

2.4 Utility systems construction and function.
•� Generation sources and characteristics
•� Transmission and sub-transmission lines
•� Substations
•� Distribution lines

•� Secondary and service lines
•� Other utility lines

2.5 All conductors (e.g., electric, telephone, CTV, guy wires.) 
shall be considered to be energized with potentially fatal 
voltages. 

•� Do not directly contact non-electrical conductors 
in the event that they may be energized.

•� Other objects (e.g., guy wires, fences, telephone 
lines, highway barriers vines, trees, ground) may 
be accidently energized, especially after storms or 
accidents. 

•� It is impossible to look at a wire or object and 
determine if it is energized at a potentially lethal 
voltage.

2.6 All workers must maintain a minimum approach dis-
tance from all energized electrical equipment. The MAD 
provides the proper clearance distance to avoid electrical 
arcing and provides a margin of safety for atmospheric 
conditions.

•� MAD is determined by the maximum rated volt-
age of the equipment and the site altitude. MAD 
tables can be found within the ANSI Z133 manual.

•� MAD must always be maintained for any part of 
the worker, part of the tree, and tool or equipment. 

•� Qualified tree workers, defined as a Qualified Line 
Clearance Arborist within the ANSI Z133.1 man-
ual, are permitted a reduced MAD, per Table 1 of 
ANSI Z133-2012.

•� Tree workers who are not qualified to work near 
energized electric equipment must always main-
tain a MAD of at least 10 feet (3.05 m) from all 
electrical equipment energized up to 50kV. Larger 
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distances are required for higher voltages, as per 
Table 2 of ANSI Z133 - 2012.

2.7 Recognize construction and hardware to be able to iden-
tify electrical conductors and voltage.

•� Employee must determine maximum potential 
operating voltage before beginning any work to be 
able to determine and maintain the MAD.

2.8 The number and/or size of insulators provide the best 
visual indication of maximum potential operating voltage.

•� Larger insulators = higher voltages.
•� Number of insulators: more insulators = higher 

voltages.
•� There are many sizes and configurations for insulators 

of specific voltages. Utilities generally only utilize a 
small number of various types. It is important that 
workers learn the common types and sizes of insu-
lators used for the various voltages by the utility 
where work is conducted.

•� When various utilities are located on poles and 
structures, higher voltages are found higher on the 
pole/structure.
•� Extra high voltages require taller poles and 

structures.

2.9 Recognize certain construction and hardware to be able 
to properly identify and work safely according to electrical 
conditions.

•� Automatic line reclosers are designed to temporarily 
interrupt electricity when overload or short-circuit 
occurs and then automatically re-energize. Never 
assume that a conductor is de-energized unless it is 
tested and grounded by the system owner/operator.

•� Wire coverings should never be considered insulated. 
Certain coverings do not fully shield electric current 
and defects or damage that may not be visible can 
destroy insulating properties of cable coverings.
•� MAD maintained based on maximum potential 

operating voltage.
•� Understand that long spans of wires, especially extra 

high voltage sub-transmission and transmission 
conductors sag during hot weather and high loads.
•� Sag is highest at mid span.

2.10 Whenever MAD cannot be maintained, or if tree 
workers are not qualified to work near energized electrical 
equipment, or if conditions are determined to expose an 
unsatisfactory risk for any reason, work shall not be con-
ducted. The employer must contact the electric utility owner/
manager to modify the electrical system or work site to satis-
factorily reduce the risk from energized electric equipment. 
In most instances, the electric utility owner/manager will 
conduct one or more of the following actions to reduce 
electrical hazards:

•� De-energize, ground, and test the conductors;
•� Cover the conductors with insulated, protective cover;

•� Relocate conductors a safe distance from the worksite;
•� Conduct work to clear tree parts a safe distance 

from the conductors using internal personnel or 
a qualified line clearance contractor.

2.11 Proper procedures are required when working near 
energized electrical equipment. These procedures include, 
but are not limited to:

•� Inspection of all tools and equipment, the entire 
tree and site;
•� Development of a work plan.

•� Conduct of an effective jobsite briefing.
•� Continuous inspections as worker enters, and 

ascends to, work stations and conducts work.
•� Modify work plan and conduct additional job-

site briefing if required.
•� Second Qualified Line Clearance Tree Worker 

must be within vision or voice communication 
when working within 3.05 meters of electric 
equipment energized at greater than 750 volts.

•� Maintain constant awareness of location of con-
ductors during work operations.
•� Attempt to face conductors at all times and do 

not work with back to conductor.
•� Whenever possible, enter on the side of the tree 

away from energized electrical equipment.
•� When operating an aerial lift:
•� Always face direction bucket is moving.
•� Never squeeze bucket between conductors.
•� Buckets on insulated aerial devices shall have no 

through-cracks or holes below the lip of the 
bucket

•� Prevent groundpersons from contacting truck 
and chipper until the boom is in a safe position 
away from conductors.

•� Clean boom only with non-film cleaning agent.
•� Use only non-conductive hydraulic fluid.
•� Never alter the bucket or boom.
•� Never fasten wire or conductive objects to the 

boom.
•� Conduct dielectric test of the boom at manufac-

turer’s specified intervals.
•� When climbing trees:
•� Position tie-in to prevent swing or other entry 

within MAD.
•� Never tie-in over energized electrical equipment.
•� Do not place weight on a tree part that could 

cause line contact.
•� Do not conduct any work that cannot be completed 

safely.

2.12 Hazards are increased when working near energized 
electrical equipment during wet weather and require increased 
caution. These include, but are not limited to:

•� Wet trees, tools, and equipment become more 
conductive.

•� Wet atmosphere increases conductivity of air and 

Electrical Hazard Awareness Programs (continued)
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increases risks of arcing at further distances.
•� Take special precautions, including postponing 

work near energized electrical equipment during 
significantly wet weather.

2.13 Hazards are increased when working near energized 
electrical equipment during windy conditions and require 
increased caution. These include, but are not limited to: 

•� Wind can cause cables, limbs, and trees to move 
unexpectedly and over greater distances

•� Take special precautions, including postponing 
work near energized electrical equipment during 
significantly windy weather and increasing the use 
of ropes to ensure safe fall control.

2.14 Risk of electrical hazards is increased when working 
near energized electrical equipment during storm restoration 
activities and requires increased diligence and caution. These 
include, but are not limited to:

•� Electrical system damage and tree contacts increase 
the risk of energization of trees, the ground, and 
other conductive objects. 

•� Extra diligence and caution is required to identify 
and manage potential electrical hazards. 

•� During power outages, when private generators are 
activated by homeowners, businesses and other 
facilities to provide temporary power, a dangerous 
condition called “back-feed” can occur.  
•� Improper connections or lack of proper system 

isolation causes power to back-feed into the util-
ity system.

•� The transformer that usually steps voltage down, 
steps voltage up and distributes it into the storm-
damaged utility distribution circuit.

•� The utility believes that its system is de-energized 
and advises tree workers to conduct work. Tree 
workers can then unknowingly contact energized 
conductors and be seriously injured or killed.

3.0 Conclusion
In order to minimize the risk of injury and property damage 
from electrical contacts, all persons working near energized 
electrical equipment must:

•� Receive training, including regular refresher courses, 
in identification and avoidance of potential electric 
hazards;

•� Demonstrate reasonable proficiency in all applicable 
practices, tools and equipment before being permitted 
to conduct work;

•� Consistently and properly utilize operational 
methods designed to ensure safe operations; and

•� Receive regular, competent supervision and enforce-
ment to ensure conformance with regulations and 
safe work practices.

Kevin K. Eckert is an ISA Board Certified Master Arborist 
(WE-1785BU) in Kailua, Hawaii, U.S.

Photos courtesy of the author.

Urban Tree Health
A Practical and Precise Estimation Method 
By Jerry Bond

Tree health is a priority interest to tree professionals, tree 
managers and consumers alike. Yet a standard method of 
estimating and reporting is lacking. This book addresses the 
problem by laying out a robust method for everyday field use 
and making extensive use of published research. The text is 
accompanied by photographs on facing pages that illustrate 
and clarify the points being made, and make the method easy 
to understand and apply. A volume in the Visual Identification 
Series. A free data-collection app for use on Android devices 
(including Kindle) is available.

Item #O2058 (107 pp., full-color photos, references)
To order, call 1-888-ISA-TREE, or visit us online
at www.isa-arbor.com/store

http://www.isa-arbor.com
http://www.isa-arbor.com/store
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BARTLET T.
BEcAusE upwARd moBiLiTy is pART of ouR nATuRE.

for over 100 years, we’ve made trees, shrubs–and our people thrive. ours is an entrepreneurial culture 
 in which new ideas are welcomed and decisions are shared–not handed down. we provide a  

highly-competitive compensation package and generous benefits, including medical/dental/life  
insurance, 401(k) and more. And we encourage our employees to succeed both in and out of the  

workplace. consider a career with Bartlett Tree Experts. where growth happens everywhere you look.

please Call manager OF emplOyment & beneFits, 203.323.1131 Or Visit bartlett.COm

ARBORIST
MARKETPLACE

CHECK IT OUT!
WWW.TREELIFESTORE.COM

Help us grow and thank you! Avalon
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$60�PER�INCH�•�1-INCH�MINIMUM
To place an ad, contact Kathy Ashmore

Phone: 217-355-9411 x236
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E-mail: kashmore@isa-arbor.com
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EXPERIENCED SALES ARBORIST
Quality Tree Surgery is a reputable tree service company 
that has been in business for 29 years and is located in 
Nashville, Tennessee. We provide excellent services to 
commercial and residential customers in the Nashville 
and surrounding areas.  

We are seeking for an experienced Sales Arborist with 
experience estimating/bidding tree work to join our grow-
ing company.

Must have a positive attitude, customer service orientated, 
committed to excellence, at least 3 years of experience 
estimating tree work, goal oriented, valid driver’s license, 
clean background and appearance with good knowledge 
in the tree industry.

Responsibilities include meet with existing and new 
customers to determine scope of work, meet tree crew when 
necessary to secure scope of work and follow-up with cus-
tomers and give client professional expertise.

We offer a great benefit package with paid holidays 
and bonuses.  Salesman will have a salary with commission.

Please email your resume to Chris@qualitytreesurgery.com.

ADVERTISER INDEX

BEST MANAGEMENT PRACTICES

Integrated Pest 
Management

This guide features practices for designing, 
planning, and implementing an IPM program 
within a landscape as part of a comprehensive 

plant health care management system.
#P1320

Retail	Price:	$10	•	ISA	Member	Price:	$8
Order online at www.isa-arbor.com

or call 1-888-ISA-TREE

http://www.isa-arbor.com
mailto:kashmore@isa-arbor.com
mailto:Chris@qualitytreesurgery.com
http://www.isa-arbor.com
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