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O SAY WE’VE HAD A 
tough few months would 
be an understatement. 
While we all started this 
year eagerly anticipating 

all the things that are possible in a 
new year, we were met with three 
OTHER things - fear, uncertainty, 
and doubt - aka “FUD”. 

In the spring Western Arborist, I 
wrote about looking forward to see-
ing everyone in Squaw Valley: cel-
ebrating a great year, hanging with 
fantastic speakers, and recognizing so 
many of my colleagues through the 
awards program. In retrospect (hind-
sight is 2020!) that message seems 
pretty awkward as just a week after 
we went to production the world as 
we knew it took a sharp turn.

I think at first we all stumbled, 
unsure of how to react to a chang-
ing world. Let’s face it, we’d be-
come a society that expected instant 
gratification and worrying about 
something as simple as toilet paper 
seemed unfathomable. So, what do 
we do when we stumble? Initial-
ly, we are a bit rattled, but then we 
get up, shake it off and continue to 
move forward. Moving forward we 
look for credible information, remain 
flexible and adapt to the changing 
environment around us. Arboricul-
ture professionals were privileged to 
be deemed “essential service” pro-
viders. Many of our members kept 
working. But with privilege comes 
responsibility. As a safety-forward 
industry, following CDC and other 

guidelines became paramount. And 
with so many homeowners working 
from home, we are in the spotlight 
all day, every day. This new notori-
ety makes ensuring our crews are on 
top of ANSI and OSHA safety stan-
dards a top priority. It is our chance 
to shine!

Not one to enroll in the “FUD” 
mindset, we “leaned in” and started 
looking for solutions, or at least al-
ternatives, for our community-based 
educational programing. We began 
making the shift from F2F (face to 
face) to virtual. Lessons learned ear-
ly on were

1) Do what is in your control 
2) Optimize what’s in your control 

and 
3) Focus on our mission of being 

a member-driven organization 
dedicated to fostering a greater 
appreciation for trees by promot-
ing research and education to 
advance the professional practice 
of arboriculture by continuing to 
provide educational opportunities 
with new delivery methods while 
remaining positive. 

We are so thankful for Dr. Matt 
Ritter, who stepped up to the plate 
with his 5-part series on the Bota-
ny of Trees. We reached over 1700 
people with that initial offering. We 
are grateful for the growing list of 
colleagues who are stepping out of 
their own comfort zone to bring us 
distance-based online programming. 
Once again, we are learning together. 

We launched our First Wednesday 
Webinar Series in May with Dr. Jim 
Downer and are following up each 
month with another timely program 
topic. We have something to offer all 
facets of professionals – I hope you 
will join us for one or many. 

We were faced with an awk-
ward timing for the changing of the 
guard, bringing in new officers and 
acknowledging our fantastic award 
winners without the pomp and cir-
cumstance a traditional conference. 
Once again, we “leaned in” and as a 
result of our brainstorming, we are 
excited to announce our first “Town 
Hall Meeting” on July 9th from 4pm 
to 6pm. This will be a departure from 
our traditional annual meeting. Pres-
ident Molly Sinnott will be giving a 
“state of the chapter” address, fol-
lowed by informative updates from 
our committees, announcement of 
our award recipients, and the induc-
tion of our officers for 2020-2021. The 
meeting will include a presentation 
by Nelda Matheny and Dr. James 
Clark.  You don’t want to miss this 
special event.  

It has been wonderful to work 
with Molly Sinnott during her role as 
a volunteer leader over the past de-
cade. The pinnacle of that journey is 
to serve as President, and Molly has 
done an exceptional job in that role. 
She has remained a constant through 
the noise of our changing priorities, 
offering sound advice and direction 
as we moved forward. Molly and 
I go way back to when she was re-

Outlook –  Lean In Outlook –  Lean In 
Rose Epperson

“Always plan for the fact that 
no plan ever goes according to 
plan.”  
Simon Sinek 

TT
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gional conference chair almost three 
decades ago. Through the years I’ve 
had the opportunity to watch her not 
only grow her own consultancy in 
the Tahoe basin, but act as a mentor 
so many new arborists through the 
certification prep course in Nevada. 
Plus I just enjoy her general friendly, 
professional personality - it really has 
been a pleasure. And now I welcome 

the new board and look forward to 
where 2020 will ultimately lead us. 

It is said the only way out is 
through. In that mindset, this sum-
mer is the perfect time to “read the 
greats”. Each of us can define the 
“greats” for ourselves. You may 
lose yourself in a timeless novel or 
sharpen your skills with an industry 
standard. Now is the perfect time to 

study for Certification as an Arborist, 
Tree Climbing Specialist or one of the 
many specialty credentials available 
through ISA and our partner organi-
zations. Testing will be opening back 
up soon. In the meantime…lean in. 
Stay relevant. Grow. 

Rose Epperson
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President’s PerspectivePresident’s Perspective
Molly Sinnott

S THIS IS MY LAST 
 President’s message, 
I’m thinking what’s 

next? What can be around the cor-
ner? 2020 so far has brought a pan-
demic, a webinar for just about ev-
erything, zoom board meetings, and 
now murder hornets! Fortunately, 
tree work was considered an essen-
tial activity during the quarantine 
and while being careful, many of us 
were able to remain employed and 
conduct business as “usual”. 

It has been an honor to serve as 
President of the WCISA. In a nor-
mal year, we would have already 
enjoyed another fantastic WCISA 
Annual Conference. This year’s was 
scheduled to be in Squaw Valley, 60 
years after the Winter Olympics at 
that same location. I look forward 
to seeing you at the rescheduled 
2020 WCISA Annual Conference in 
Squaw Valley, November 9-12.

I leave with a true sense of what 
an incredible Chapter we have. At 
the root of our Chapter is the most 
impressive Executive Director, Rose 
Epperson. I knew Rose before be-
coming president, but have a new 
found respect for her. Her devotion 
to the WCISA is mind boggling. And 
there is the Epicenter staff, who are 
incredible. They’re always there for 
the membership and do so much to 
ensure satisfaction. I am proud to 
call them friends.

The WCISA is in good hands 
with the Board of Directors you have 
voted in.  Our Chapter has been cre-
ative in ways to ensure our members 
are able to continue their arbori-

culture knowledge, achieve CEU’s 
and maintain their certifications. 
There are hard working Committee 
Chairpersons and members of the 
various committees that are active-
ly involved with the Chapter. Think 
about joining one of these commit-
tees, it’s interesting how you find the 
time when there is such a feeling of 
accomplishment being involved.

We are beginning a new Chapter 
within our Chapter with a new edi-
tor for the Western Arborist maga-
zine, Linda Chalker-Scott. Many of 
you may already know her from her 
Garden Professors Blog and from 
speaking at various arboriculture 
conferences. We are lucky to have 
her. For so many years we were for-
tunate to have had Bruce and Lin-
da Hagen lead our award winning 
magazine. They will be missed, 
they were the Western Arborist. 
Best wishes to Bruce and Linda 
with what their future brings.  

To all members of the Western 
Chapter, I encourage you to stay 
rooted, and enjoy your career. We 
are fortunate to be in the field we’re 
in and rarely have I heard of some-
one disliking 
the opportunity 
to work with 
trees. Be sure to 
see your derma-
tologist; work-
ing outside in 
the elements is 
tough and can 
be dangerous to 
your skin. Use 
your sunscreen 
to try to stay 

ahead of the possibility of sun dam-
age. Finally, we are in the midst of 
fire season so be sure to check your 
defensible space.
Enjoy your summer and see you in 
Squaw Valley!

Molly Sinnott

AA
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Editor’s ColumnEditor’s Column
Linda Chalker Scott

HANKS TO SO MANY OF 
you who wished me luck 
with this new venture! I’ve 
enjoyed becoming more 

involved with WCISA and look for-
ward to meeting more of you in per-
son, or at least on Zoom. As a way 
of sharing a little more about myself, 
I’d like to introduce you to Twin 
Creeks Ranch, our 20-acre family 
farm. While much of the landscape 
south of Puget Sound in of Washing-
ton has been sliced and diced into 
tiny plots, our farm has remained 
intact for more than the 50 years our 
family has owned it. 

Over 15,000 years ago, glaciers re-
treated from the South Sound region, 
leaving excessively drained, rocky 
soils. Immense swaths of grasslands 
emerged, followed by scattered trees 
that could tolerate our droughty 
summers. It’s a remnant of this prai-
rie ecosystem that we’ve inherited. 
Our farm includes a healthy, mature 
collection of native Pseudotsuga men-
ziesii (Douglas fir) and Quercus gar-
ryana (Garry oak). Garry oak is fea-
tured in this issue’s Tree Profile by 
John Kipping and on the cover.

I’m lucky to know some great ISA 
arborists here in Tacoma and one of 
them, Zeb Haney, partnered with in-

ternational ISA climbing champ Phil-
lip Kelley to do a little oak branch re-
moval away from our rooftop. I got 
some wonderful shots of this process 
and have an awed respect for climb-
ers in our organization. (Did you 
see those ropes on the cover photo? 
Phil’s there at the top.)

One of the impacts of COVID-19 
is that I now work from a home of-
fice in the living room, facing a huge 
picture window from which I can see 
my trees every day. But the negative 
impacts of the pandemic are signif-
icant and can’t be overstated. Like 
all of us, I spend much of my time 
worrying about the economic, medi-
cal, and mental impacts on my fami-
ly, friends, and colleagues. Though I 
can’t solve these problems, I’ve done 
what I can to increase my online edu-
cational presence through webinars, 
blog posts, and social media.

Likewise, ISA and WCISA have 
rethought their approaches to arbor-
ist education. WCISA has responded 
quickly with a high quality online 
webinars, including a monthly se-

ries. This not only helps arborists 
gain new knowledge and CEUs, it 
helps keep the organization finan-
cially healthy when the future of 
large in-person conferences is un-
certain.

The Western Arborist is doing its 
part as well, continuing to offer at 
least one CEU opportunity in each 
issue. I plan to start a new depart-
ment called Golden Oldies, fea-
turing previous Arboriculture and 
Urban Forestry (AUF) articles, fact 
sheets, and other vetted information 
resources that are older but still rele-
vant and accurate. I’ll offer CEUs for 
these as well.

Because we may need to increas-
ingly rely on the magazine for shar-
ing information and experiences, I’m 
adding a couple of new features that 
you can contribute to:

 h Books/website/social media 
reviews: Let your community 
know about reliable educational 
resources, useful online collabo-
rations, or just good reads.

TT

Twin Creeks Ranch farmhouse dwarfed by Garry oaks. Photo by Linda Chalker-Scott.
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 h Guest soapbox: Need to alert 
your arborist colleagues about an 
important issue? This is the place 
to do it!

 h Letters to the editor: This isn’t 
a new feature, but we don’t get 
very many letters. Constructive 
feedback and new ideas help us 
produce a great magazine.

The Summer 2020 issue of the 
Western Arborist has a great mix of 
topics and authors, some of whom 
may be new to you. Dr. Frank Rinn 
has an excellent technical article on 
positioning of sensors and the result-
ing reliability of sonic tomography; 
Dr. Jim Downer and his co-authors 
offer CEU credits on their article on 
tree sex in our Botany for Arborists 
series. Two WCISA member authors 
are featured: John Kipping profiles 
my favorite tree, Quercus garryana, 
and Allegra Mautner shares her 
thoughtful experiences in climbing 

workshops offered to women ar-
borists. Our final article is by Chad 
Giblin at the University of Minne-
sota, who shares their innovative 
Youth Engagement in Arboriculture 
program. He’s slated to speak at the 
WCISA annual meeting later this 
year, so be sure to meet him there! 

We are living in strange and un-
certain times. I send my heartfelt 
wishes for your good health, employ-
ment security, and mental well-be-
ing. Take care, and stay healthy.

Linda Chalker-Scott

Climber Phillip Kelley out on a limb of a Garry oak. Photo by Linda Chalker-Scott.

A complete picture of the Garry oak Phillip Kelley scaled. 
Photo by Linda Chalker-Scott.

Our Garry oaks provide habitat for wildlife as well as art.  
Photo by Linda Chalker-Scott.
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New WCISA members 
The Western Chapter ISA would like to extend a hearty welcome to our new members! We congratulate each 
of you on your decision to expand your professional goals and commitment to the industry. As of 5/1/2020 

Anthony Alcantara, San Juan Bautista, CA
Kevin Allen, Santa Clara, CA
Amber Alvares, San Jose, CA
Gabriela Antonova, Berkeley, CA
Parsa Arjomandi, San Luis Obispo, CA
Ryan Banwarth, Woodland, CA
Thomas Beile, Sacramento, CA
Brandon Belmarez, Kapaau, HI
Alma Beltran, Jamul, CA
Andi Benstead, Santa Clara, CA
Jack Biddle, Prescott Valley, AZ
Dina Blackwell, Oakland, CA
Jackson Brumblay, Wahiawa, HI
Seth Buell, Tucson, AZ
Jose Canedo, Anaheim, CA
Francisco Carbajal, Phoenix, AZ
James Carson, Prescott, AZ
Luis Casas, Northridge, CA
Linda Casey, Oxnard, CA
Loriel Caverly, Arcata, CA
Kevin Chisholm, Cupertino, CA
Eric Coker, Rancho Cucamonga, CA
Brent Cooper, Flagstaff, CA
Jose Cortes, Pomona, CA
Jeremy Craig, Nevada City, CA
Dakota Crandall, Mesa, AZ
Austin Dean, Sacramento, CA
Jared Dillon, American Canyon, CA
Michael Epperly, Santa Margarita, CA
Salvador Erazo, Duarte, CA
Alonso Espinoza, Palmdale, CA
Eduardo Estrada Brito, Atascadero, CA
Janine  Ferrer, Folsom, CA
Salvatore Firmani, Haleiwa, HI
Michael Frick, Fresno, CA
Lyn Gannon, Sebastopol, CA
Sara Garcia-Paez, Sacramento, CA
David Gomez, Phoenix, AZ
Joshua Green, Novato, CA
Stephanie Greenleigh, Los Angeles, CA
Salvador Gutierrez, Santa Ana, CA
Samantha Haimovitch, San Rafael, CA
Andrew Han, Rosemead, CA
Linda Haque, Ojai, CA

California Arizona Nevada

Hawaii Other

MEMBERS BY STATE:

2937

163168
135

324

Louis Hernandez Jr., Fountain Valley, CA
David Hinault, Los Gatos, CA
Sarah Hoff-Phillips, Mammoth Lakes, CA
Patricia Holloway, San Clemente, CA
Kevin Hostert, San Francisco, CA
Dennis Huggins, Long Beach, CA
Caleb Hughes, Flagstaff, AZ
Gary Hunter, La Verne, CA
Jake Hydrick, Albany, CA
Jessica Janoski, San Raphael, CA
Yesenia Jimenez, Watsonville, CA
Greg Johansen, Laguna Beach, CA
Kyle Johnson, Costa Mesa, CA
Daniel Karter, Portland, OR
Christopher Kay, Phoenix, AZ
John Koepke, Phoenix, AZ
Kathleen Kosta, Elk Grove, CA
Noel Leanos-Mejia, Bakersfield, CA
Alexander Lehman, Kalaheo, HI
Paul Lewis, Sherman Oaks, CA
Zi Li, Pleasanton, CA
Sarah Lilley, La Crescenta, CA
Lynn Lindgren, Trinidad, CA
Cameron Long, Santa Rosa, CA

Sabdiel Magana, Salinas, CA
Christopher Marciello, Encinitas, CA
Jared Maysey, Surprise, AZ
Patrick McMabell, Stevenson Ranch, CA
Benjamin McPherson, Nevada City, NV
Jeff Milestone, Belmont, CA
Cameron Miller, Los Angeles, CA
Steve Mitchell, Phoenix, AZ
Michael Moynahan, Willits, CA
Abby Nichols, Monterey, CA
Kathern Nowell, San Francisco, CA
Anthony Orozco, Pomona, CA
Matthew Orozco, Pomona, CA
Salvador Padilla, Buena Park, CA
Paul Parrish, Crestline, CA
Sairus Patel, Palo Alto, CA
Michael Placencia, Sacramento, CA
Jose Pompa-Martinez, North Shore, CA
George Rakow, Rancho Cucamonga, CA
Kyle Rankin, Modesto, CA
Edwin Renderos, Garden Grove, CA
Rogelio Rodriguez, Pajaro, CA
Mary Rogers, Carmel, CA
Scott Rose, Imperial Beach, CA
Amy Rouillard, La Mesa, CA
Pia Ruisi-Besares, Honolulu, HI
Niceto Sanchez Pinedo, Baldwin Park, CA
Paula Sisson, Aliso Viejo, CA
Joshua Smith, Benicia, CA
Francisco Sotomayor, Fontana, CA
Talmage Stahle, Highley, AZ
Rob Steiner, Los Angeles, CA
Neil Sullivan, South Lake Tahoe, CA
Heather Taylor, Phoenix, AZ
Keith Thorne, Sedona, AZ
Isaac Triscell, Sonoma, CA
Jose Valdovinos, Sacramento, CA
Braulio Valencia, Oakdale, CA
Josh Wandrey, Rohnert Park, CA
Colton Williams, Merced, CA
Catherine Wilson, Menlo Park, CA
Jeri Wright, Oakland, CA
Andrew Zubek, Los Angeles, CA
Pedro Zuniga, Fullerton, CA
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REGIONAL CONFERENCESREGIONAL CONFERENCES

Tree Care for Birds and Wildlife Online 8/12/2020
ASTI Workshop - EHAP - Spanish Language Arcadia 8/28/2020
Tree and Water Anaheim CA 9/18/2020
WIA Women’s Chainsaw Workshop Applegate CA Postponed
WIA Women’s Tree Climbing Weekend Yucaipa CA Postponed
Crane Workshop Tahoma CA Postponed
Z Standard with John Ball Hawaii Tour Postponed
ASTI Workshop - Aerial Operations Ontario CA Postponed

CHECK WEBSITE FOR MOST UP TO DATE TOPICS AND VENUES

ONLINE TRAININGS & WEBINARSONLINE TRAININGS & WEBINARS

Utility Vegetation Management in Our Time of the “New Normal” -  
Vince Mikulanis, Davey Resource Group, Inc., San Diego, CA

8/05/2020

Take It All Off? [The Bare-Root Way To Plant Trees] -  
Linda Chalker-Scott, Ph.D., Editor, Western Arborist, Puyallup, WA

9/02/2020

Weeds and Soils: Common Weeds as Indications of (Equally Common) Soil Problems, and Some  
Ideas for Non-chemical Management Techniques - Igor Lacan, Ph.D., UCCE, Half Moon Bay, CA

10/7/2020

Proper Pruning - James Downer, Ph.D., UCCE Ventura, Ventura, CA 11/4/2020

Field Soil Testing for Arborists - Tracey Takeuchi, Agricultural Advisor, Norco, CA 12/2/2020

CREDENTIALING CREDENTIALING 

TRAQ
TRAQ Renewal Santa Rosa CA 09/21/2020
TRAQ Full Course Santa Rosa CA 09/22/2020 - 

09/24/2020
TRAQ Renewal Jurupa CA 09/28/2020
TRAQ Full Course Jurupa CA 09/29/2020 - 

10/01/2020

EXAMS    
All Levels (Written Only) Scottsdale, AZ 07/18/2020
All Levels Rocklin, CA 08/08/2020
All Levels Honolulu, HI 08/08/2020
All Levels Santa Barbara, CA 08/22/2020
All Levels (Written Only) Prescott, AZ 09/19/2020
All Levels Honolulu, HI 10/10/2020
All Levels (Written Only) Reno, NV 10/23/2020
Treeworker (PRACTICAL ONLY) Phoenix, AZ 11/07/2020
All Levels Rocklin, CA 11/14/2020

EXAMS ARE NOT CONFIRMED UNTIL LISTED ON ISA-ARBOR.COM
PLEASE NOTE:  Due to the severity of COVID-19, all events are subject to cancellation or postponement.  

We will continue to monitor all scheduled events 30 days prior to start date to ensure conditions are favorable.

Summer 2020 Events
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Youth Engagement in ArboricultureYouth Engagement in Arboriculture
By Chad Giblin and Jack Faje

INTRODUCTION
The Youth Engagement in Arboriculture (YEA) pro-

gram was developed at the University of Minnesota and 
works to promote youth engagement in urban forestry, 
arboriculture, and urban natural resources. This not only 
exposes young school children to academic paths and 
career options in these fields, but also fosters a culture 
of stewardship for trees and the environment in future 
stakeholders. In addition to promoting a viable career 
field to the youth engaged in the program, YEA offers a 
recreational experience that few are able to otherwise ex-
perience. Tree climbing offers a challenge that allows one 
to feel a sense of accomplishment and increased self-es-
teem after ascent into the canopy of a mighty tree. Each 
year YEA offers a variety of programming including 
school presentations, learning experiences in the Urban 
Forestry Outreach Research & Extension (UFore) Lab and 

Tree Trust YouthBuild Learn About Tree Care from Expert 
Practitioners

Warm Ups in Kellogg Park with 7th Graders from Saint Paul’s Creative Arts Secondary School

12Summer 2020

WESTERN 



Nursery, and climbing camps at local schools and at the 
University of Minnesota. In 2019, over 1400 youth par-
ticipated in YEA programs, with more than 100 hours of 
programming delivered by UMN staff, students, and vol-
unteers. This is a program that could be easily adapted to 
other locations. Below are some example of activities YEA 
has developed that engage youth of all ages. 

 h School Presentations
 � Tree-themed poster contest to celebrate Arbor 

Month (third grade), and a tree planting ceremony 
to recognize the winner of the poster competition, 
with local dignitaries. 

 � Classroom visits (fifth grade), where the YEA and 
City staff host stations that teach about tree phe-
nology, tree inventories, and methods of conduct-
ing tree research. 

 h Climbing Camps
A major part of YEA programming – and the part stu-

dents are most excited for – are the tree climbing camps! 
Young people are able to gain the experience of climbing 
trees in a safe environment and gain confidence when 
they accomplish their climb using modern climbing sys-
tems. YEA tree climbing camps maintain full compliance 
with the American National Standard for Arboricultural 
Operations Safety Requirements (ANSI Z133) and in-

Fun and Challenging Climbs at the University of Minnesota’s 
Summer Youth Program Recreational Tree Climbing Camps

Taking the Big Shot Challenge at the University of Minnesota’s 
Summer Youth Program Recreational Tree Climbing Camps

Tree Decay Detection using a Resistograph at Humboldt Secondary School
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corporate the expertise of on-staff arborist technicians 
during planning and implementation of the events. In 
addition to safety, YEA focuses on treating participants 
on an individual level so that everyone can participate at 
a level they feel comfortable while still being challenged 
to overcome an objective that they help define. At each 
climbing event, staff present on the ground interact with 
youth to teach them about trees or to cheer on those ac-
tively engaged in a climb. Other ground activities include 
a slackline for practicing limb walking skills as well as 
a rigging games challenge where students can practice 
teamwork while moving a load with blocks, pulleys, and 
porta wraps. Challenge Day closes with Prize Time to ac-
knowledge everyone’s accomplishments. Below are some 
of our activities at climbing camps.

 h Indoor climbing sessions especially during cold 
months

 h Public climbing event for Arbor Day at a park; 
consider offering at the same time as an arborist tree 
climbing competition

 h Climbing camps for all ages at public parks, conduct-
ed in partnership with the parks department

Youth Engagement in 
Arboriculture works 
year round to spread 
awareness of trees and 
their benefits as well as 
offering hands on experi-
ences through school vis-
its and climbing camps. 

Enjoying the View Downtown Saint Paul 
with a 7th Grade Climber from Creative 
Arts Secondary School

Climbing Above the Mississippi Down-
town Saint Paul at Creative Arts Sec-
ondary School

Reaching for the Top at Kellogg Park and 
7th Grade Students from Creative Arts 
Secondary School
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 h Partnering with zoos to offer field trips and service 
learning about conservation and natural resources to 
high schoolers

 h Extended climbing camps (five days) for older (10-15) 
school children. Can include:
 � Scavenger hunts
 �  Recording observations and data into field books
 �  Tree climbing (of course!)
 �  Incorporate a “choose your own adventure” set of 

challenges and team building exercises on the last 
day of camp, and end with prizes

 h Offer climbing workshops to low-income youth and 
others who may not otherwise have opportunities to 
learn skills that could lead to careers in arboriculture

 h Participate in College and Career Day events and 
include tree climbing with professional rope access 
systems

Youth Engagement in Arboriculture works year round 
to spread awareness of trees and their benefits as well as 
offering hands on experiences through school visits and 
climbing camps. Students and young adults that partic-
ipate in YEA climbing camps and classroom visits have 
gained new experiences that inform their interactions 
with trees as well as a new perspective on trees and the 
important role they play. 

Partners in these YEA activities can include:
 h Primary, middle, and high schools
 h Volunteers from government and tree care-affiliated 

businesses
 h Active and retired arborists and other trained tree 

care professionals

Financial and equipment support can be requested from:
 h Local and state government
 h National organizations
 h Private grants and donations
 h Tree care businesses 

YEA Program Directors: Chad Giblin and Monica 
Randazzo; trees.umn.edu/yea

Arborist Technicians: Brian Luedtke, Kiley 
Mackereth, Kerrick Sarbacker, and Brian Volz

Student Technicians: Noah Buraglio, Katie 
Connolly, Ben Converse, Jack Faje, Dan Petters, 
Luke Plunkett, Taylor Stockert, and Graham 
Wessberg

Chad Giblin, Research Fellow & Instructor, University 
of Minnesota MN (giblin@umn.edu)

Jack Faje, Undergraduate Research & Outreach  
Assistant, University of Minnesota, MN  
(fajex002@umn.edu)

All photos courtesy of Chad Giblin 

5th Graders at Four Seasons A+ Elementary in Saint Paul 
Ascend into Bur Oaks at Merriam Park
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Credentialing News from Around the Credentialing News from Around the 
Chapter: Hawai’iChapter: Hawai’i
Terri Koike

Regulations and specifications requiring credentialing leads to higher 
caliber of tree workers throughout Hawai’i

How did we start? Steve Nimz, 
the “father of modern arboriculture 
in Hawai`i,” recalls that in the ear-
ly 1980s, a small group of tree care 
professionals in Hawai`i brought the 
ISA credentialing exam to the islands 
to increase the knowledge and qual-
ity of work in the industry. As a re-
sult, ISA Arborist, Tree Worker, and 
Specialty Examinations are typical-
ly held in Honolulu on the second 

Saturday of April and October each 
year. Other exams, including those 
on neighbor islands, are scheduled 
as needed.

Several years later, the Division 
of Urban Forestry (DUF), Depart-
ment of Parks and Recreation, City 
and County of Honolulu, added a 
requirement to its pruning speci-
fications for a Qualified Arborist 
(QA) to oversee the pruning. A QA is 

someone who possesses a valid ISA 
Certified Arborist credential and has 
experience doing the type of work 
called for under the contract. More 
recently, DUF added the QA require-
ment for trenching and root pruning 
work, and also added the require-
ment for the ISA Tree Risk Assess-
ment Qualification (TRAQ) creden-
tial for the QA supervising this type 
of work. 
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The DUF specifications for the 
new master agreement, which is cur-
rently out for bid, now requires that 
the person performing the pruning 
work possesses a valid ISA Certi-
fied Tree Worker (CTW) credential in 
addition to the QA credential. This 
new CTW requirement matches the 
one already put into specifications 
several years ago for State of Ha-
wai’i Department of Transportation 
and some military contracts. Unlike 
most other jurisdictions, Honolulu 
has a large number (99) of CTW cre-
dential holders. These rigorous new 
specifications entail a labor-intensive 
evaluation process and our small 
community of arborists is always 
willing to lend a hand to make the 
exam process a success. We couldn’t 
do it without them.

Why did we do this? With sev-
eral hundred thousand trees under 
its maintenance jurisdiction, DUF 

cannot possibly inspect every tree in 
a timely manner. Enter the QAs who 
are in the field looking at DUF’s trees 
on a regular basis as part of their 
pruning contracts. The QA is re-
quired to report any defects or other 
tree/palm concerns to DUF, who in 
turn inspects the tree/palm and de-
cides on what mitigation is required, 
if any. For those of you familiar with 
TRAQ methods, we like to call this 
Level 1.5. It’s more than a drive-by/
walk-by, but not a full-blown assess-
ment. Certification also improves 
worker knowledge and experience 
because of the CEU requirements, 
which lead to better opportunities 
for arboricultural training as orga-
nizations present classes and work-
shops so credential holders can meet 
these requirements. 

The results? We see fewer tree 
failures, especially during inclement 
weather and severe weather events 

like tropical storms and hurricanes, 
due to the improved health and con-
dition of the tree inventory as a re-
sult of more knowledgeable person-
nel performing tree care.

Due to ongoing COVID-19 stay-
at-home orders, we canceled the ex-
ams that were to be held on April 11, 
2020, but are planning to reschedule 
prior to October. This will give can-
didates at least two opportunities to 
get credentialed this year ahead of 
the new contract requirements.

Why should you become cre-
dentialed? You’ll increase your 
standing in the arboriculture com-
munity by becoming professionally 
credentialed, and the industry ben-
efits from this increased knowledge

Terri Koike, Credentialing Com-
mittee Representative from Ha-
wai’i (tkoike@honolulu.gov)
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Dorothy Abeyta
Jared Abrojena
Kati Abrojena
Zeno Acton
Richard Adkins
Dan Airola
Don Akau
Artemio Albarran
Kevin Altar
Evan Alvarez
Craig Anderson
Doug Anderson
John Anderson
Nickolas Araya
Carlos Arreguin
Brandon Au
Kyle Austin
Joel Ayala Macias
James B. Friday
Andrea Balcerzak
Juan Barba
Osvaldo Barba
Bruce  Barr
Bruce Bartling
Joe Bartolo
Anthony Basile
Matt Basile
Corey Bassett
John Bell
Joe Benassini
Margie Bennett
Robert Bennett
Robert Bennett
Sally Bentz-Dalton
Sarah Benvenuto
Michael Binger
Brian Bishop
Michelle Blair-Medeiros
James Blanks
Ann Bodenback-Young
Lawrence Borgatti
Leon Boroditsky
Eric Borunda
Austin Braaten
Deva Braden
Phillip Brazier
Chad Brey
Felipe Bribiescas
Andrew Britts
Burnette Brown
Eric Brown
Chris Bruner
Christopher Buck
Carlos Campero
Raul Carbajal
Noe Cardenas
Karl Carlson
Rafael Ceja
Sandra Centeno
Zhiqiang Cheng
Jacob Claassen
James Clark
Robert Clearwater
Christina Cloer
Alexander Conheim

Steven Connolly
John Conway
Octavio Cortez
Manny Covian
David Coyne
Robert Craft
John Crandell
Rebecca Criscillis
Sarah Cusack
Michael Daleo
James Dalton
Brad Daseler
Stephen Davis
Oscar Del Real
Mark Delp
Richard DeMoss
Faustino Diaz
Thomas Dodge
Tai Kaona Domen
Kara  Donohue
James Downer
Corey Dunaway
Mike DuPont
Lance Dye
Kevin Eckert
Straun Edwards
Brandon Elrod
Jesús Enríquez-Acero
Gulliver Erickson
Joselito Escalante
Daniel Espejel Palestino
Aimee Esposito
Enrique Estrada
Jorge Estrada
William Evensen
Joseph Eves
Cris Falco
Raquel Falco
Anne Fege
Anne Fenkner
Phil Fernandez
Ben Fisher
Frederick Frey
Christina Fusco
Matteo Garbelotto
Armando Garcia
Jose Garcia
Mark Garlocle
John Gauthier
Lori Gavitt
German Gaytan 
Guzman
Greg Gehlert
Rick Gessner
Ethan Gicker
Kelley Gilleran
Ryan Gilpin
Apolonio Gomez
Preston Goodman
Julia Gowin
Daniel Goyette
Chris Guenther
Jorge Guzman
Bruce Hagen
Wendy Hanson-Mazet

Dan Hardgrove
Nicole Harrison
Dana Hasson
Greg Haynes
Tony Hernandez
Delfino Herrera
Luis Herrera
Jesse Heywood
David Hill
Fermin (Bino) Holguin
Ann E. Hope
Dan Howell
Josh Hoyt
Alan Hudak
Miranda Hutten
Megan Jankowski
Dane Jensen
Leonard Jones
Kit Jory
Courtney Judd
John Kabashima
Shane Kane
Matvey Karnoff
Michael Kelley
Geoff Kempter
Jamilee Kempton
Ian Kesterson
Eric King
Brian Kirkegaard
Ned Klamfoth
Russell Klamfoth
Lucy Klinkhammer
Ken Knight
Denny Knoll
Terri-Ann Koike
James Komen
Cecil Konijnendijk
Kathy Kosta
Hiedi Kratch
Amber Krebbers
Eric Krebs
Cassandra Kuennen
Carol Kwan
Igor Lacan
Steve Lambert
Alison Lancaster
Brett Lance
Jose Lara
G. Clark Leavitt
John Leone
Jose Lopez
James Mac Nair
Jay Macanas
Mary Beth MacKenzie
Rock MacKenzie
Omar Magana
Esiquio Magana-Soto
Nick   Mahan
Sarah Maitland
Rachelo Malious
Gordon Mann
Ernie Marcucci
Steve Marshall
Christy Martin
Gillian  Martin

Arnaldo Martinez
Gordon Matassa
Janis Matsunaga
Jessica Matta
Allegra Mautner
Joe Mayne
Jason Mayorga
Jared Maysey
Ty McDonald
Brian McGovern
Brian McGovern
Steve McKelvey
Gregory Mediati
Rufino Medrano
Carl Mellinger
Mae Lynne Menier
Austin Menke
Selestino Mercado
Nancho Merino
Vince Mikulanis
Vidal Millan
Kate Miller
Scott Minch
Lara Miranda
Andrew Misch
Jessika Mitchel
Lucas Mitchell
Humberto Mojica
Fred Morales
Martin Morales
Yelsin Morales
Justin Morejohn
Charles Morgan
Matt Morgan
Patrick Morgan
Rodney  Morgan
Phil Mosbacher
John Mote Jr.
John Mote Sr.
Gabriel Munoz
Lori Murphy
Maureen Murphy
Alie Narvaez
Jeremiah  Nelson
Michael Neumann
Jennifer Nicoli
Stephen Nimz
Beatriz Nobua-Behrmann
Kerry Norman
Jorge Ochoa
Darcy Oishi
Stan Oka
Mike Olles
Raul Ornelas
Lisa Ortega
Ramon Ortega
Johan Östberg
William Owen
Isaac Ozuna
Christian P. Giardina
Herminio Padilla
Rodolfo Palacios
Mike Palat
Luis Palominos
Justin Pancoast

Craig Patrick
John Pavlik
Kurt Peacock
Dave Pealer
Sherri Pelayo
Brian Perdue
Robert Phillips
John Pineda
Jason Pinegar
Christina Pollock
David  Powell
Blanca Price
Daniel Pskowski
Richard Quinn
Andrew Rable
Arabella Rammon
Drew Ramsay
Sam Ransberry
Joe Rapanut
Madeleine Rauhe
Kelaine Ravdin
Gonzalo Regalado
Damian Reyes
Jason Richard
John Richardson
Joshua Richardson
Justin Rickard
Travis Ries
Ricardo Rios
Mark Roberts
Marcos Rodriguez
Phil Rogacki
Lori Romero
Philip Ruiz
Ruben Ruiz
Eric Ryan
Ted Safford
Jorge Saldana
Moises Salinas
Adrian Sanchez
Jesse Sanchez
Juan  Sanchez
Oscar Sanchez
Mariah Sandborn
Ralph Sandborn
Javier Santana
Joseph Scaminaci
Forest Schaffer
Jimi Scheid
David Schroeder
Ursula Schuch
Solomon Schumaker
Jared Schutz
Rebecca Senior
William Shobert
Jeremy Sholes
Darren Silva
Molly Sinnott
Paul Sinnott
Thomas Smiley
Lisa Smith
Roger Snell
Juan Solomon
Javier Solorio
Peter Sortwell

James Speck, II
Bill Spiewak
Steven Sprickman
Raymond Starr, Jr.
James Steed
Kurt Stegen
Jeff Steinman
Helen Stone
Jeff Strader
Gerhard Streudel
Steven Stubbe
Ali Summers
Dennis Swartzell
Tracey Takeuchi
Erika Teach
Rick Teinert
Judy Thomas
Bryan Thompson
Paul Tibbets
Delfino Tofya
Chad Toth
Mike Trabbie
John Traverso
Andy Trotter
Peter Tu
Sergio Vasquez
Israel  Vasquez-
Santiago
Ricardo Vazquez
David Vega
Jose Vega
Oscar Ventura
Adalberto Vera
Delfino Vian
Francisco Villanueva
Walt Warriner
Jean Webrullot
Mike Wells
Scott Wheeler
Lance Whitacre
Bob White
Ryan White
Robert Whitecotton
Brian Widener
Ananda Wiegand
Merwyn Wild
Doug Wildman
Glen Williams
Jeffrey Williams
Katherine Williams
Elise Willis
Theron Winsby
Tony Wayne Wolcott
Fausto Wolffenbuttel
Bruce Womack
Rhonda Wood
Cjurtis Worth 
Doug Wright
Dennis Yniguez
Andrew Young
Mark Young
Luis Zavala
Amy Zeldenrust
Drew Zwart

Hats off to our Wonderful Volunteers – all 385 of them!

18Summer 2020

WESTERN 



Rick Cober, In Memoriam 
4/8/2020 

ON APRIL 8TH, AFTER AN 8-MONTH BATTLE WITH LUNG CANCER, 
Rick Cober succumbed to that disease. He left behind his beautiful 

wife Kay, 3 adult children, 8 grandchildren, 3 great-grandchildren, 
and many friends. Rick was devoted to his family and to Jesus. He 
touched many people with his kindness and smile, always willing to 
listen and help those in need. As an arborist, he was an advocate for 
the environment, and a true "tree hugger".

Rick graduated from Arizona State University with a B.S. in Environ-
mental Horticulture. He was a Certified Arborist (WE-3474A), with 
40+ years of experience in Arizona & California. Rick was active with 
the ANA (Arizona Nursery Association), ALCA (Arizona Landscape Con-
tractors Association) and ACTC (Arizona Community Tree Council). 
Rick had served as a TREE Fund liaison board member for the WCISA 
from 2016-2018. He spent many hours as a volunteer instructing for 
ALCA, ACTC, and ‘Trees Matter’.  He was the founder of Tree Theory, 
a residential and commercial consulting service that started with two 
guys and their love for trees. It blossomed into a full-service tree care 
and consulting company, offering a variety of services to help their 
customers maintain beautiful, healthy trees and shrubs.

Rick was loved, trusted, admired, and held in high regard by his colleagues.  Here are some of their comments: 

“Rick Cober was always there for fellow arborists questions with his encyclopedic memory he knows the answer or 
where to look. Rick organized a monthly lunch and learn to facilitate exchanges between seasoned arborists and 
those new to the industry. Beyond his formal work to lift the practices in arboriculture Rick nurtured the industry 
in the big little way of always answering the call, sending a text and making you think it was his joy to help you.”  
Rebecca Senior, WCISA Awards Chair, University of Arizona Cooperative Extension, Phoenix, AZ 

“Rick Cober was a unique individual. He was inquisitive, engaging and personable. His background is rich in green-
house and nursery construction and management. Rick had considerable experience in landscape and tree care. 
More importantly, he actively participated in the advancement of numerous local, regional and international 
organizations dedicated to the Green Industry. He is an inspiration and mentor to those entering the profession.”  
- Dennis Swartzell, Past President, WCISA, Las Vegas, Nevada   

“Rick was always thinking outside the box. He had that rare quality of always questioning current prac-
tices and looking for new solutions. I think he was a creative genius, a true innovator, and a good friend.’’   
John Eisenhower, Sav-A-Tree, Phoenix, Arizona

In addition to the sadness and grief the family is experiencing, they have the financial burden of medical and 
other expenses associated with Rick's illness and passing that still need to be paid. Hence the reason for this 
posting. 

All donations will be used for the payment of Rick's outstanding expenses. Thank you in advance for your 
generous donations in support of Rick's family in this time of need.

Support Rick's Family  
https://www.gofundme.com/f/rick-cober-family-support
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REES, LIKE NEARLY ALL PLANTS, REPRODUCE 
sexually through pollination. The transfer of the 
pollen from male flowers or male organs in a 

flower or cone to the ovule(s) or egg cells in female flow-
ers or cones is facilitated by wind and water, or through 
living vectors including insects. Pollen transfer can occur 
on the same plant, or on separate plants. Fertilization 
occurs when the gametes inside the pollen and ovules 
combine to produce a zygote or immature embryo inside 
developing seeds.

Some plants, like ferns and mosses, produce spores 
rather than seeds which germinate to produce an inter-
im organism (the gametophyte or “gamete plant”). The 
gametophyte produces both male and female gametes, 

which combine to produce sporophytes (“spore plant”). 
This alternation of generations in separate individuals is 
an evolutionarily old strategy of reproduction that pre-
dated the appearance of the earliest modern trees. Trees 
still have this alternation of generations, but the gameto-
phyte is tiny and does not live independently. The male 
gametophyte consists of the pollen grain, its germ tube, 
and nuclei: this structure is released by the plant during 
pollen shed. The female gametophyte is the ovule, pro-
tected in ovaries that remain on the tree. 

The advantage of sexual reproduction is that it en-
courages genetic change and increases genetic diversity 
in a population of related individuals. This favors natural 
selection in response to a changing environment. By com-

Botany for Arborists: Trees and SexBotany for Arborists: Trees and Sex
A. Jim Downer, Bruce Hagen, and Linda Chalker-Scott

Figure 1: Tree flowers have some amazing shapes, sizes and colors, shown: Liriodendron tulipifera. Image from Wikimedia 
user High Contrast

TT
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bining the pollen from one tree with the ovule on another, 
there is higher variation among offspring, some of which 
may be more tolerant of local environmental conditions 
and therefore more likely to survive. 

Vegetative Reproduction
Not all reproduction is sexual; many plants are able to 

reproduce by cloning themselves. Asexual reproduction 
does not have the advantage of genetic recombination 
found in sexual reproduction. But it does serve to perpet-
uate a particular individual (and thus its genetic makeup) 
through cloning. Some trees are able to clone themselves 
by producing adventitious buds on underground stems 
and sprouting new above-ground stems some distance 
away from the ‘mother’ tree. Notable trees that clone 
themselves are Ailanthus altissima (tree of heaven), Popu-
lus tremuloides (quaking aspens) and Salix spp. (willows), 
all known for their vigorous if not invasive ability to take 
over a landscape.

Gymnosperms vs. Angiosperms
As trees have evolved over millions of years, they’ve 

developed different reproductive strategies. Cone-bear-
ing trees produce pollen in small cones and egg cells in 
larger seed-bearing cones that can persist for two or more 
years. This group of cone-bearing seed plants are known 
as gymnosperms (“naked seed”). Gymnosperms include 
conifers, cycads, Ginkgo, and the gnetophytes (a smor-
gasbord of odd-looking plants that do not resemble other 
gymnosperms). Gymnosperms usually produce pollen 
and seed-bearing cones on the same tree: they are mon-
oecious (“one house”). A well-known exception are Gink-
go trees. Ginkgoes are dioecious (meaning “two houses”), 
with each tree only producing pollen or eggs. Ginkgo bi-
loba produces pollen on male trees in small cones, while 
the female trees have ovules held at the end of a stalk. 
When fertilized, a seed develops that resembles a fruit 
(though botanically it is not). The fleshy outer seed coat 
contains butyric acid so that when ripe, they produce an 
odor similar to vomit or rancid butter. Gymnosperms 
are wind-pollinated and produce voluminous clouds of 
pollen, which ensures at least some pollen will reach a 
female cone.

Angiosperms (“vessel seed”), on the other hand, are 
flowering plants, with the flower providing a protective 
vessel for the developing seed. Flowers vary in their con-
figuration, arrangement, shape, color, and size. There 
are numerous angiosperms that are wind-pollinated like 
gymnosperms, and some even have cone-like structures 
(but these are flowers, not cones). Like gymnosperms, 
flowering trees can be monoecious or dioecious, and to 
make things even more confusing can produce flowers 
that have both male and female organs (called perfect 
flowers), or only one or the other (imperfect flowers). 
Oak, alder, and birch are examples of monoecious trees 

Figure 2: A "perfect" flower has both stamens and pistils; it 
may also have sepals and petals or not.  Image courtesy of 
Dr. Matt Ritter.

Figure 3: Ginkgo female seeds.  Image from Wikimedia

with imperfect flowers (catkins that produce pollen 
and cone-shaped flowers that produce eggs, all on the 
same tree). 

While some flowering plants are wind-pollinated, 
many others have evolved to take advantage of living or-
ganisms to transport their pollen: insects, birds, and even 
mammals can be pollinators. Pollinators are drawn to 
flowers that provide resources including nectar, oils, and 
pollen (which is high in protein); while they gather these 
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resources, pollen is carried on their bodies to be deposited 
at the next floral stop.

After successful fertilization, seeds develop and are 
protected in a fruit, which like flowers are highly variable 
in appearance. The fruit protects the seeds and often facil-
itates its dispersal. Just as some pollen is wind-dispersed, 
some fruits are also wind-dispersed. For example, the 
winged seeds of maple and the cottony seeds of Populus 
spp. (cottonwood) are carried by wind currents signifi-
cant distances from the parent tree. If conditions where 
they land are favorable, the seed germinates and pro-
duces a new individual. Other fruits, like coconuts, are 
carried by water, drifting to distant locations. Still other 
fruits are edible, attracting animals that consume the fruit 
and swallow the seed intact, depositing it elsewhere. In 
all cases, the advantage is to spread seeds as far from the 
parent tree as possible.

Problems with Tree Sex
For many arborist customers, fruit produced by shade 

trees is nuisance. Controlling unwanted fruit on shade 
trees usually means controlling flowers so that fruit will 
not form. Olives (Olea spp.) are often used as ornamental 
trees, but their fruit stains hardscape, carpets and other 
outdoor landscape features and is generally regarded as 
undesirable consequence of growing olives in landscapes. 
Plant hormones can be applied at a specific time and dos-
age to cause flowers to fall before they set fruit. The same 
has been done with other undesirable fruit from shade 
trees such as South African wild plum (Harpephyllum 
caffrum). Fruit control should always be performed by a 
licensed pesticide applicator because damage from drift 
can affect other plantings nearby. 

If chemical treatment is not an option, pruning can ei-
ther enhance or retard flower and fruit development de-
pending on timing and the style of pruning and the way 
in which a tree produces its flowers. Woody plants that 

produce flowers on new growth like crape myrtle and 
pomegranate will make more profuse displays if they 
are sheared as this stimulates more new growth (but this 
type of pruning requires consistent maintenance). Prun-
ing after flowers and fruit sets can reduce the quantity 
of fruit and improve the quality of the remaining fruit if 
that is a goal. 

Reproduction is a natural consequence of tree de-
velopment. It results in glorious displays of flowers as 
in Handroanthus or Jacaranda. Flowers give way to fruit, 
which we eat or hate depending on the tree. 

James Downer, Ph.D., Environmental Horticulture and 
Plant Pathology Advisor, UCCE (ajdowner@ucanr.edu)

Bruce Hagen, Past Western Arborist Editor and now 
retired arborist (brucehagen7850@comcast.net)

Linda Chalker-Scott, Ph.D., Extension Urban Horticul-
turist and Western Arborist Editor, Tacoma, WA 
(lindachalkerscott@gmail.com)

Figure 5: Oaks have imperfect flowers. Male flowers are borne 
on an inflorescence (catkins) and female flowers are solitary 
in this case. Image by James Downer

Figure 4: Ginkgo male cones. Image from Wikimedia user 
Marcin Kolasiński. 
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1. A zygote is: a.) the result of pollination; b.) the result of a pollen grain 
nucleus fusing with the egg cell nucleus; c.) the result of asexual repro-
duction

2. Pollinators are required for trees to undergo sexual reproduction?  
T or F

3. Trees that form male and female flowers on different trees are:  
a.) monoecious; b.) dioecious; c.) heteroecious

4. The male gametophyte of trees is: a.) found in the flower pistil; b.) is 
well developed and gives rise all the sexual stages of a tree; c.) is tiny, 
consisting solely of the pollen grain.

5. The advantage of sexual reproduction is that it ensures consistent in-
heritance of the same genes over time. T or F

6. Wind pollination is just as an efficient a means of pollination as in-
sect-based pollination? T or F

7. Asexual reproduction or vegetative reproduction involves: a.) transfer 
of genetic material from tree to tree; b.) conservation of genetic mate-
rial; c.) increased mutations.

8. Ailanthus, Populus and Salix all commonly reproduce vegetatively?  
T or F

9. Gymnosperms typically do not rely on animals or insects as pollinators? 
T or F

10. Only gymnosperms have cone or cone-like reproductive structures?  
T or F

11. Most gymnosperms are: a.) monoecious; b.) dioecious; c.) heteroecious

12. Angiosperms protect their seeds with: a.) endosperm; b.) a fleshy ves-
sel sometimes forming a fruit; c.) a hardened strobilus or cone?

13. Perfect flowers have both male and female organs in the same flower? 
T or F

14. Fruits protect seeds but may also facilitate seed dispersal?  
T or F

15. Dispersal of seeds is important because: a.) It moves the progeny as 
far as possible from the parent tree; b.) it localizes a population; c. it 
helps to ensure the seeds will grow.

16. Seeds with wings or cotton threads are evolved for wind dispersal?  
T or F

17. Some sexual reproduction can be unwanted as the fruit it produces are 
a nuisance in landscapes?  
T or F.

18. Fruit control can be achieved by: a.) timing of hormone applications 
to drop the fruit; b.) timing of pruning to prevent flowering; c.) both a 
and b?

19. Pruning can improve the quality of fruit that develops later on? T or F?

20. In perfect angiosperm flowers the pistil is in the innermost whorl of re-
productive parts because it has the most protection by the outer whorls 
of other flower parts? T or F?

Home study  
for CEUs

You may receive one hour of 
continuing education units 

(CEUs) for reading the desig-
nated article and completing 
the test questions. Copy the 
question pages and use it to 
record your answers. Darken 
the correct letter choices and 
circle your choice for true and 
false or correct choice ques-
tions. Each question has only 
one correct answer. Passing 
score for this test is 16 correct 
answers (80%).

Next, complete the registra-
tion information on this form 
and send it to: 

WCISA Admin. Office
31910 Country Club Drive
Porterville, CA 93257
559-784-8711 fax

Note: If 80 percent or greater 
of the questions have been 
answered correctly, the ISA 
will be notified of the CEU as-
signment and it will be posted 
by the Chapter and ISA. If a 
passing score is not achieved, 
the test will be returned for 
corrections. No CEU confirma-
tions will be sent to you.

Registration Information

Name: ___________________

Cert. # ___________________

Address: _________________

City: _____________________

State: ______Zip: __________

CEU - Botany for Arborists: Trees and Sex
Summer: June 30, 2020. Expiration date for submitting answer sheet is 
July 1, 2021.

The CEUs from this article can only be applied to the 3-year current 
certification period.
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N THE SPRING OF 2016 I 
registered for the first Women’s 
Climbing Workshop, organized 
by the Women in Arboriculture 
(WIA) Committee. I’d always 

loved climbing trees, but had never 
done so with safety devices and cer-
tainly not as a part of my daily work. 
I signed up to meet other women in 
my field and maybe find a safer way 
to be in a tree. I assumed I would be 
out of my element, surrounded by 
experienced climbers, so I was ner-
vous. But I was also excited; I knew I 
would at least have a good time.

But it was so much more than 
that. During that first workshop I 
had no way of knowing that over 
the next three years I would use each 
consecutive event to transform my 

vision for myself and our industry 
and take my career to new heights. 
At last year’s fourth annual work-
shop, I arrived as the founder and 
owner of my own tree care busi-
ness. As evidenced by my own story, 
these WIA workshops do so much 
to improve our industry culture and 
spread expert knowledge.

I am not the only one who has 
gained critical experience at these 
workshops. They have had a tre-
mendous impact for women from a 
diversity of backgrounds, experienc-
es, and career goals. Women who are 
primarily groundworkers see tree 
work from a completely different 
vantage point. Consulting arborists 
improve their climbing skills to ex-
pand the services they can offer to 

A Woman’s Place is in the TreesA Woman’s Place is in the Trees
Allegra Mautner

II
Participants stretch before spending time in the trees at the 4th Annual Women in Arboriculture Committee Tree Climbing 
Workshop. Applegate, CA.

Former WCISA President Rhonda Wood 
explains wood mechanics and how 
to identify branch defects before we 
choose tie-in points.
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their clients. Managers and business 
owners gain a healthy respect for the 
work they send their crews to do. 
Even women from outside the in-
dustry benefit. For example, an ER 
doctor with an insatiable sense of ad-
venture left with safer guidelines for 
scaling trees than when she arrived. 
Despite the mix of styles and back-
grounds, we share one commonality; 
we emerge stronger, more skillful, 
and definitely a bit sore.

The setting at these workshops 
is conducive to learning and growth 
in a way that other spaces are lack-
ing within the industry. One of the 
advantages of creating this space 
specifically for women is that we 
can draw on our shared experienc-
es to improve the effectiveness of 
the workshop. Whether we like it or 
not, we have all been socialized as 
“women” for most of our lives and, 
consciously or subconsciously, ad-
opted what are considered feminine 
attitudes and values to an extent. 
We are expected to be understand-
ing, caring, and helpful — traits that 
turn out to be extremely valuable for 
training climbing arborists. The WIA 

workshops lean on these virtues in 
their instruction, making it a point to 
be intentional, cooperative, and pro-
fessional.

Unfortunately, many arborists 
were not trained in positive, con-
structive environments like this. 
Our industry has a dominant “mas-
culine” streak that has downsides: 
disregard for safety and expertise, 
competitiveness, and aversion to 
criticism. For the purposes of this 
article I will refer to these behav-
iors as hegemonic masculinity1 (see 
sidebar). Although it’s not only men 
who embody these values, and not 
all do, defining a space as for women 
establishes an alternative experience 
that is cooperative, respectful, and 
supportive. Regardless of the valid-
ity of sexist stereotypes, the work-
shop makes a space for us to use our 
identity as women in a positive way.

I’ll illustrate the contrast with 
an example. At a different indus-
try-wide climbing workshop I at-
tended, I saw a number of men 
talking amongst themselves or in-
terrupting their instructors to share 
their own favorite techniques. The 
interjections were at best unclear and 
at worst unsafe. By comparison, at-
tendees at the WIA Workshop were 

attentive, respectful of their instruc-
tors, and eager to learn. This was 
natural for the attendees because as 
women we are often interrupted, or 
ignored when we offer our expertise. 
We were able to offer the respect we 
are so rarely afforded because we 
know what it’s like to be on the oth-
er end. When given a space free from 
those sorts of interjections we are able 
to learn and grow more efficiently.

Don’t get me wrong—I think 
most women who have attended 
the WIA workshops are comfortable 
alongside and enjoy working with 
men. We wouldn’t have gotten this 
far in our industry if that weren’t the 
case. But these workshops let us in-
habit a parallel universe where we 
can practice new ways of looking at 
the work we do. We get to practice 
existing without the constant pres-

Hegemonic masculinity refers to 
a set of behaviors stereotypically 
associated with men. It is a term 
that is used to distinguish from 
more positive masculine behaviors 
in our society and refers to those 
which are used to acquire and 
retain power. Example behaviors 
include “the denial of weakness 
or vulnerability, the appearance of 
being strong and robust, dismissal 
of any need for help, a ceaseless 
interest in sex, the display of 
aggressive behavior and physical 
dominance.1” Many may see this 
mindset as necessary to do the 
hard and dangerous work we face 
daily, but these behaviors can also 
contribute to the relatively high in-
jury and fatality rates in our line of 
work and early death rates of men 
in general. These attitudes can 
make arborists, male and female 
alike, unwilling to ask questions 
or learn from their mistakes for 
fear of seeming less self-reliant 
and thus less worthy of respect and 
power in our current system.

Women listen attentively while Rhonda Wood goes over our safety tailboard for 
the day.
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sure exerted by an industry dominat-
ed by hegemonic masculine norms. 
I’ve thought about this a lot since I 
started going to these workshops 
and I honestly think a space like this 
would be just as useful to men in ar-
boriculture.

The workshops also combat the 
workplace issues that impede learn-
ing back on the jobsite by allowing us 
to develop strategies for coping with 
being an out-group within the indus-
try. Hegemonic masculinity can be 
unsafe, but it can also be exclusive. 
For example, one of the attendees at 
the WIA workshop confided she was 
having chronic sexual harassment 
issues with her crew. She was tired 

of working only with men who did 
not respect her professionally and 
had considered leaving the industry. 
The group offered support and con-
structive advice based on their own 
experiences and outlined the steps 
they took to alleviate similar situa-
tions. These sorts of spaces provide 
a place for women to communicate 
frankly without fear of being judged. 
We are able to build strength that we 
can bring back to our workplaces.

It’s easier to develop skills when 
we don't have to perform as wom-
en on top of trying to establish our-
selves as tree climbers and profes-
sionals in our field. It’s easier to learn 
at the WIA workshops as compared 

to other industry forums because we 
are given a break from presenting as 
women from the moment we arrive. 
Since everyone at the event identi-
fies as a woman, it is the norm, it is 
baseline, it is unremarkable, and that 
means that it doesn’t sit at the back 
of our mind while we are trying to 
focus on achieving our goals.

Here’s another example. After 
that first WIA Workshop, I went to a 
WCISA general climbing workshop 
in Santa Rosa. For the first half of the 
day I was the only woman there. The 
fact wasn’t lost on me, or the other 
participants. One of the first people 
to approach me introduced himself 
by asking, “how does it feel being 
the only woman here?” I wasn’t up-
set by the question since I knew he 
was only trying to be supportive, 
but interactions like that, regardless 
of intention, often trigger stereotype 
threat.2,3 So now, on top of trying to 
recall all of the knots I had learned, 
I also had this nagging thought that 
I might mess something up and that 

One of the first people to approach 
me introduced himself by asking, 
“how does it feel being the only 
woman here?” 

Participants practice limb-walking and 
work their way to the top of this valley 
oak.

This climber practices the body thrust 
technique to more effectively make her 
way up the tree.

Esmeralda practices her climbing skills, 
she is a ground crew looking to spend 
more time aloft.
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would reflect poorly on my entire 
gender.

I probably wouldn’t have gotten 
as much out of the Santa Rosa work-
shop had I not recently had such 
a positive experience at the WIA 
Workshop. Rather than worrying 
about how my performance would 
reflect on other women, I focused on 
my experience and the skills I had 
developed. I drew on the fact that 
just a few months earlier I had gotten 
kudos for my fearlessness, my fast 
learning, and natural comfort aloft, 
and that made me less susceptible to 
stereotype threat.4 At the Santa Rosa 
workshop I felt secure that I could 
represent my gender in a positive 
way and I gained new knowledge 
and confidence there. I know that I’m 
not alone in feeling this way. Feed-
back following the WIA Workshops 
indicates that many of the attendees 
feel more comfortable buying climb-
ing gear and practicing with their 
male co-workers in a way they had 
not felt comfortable doing so before. 

The success of this workshop can 
solve another industry issue: lack of 
qualified workers. Proper support 
for all arborists improves the skills 
of workers already within the indus-
try which improves retention and 
attracts new workers. Arboriculture 
has historically stifled the interest 
and success of various minorities. 
Unfortunately, it’s not just women 
who feel like “others” in arboricul-
ture. Our industry, intentionally or 
not, also excludes other minorities 
including gender non-conforming 
folk as well as men of color and other 
ethnic minorities.

I’ve seen this firsthand on many 
occasions. In 2018 I sent three of the 
crew members I managed, all Black 
men, to participate in a climbing 
demo. The demo was meant to re-
cruit new climbers, but one of the 
members of my crew was imme-
diately turned off after one of the 
organizers of the event made some 
unintentionally racist comments. 
Hispanic workers face racism too. 

Although there are many Hispanic 
arborists (like myself), I regularly 
hear disparaging comments about 
“Mexican” crews and have yet to 
see the same level of diversity in 
higher levels of management as I 
do in ground crews. This “other-
ing” leads to poor morale and can 
contribute to lack of advancement 
among minorities.

Events like the WIA workshops 
strengthen our workplaces by nor-
malizing minorities as both experts 
and mentees worthy of investment. 
I was amazed by the tenacity of the 
beginners at our workshop last year. 
All they needed was the proper envi-
ronment in order to take advantage 
of the skills offered. As an assistant, 
I knew these women wanted to be 
tree climbers, and for them, that 
made all the difference. There was 
no question in my mind that they be-
longed in the tree and could excel at 
their craft. The enthusiasm and sup-
port I offered them at the last WIA 
workshop was a way for me to pay 

Allegra Mautner teaching a participant 
how to tie a running clove hitch.

Participants follow along as instructor 
Christina Cloer isolates her line in an 
oak.

A typical scene at the annual WIA Wom-
en’s Tree Climbing Workshop.
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forward the support and guidance I 
received as a participant in the pro-
gram over the last three years. It 
didn’t hurt that I was supported by 
a team of skilled and accomplished 
leaders in our field. 

The tree care industry is expand-
ing rapidly to deal with urbanization 
and climate change, yet it has diffi-
culty attracting qualified applicants. 
Even in the age of COVID-19 and 
high unemployment, you can find 
new job postings for climbers and 
technicians that sit unfilled. It’s in 
everyone’s interest for the industry 
to become more supportive of wom-
en and other minorities in the same 
way that we have uplifted so many 
of the current leaders of our indus-
try. These workshops and others like 
them are essential in our movement 
towards equity for non-dominant 
members of the industry.

I came into the first WIA work-
shop with nearly seven years of ex-

perience in forestry, but despite my 
love for climbing, I didn’t feel like 
I would ever consider becoming a 
climbing arborist. I never saw my-
self as being able to make a living 
pruning trees, and honestly, I didn’t 
even have a vision for what I want-
ed to do with my career. After con-
necting with dozens of women who 
make their living caring for trees and 
landscapes, I made the jump to start 
my own business last year. If it were 
not for the WCISA Women in Arbori-
culture Climbing Workshop I would 
not have had the confidence to do so. 
The instructors at these workshops 
are all accomplished climbers, who 
are confident in their abilities, and 
who are willing to help other women 
learn to climb and achieve their own 
goals. Research shows that a single 
role model that challenges classic 
stereotypes will buffer against the 
negative effects of stereotype threat.5 
This workshop ensures that I and 

The fantastic group of women who participated at the 2019 4th Annual Workshop!

A group of climbers hanging out in a 
native oak.
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Annual Report:  
Regional Conferences Committee

THE REGIONAL CONFERENCE COMMITTEE MEETS EACH QUARTER the 
month before every board of directors meeting. Current members 

are: James Downer (Chairman, California/Arizona); James Scheid 
(Vice President - California), Molly Sinnott (President, Nevada); Igor 
Lacan (Cooperative Extension - California); Ty MacDonald (Hawaii), 
and Juan Barba (Past President from Arizona). Lisa Ortega (Nevada) 
left the committee in 2019. Preston Goodman from City of Henderson, 
joined the committee in Lisa’s place.  The committee is supported 
by Ryan Pendleton from the Chapter Admin team. 

2019 was a banner year for regional conferences as we had more 
than $90k in net revenue from our conferences. This is important as 
the income is useful in funding other member benefits that typically 
require funding such as the magazine. Conference attendance was typ-
ical from recent years with about 1800+ members attending regional 
conferences. A theme throughout recent committee discussions was 
the subject of remote instruction. Director Scheid has championed 
this discussion and we have tried to conceive an all-day event that 
we could live stream. Equipment limitations have prevented this 
from occurring. 

With the closure of businesses due to the COVID-19 pandemic we had 
to cancel/postpone many of our regional events after March of 2020. 
Closures are still in place as of mid-May and could extend through 
the rest of the year. We have not figured out how to hold in person 
meetings while practicing social distancing. So, the outlook for con-
tinuation of regional conferences as in person meetings is uncertain. 

Fortunately, WCISA has fast 
tracked webinar offerings, start-
ing with Matt Ritter’s Botany of 
Trees series, and future “First 
Wednesdays” webinars provided 
monthly. CEUs are available for 
each presentation at a cost less 
than or equal to that obtained at 
in-person meetings. We are devel-
oping plans for ½ day or full day 
meetings with multiple presenters in a webinar format. As we have 
all seen in our profession, COVID-19 has changed the world and it may 
be some time before we assemble in a typical regional conference 
again. In the meantime, we will endeavor to provide opportunities 
for continued education remotely.

James Downer, Regional Conference Committee Chair  
(ajdowner@ucanr.edu)

every woman in the industry have a 
community of amazing mentors and 
peers who dispel those archaic ste-
reotypes. Creating more spaces like 
these which celebrate the diversity 
in our industry attracts new workers 
and retains the valuable arborists we 
already have.

Allegra Mautner, Prune Buggy, 
Owner, San Francisco, CA 
(prunebuggy@gmail.com)

Sara Toney Photography:  
www.saratoneyphoto.com
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Meeting by the numbers

2656 Meeting attendees

688 Course Codes Assigned

34734 Credential Holders 
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Member Profile: John Crandell 

JOHN CRANDELL, THE WESTERN CHAPTER’S FEATURED MEMBER FOR 
Summer, has an arboriculture origin story that may sound familiar to 

many. A summer job as a maintenance worker for the Nevada Parks Depart-
ment was transformed when the resident Urban Forester asked if he would 
be interested in learning to climb trees. In what would be a career-defining 
moment, 18-year old John took him up on the offer. Though his new duties 
were mostly groundwork, John knew the sooner he learned to climb and 
prune trees, the less groundwork he would have to do. 

Hooked on tree work, John amassed his professional certifications, even-
tually taking a job with the City of Reno. He worked there for 32 years, 
finally retiring as the City Tree Inspector. Currently, he runs his own main-
tenance business specializing in tree pruning and removals in Reno, NV. 
John takes great pleasure in going back and seeing trees that he planted 
and/or pruned still thriving years later.  

Working outdoors has been one of the most enjoyable aspects of arbori-
culture, as well as meeting and working with so many great professionals 
in such a specialized field. He continues to educate himself on the most 
up-to-date arboriculture practices, and still maintains his ISA certifications. 

As an active member of the Western Chapter ISA, John has attended many WCISA and ISA seminars and con-
ferences over the years, where he met other tree care professionals from around the country. Many of these 
arborists were people John admired, and they encouraged him to take a more active role within the WCISA. 
In fact, John believes the Western Chapter ISA was a defining factor in making him the professional that he 
is today. In 1986, John earned recognition as the first Certified Tree Worker in the State of Nevada.  He also 
holds Arborist, Utility Specialist, and Municipal Arborist Certifications.  

While John is obviously passionate about our Western Chapter, he is no less passionate about the trees he 
works with. When asked about his favorite tree, he replied without hesitation “The giant sequoia!  I like their 
size, grace, and beauty.  Also, they are easy to climb, like a ladder. Great views from the top!” 

Member profiles is a project developed by the WCISA’s Marketing Committee to profile selected arbor-
ists throughout the chapter so members will gain a greater awareness of the diversity of specialties, 
required experience, typical duties, and career paths for arborists within the profession. The commit-
tee asks candidates to answer 6 questions. The information from the questionnaire was compiled by 
Kathleen Falamino from Epicenter Management.

EDITORIAL CORRECTION
In our spring issue we inadvertently listed our member profile as Mike Krause. It should have been Mike Kraus. 
We apologize for the error.

Working outdoors has been one of the most enjoy-
able aspects of arboriculture, as well as meeting 
and working with so many great professionals in 
such a specialized field
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Annual Report: 
Utility Committee

May 2020

THE WCISA UTILITY COMMITTEE IS THANKFUL 
for the industry we are in and the communi-

ties we serve. While many of our friends, family, 
and neighbors are out of work, we are able to 
continue providing essential services with limited 
interruptions.

COVID-19 has changed our focus. While we were 
planning for a regional utility-focused confer-
ence in the fall, - instead we are participating 
in the great line-up of webinars WCISA is putting 
together.

Planned personal outreach to high school and 
college students is now focused on making minor 
edits to our classroom “Careers in Arboriculture” 
presentation, adding narration, and making it 
accessible online. We will partner with WCISA, 
other industry organizations, and workforce 
development organizations to publicize its avail-
ability and educate new entrants into the utility 
arboriculture workforce.

We will continue to develop marketing material 
aimed at utility company executives, emphasiz-
ing the importance of vegetation management 
as part of their annual budgets. With many of 
our Utility Partners specifically designating UVM 
activities as essential services, this has already 
raised awareness of the positive impacts our 
industry provides.

I’d like to thank the committee for their efforts 
over the past few months, particularly our “regu-
lars,” Lance Dye (Salt River Project), Mark Young 
(Nevada Energy), Ann Bodenbach-Young (Davey 
Resource Group), Eric Brown (SMUD), and Kevin 
Eckert (ArborGlobal). And of course our wonder-
ful staff liaison, Ryan Pendleton. 

Finally - We want you! Please consider getting 
involved in the committee. Please reach out to 
me at vince.mikulanis@davey.com. 

Respectfully Submitted

Vince Mikulanis, Utility Committee Chair 
(Vince.mikulanis@davey.com)

Annual Report:  
Municipal Committee

Chair:
Preston Goodman – City of Henderson, NV
Current Committee Members:
Thomas Dodge – City of Berkeley, CA
Chris Guenther – City of Temecula, CA
Leon Boroditsky – City of Los Angeles, CA
Richard Adkins – City of Tempe, AZ
Stanley Oka – City of Honolulu, HI
Brad Daseler – City of Las Vegas, NV
Brian Widener – City of San Diego, CA
James Steed – City of South Lake Tahoe, CA

Board Liaison:
Jimi Scheid – San Francisco Bay, CA

Mission – To connect and share knowledge with 
municipal arborists to increase tree planting and 
establishment in the cities of the WCISA.

The Municipal Committee has grown over the past 
year to nine committee members. In our most 
recent meeting, we reviewed and approved the 
committee’s Purpose Objective Statement. The 
committee is collecting brief biographies from all 
committee members to be assembled into one 
document to share with the chapter. Some other 
topics under discussion include

 � the South American palm weevil, 
 � maximizing large tree location, and 
 � strategies to qualify and hire experienced 

tree maintenance staff.

COVID-19 has presented a new set of challenges 
to our industry including the effects of social 
distancing and telecommuting on tree work in 
cities. Our committee is working to come up with 
viable solutions to these challenges.

The future of the Municipal Committee is strong 
and I am looking forward to guiding the commit-
tee to the best of my abilities. The committee is 
always looking for new ideas and perspectives. If 
you find yourself considering the idea of being a 
committee member, please reach out to me so 
we can get you on board for the journey. 

Preston Goodman, Municipal Arborist  
Committee Chair  
(preston.goodman@cityofhenderson.coman)
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Annual Report: Marketing Committee 

T HE MARKETING COMMITTEE 
helps promote the profession 

o f  a rbo r i cu l t u re  t h rough 
communication, technology, and 
outreach to Western Chapter ISA 
members and the public and other 
green industry groups. Our team 
consists of Carol Kwan (HI), Elise 
Willis (CA), John Conway (CA), Fred 
Roth (CA), Lisa Smith (CA), Aimee 
Esposito (AZ), Amy Zeldenrust 
(NV), and John Crandell (NV). We 
are joined by Rose Epperson and 
Ryan Pendleton (Epicenter) during 
our quarterly phone meetings. At 
our meetings we always discuss 
upcoming events, social media 
strategy, and select members to 
be interviewed for the magazine’s 
Member Profile. 

If a workshop, seminar, confer-
ence, or other event is happening 
in a team member’s region, you 
might see us with our bright green 
table and eye-catching “Don’t 
Top Trees” banner. We try to 
have a table at events so we can 
connect with current members 
of the chapter in person, share 
free arboricultural advice and 
materials, and invite people to 
become members of WCISA.

At our meetings we give feedback to the staff on content that members would enjoy, like sharing Alex Shigo’s 
“Pithy Points” and Dr. Downer’s “Awesome Tree Facts” on social media, and revamping regional conference 
promotional videos. We often brainstorm strategies to make content that will appeal to the groups that are 
most often using Facebook, Instagram, LinkedIn, or Twitter. Selecting the “Featured Member” for the West-
ern Arborist magazine continues to provide a lot of value by sharing stories of people across the chapter and 
across different industries and backgrounds. 

We hope to foster connections with people inside and outside the WCISA. We hope you consider following 
WCISA on whatever social media tool you like to use, and make sure you are getting notifications and using 
the #wcisa in your posts. And finally, our committee is always happy to welcome new members, so if you’re 
interested in joining, please reach out.

Elise Willis, Marketing Committee Chair (elise@canopy.org)

Figure 1 - Marketing Committee Chair, Elise Willis, representing WCISA at the 
NorCal Landscape Show
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Annual Report: 
Regional Plant Appraisal Committee (RPAC) 

In June 2018, the Western Chapter Board of Directors endorsed a workplan for the WCISA’s RPAC. The work 
plan has three goals:

1. Provide information that reflects the content of the 10th edition and is reliable, accurate and easy to 
update.

2. Work with managers of SelecTree to provide tree information to plant appraisers in the Western Chapter. 
SelecTree currently encompasses only California but has agreed to expand its species coverage chap-
ter-wide.

3. Work with the iTree team to develop the protocols to provide regional information for their use. The iTree 
suite of software tools currently uses regional information to calculate compensatory value as well as in 
benefits calculations.

Species Ratings and Group Assignment publication

1. A draft update has been announced and sent to approximately 90 members. Included in this were sub-re-
gion descriptions, Sunset climate zones, species list, and nursery analysis of California growers.

2. I asked interested parties to meet with their peers in each of the sub-regions. This has occurred with 
variable success.
 � In southern California, Michael Green has held two conference calls. The group has made progress 

in identifying a nursery size and has discussed revising to the species ratings.
 � In northern California, little activity has taken place. Rick Gessner in my primary contact.
 � In Hawaii, there has been lots of interest but little group activity. Desire Page and I have not been 

able to connect.
 � Individual members have esponded from Nevada and Arizona. I don’t expect any sort of group to 

form in those states. 

3. My efforts to consult with growers and contractors have not been successful.

SelecTree

Cal Poly SLO manages SelecTree. They have added Hawaii species to the database. At this point, SelecTree 
contains most of the species found in the Western Chapter geographic region. The result is that all Chapter 
members have access to up-to-date information about tree species in our region. I’d like to thank Matt Ritter 
and Jeff Reimer of Cal Poly SLO for their support with SelecTree, and the two wholesale nurseries who made 
their inventories available to me for analysis.

I have stepped down as Chair of the RPAC committee. I’d like WCISA to recognize RPAC committee members 
and participants: Michael Green and his group in Southern California, Brian Dean in Nevada, Desire Page and 
the members in Hawaii, and Juan Barba in Arizona. Thanks very much to all!

Thanks very much for your support.

Jim Clark (jclark@Bartlett.com)
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Annual Report: Finance Committee

T HE FINANCE COMMITTEE FOCUSES ON THE CHAPTER’S LONG-TERM 
investment portfolio and reports to the Board of Directors on the 

Chapter’s current investment portfolio.  The Chapter’s investment 
policy is to 
 � preserve capital, 
 � avoid risky investments, and 
 � adhere to discipline in the management style.  

The eligible investments are CD’s, money market instruments, US Trea-
sury Certificates, AA or better government agency bonds, and invest-
ment grade corporate bonds.  At least 15% of the investments must be 
allocated to US Treasury securities and AA or better government agency 
bonds.  The Chapter typically does not invest in debt securities if the 
maturity is over 10 years. No more than 10% of the total long term 
accounts are invested in any single security and no more than 50% is 
invested in a single mutual fund.
At last year’s Annual meeting the stock market had been doing well 
with the Chapter’s portfolio as of April 1, 2019 at $261,437 and a 62% 
to 38% stock to bond allocation.  The two major concerns at this time 
last year were rising interest rates and the uncertainty of a trade war 
been the US and China.  Gerber Kawasaki continued to recommend 
asset allocation and diversification with an appropriate stock to bond 
allocation.  
The Chapter’s 2nd Quarter Statement showed the value of the port-
folio at $268,494 with an increase in market value of $7,494, through 
dividends, interest and capital gains.
In July 2019 it was recommended to hold fast with an allocation of 62% 
to 38% stock to bond allocation.  The economic indicators and corporate 
earnings during the summer of 2019 were relatively strong, however 
market volatility was still expected due to trade war tension and the 
2020 presidential election.  Interest rates were low and the Federal 
Reserve cut interest rates which resulted in the market moving higher.
By the fall Board meeting of 2019 the Chapter’s portfolio had a value of 
$272,397 and the Chapter’s asset allocation was shifted to 60% equities 
and 40% fixed income and cash.  Overall, 2019 ended up being a fairly 
successful year despite the expected market volatility.  The fundamen-
tals of the economy still looked strong with low unemployment, low 
interest rates, low inflation and a growing at around 2%.  The Chapter’s 
end of year statement showed the value of the portfolio at $287,066 
and the portfolio had 63% in Equities and 37% in Fixed Income and cash.  
By March 2020 everything gained through 2019 in the Chapter’s port-
folio had been lost due to the COVID-19 pandemic.  The pandemic has 
caused extreme market volatility and record unemployment.  The first 
quarter of 2020 showed the Dow index with its steepest decline ever 
and by the end of March 2020 the S&P 500 Index was down 23% from 
the month prior.  
The Chapter’s current portfolio allocation was shifted to 55% in equities 
and 45% in fixed income.  The current balanced allocation has held up 
well during the difficult times showing a 10.34% decline for the Chap-
ter compared to the broader market decline of 15.5%. The chapter’s 
portfolio balance as of 4/9/2020 was at $257,380. 

Walt Warriner, Finance Committee Chair (wwca621@aol.com)

Annual Report: 
Nominations 
Committee

TH E  N O M I N AT I O N S 
committee seeks out 

nominations from the mem-
bership for any and all open 
Board positions. Nomina-
tions must be in writing and 
submitted through the Chap-
ter’s website no later than 
November 30th of each year.  
Nominations are reviewed 
by the Nominations Com-
mittee and a recommended 
slate of candidates is sub-
mitted to the Board by the 
January Board Meeting.  The 
recommended candidates 
are reviewed and approved 
by the Board for inclusion in 
a ballot that is sent to the 
full membership.  

Ballots are sent electroni-
cally to each active member 
via email or other electronic 
media.  For members with-
out email, First- Class Mail 
is used.  Voting closes on 
March 1st of the same year 
and the Balloting Commit-
tee reviews the count and 
reports the results in writing 
to the Board by March 15th 
of the same year.  Write-in 
nominations are accepted on 
election ballots, and valida-
tion, counting and recording 
is completed certification by 
the Executive Director.

The membership voted Dan-
iel Goyette into the office 
of Vice President and Jodi 
Carlson to the Board of Di-
rectors.

Walt Warriner, 
Nominations & Elections 
(wwca621@aol.com)
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Annual Report: Women in Arboriculture

WIA HAS MADE GREAT PROGRESS IN PROVIDING NEW SERVICES TO WOMEN IN OUR INDUSTRY. HERE ARE OUR 
highlights from last year.

Workshops: We had another sold-out workshop in August 2019 in Applegate, CA. For 2020, we are working with 
North American Training Solutions (NATS) on organizing our first WIA chainsaw workshop. We invited Emily 
Roberts from NATS to teach our first workshop and selected our 2020 assistants through an RFQ and interview 
process. Our assistants for the first workshop and main instructors for chainsaw workshops thereafter will be 
Jamilee Kempton (WA) and Amy Freund (MT). We are very excited about working with them.

Our first chainsaw workshop was scheduled for mid-June, but COVID-19 forced us to postpone it to September 
4-6, or later in 2021 if necessary. Our 2020 Women’s tree climbing workshop is scheduled for early October 
near Yucaipa. Both workshops will be held at a United Camps, Conferences & Retreats (UCCR) camp with 
whom we have worked well in the past.

Outreach & Education: We continue to improve our outreach and education materials. We are working on 
a PowerPoint presentation that highlights different aspects of the industry and the fact that there are no 
gender-specific roles. This presentation would be shown at schools and career days. We also developed a WIA 
flyer that will be included in outreach materials for both WIA and the WCISA.

We are working on a social science project, led by committee member Jessika Mitchell, that identifies re-
cruitment and retention issues and if/how they are affected by unconscious bias. We will share a survey with 
WCISA members this summer and ask that you will all share your experiences, regardless of gender or gender 
identity. Jessika will present the results at the ISA annual conference and we will highlight this topic at the 
2020 WIA Breakfast at the WCISA Annual Meeting.

Funding: We are excited and thankful for the two Britton Fund Grants we received for our climbing workshop 
and our chainsaw workshop. For additional funding, we continue to solicit sponsorships for our workshops 
from the industry sponsorship so that our group’s activities are self-supporting. 

Mission and vision: We finalized our statements to be:

Vision: The Women in Arboriculture committee (WIA) seeks to empower women and foster gender equality 
throughout all levels of the arboriculture industry. 

Mission: WIA works toward making our vision a reality in three ways: 

1. WIA brings the arboriculture industry together to identify the challenges women face and discuss 
solutions that increase recruitment, hiring, and advancement of women in the industry. 

2. WIA hosts, coordinates, and obtains funding for women-centric arboricultural events that focus on 
teaching skills that can be used to enhance careers while facilitating professional networking. 

3. WIA increases the representation of women in the industry by producing informational materials that 
feature them in a variety of arboricultural roles.

If you have any questions or are interested in helping the Women in Arboriculture Committee, please reach 
out to me: julia.gowin@fire.ca.gov.

WIA Committee: 
Julia Gowin: Chair  
Alison Lancaster: Vice-Chair 
Tracey Takeuchi: Board Liaison 

Jessika Mitchell 
Sally Bentz-Dalton 
Erika Teach 
Rhonda Wood

Michelle Blair-Medeiros 
Madeleine Rauhe 
Ananda Wiegand 
Blanca Price
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Annual Report:  
Student Committee 

W E HAD A VERY STRONG YEAR WITH 11 
dedicated committee members, meeting 

via telephone conference several times this year. 
Here are some of our committee’s highlights this 
past year:
 � Committee members attended the Cal Poly 

Pomona’s Student Summit in December 
2019.  At the summit, members were able 
to make some contact with students.  

 � Once again, the committee will offer the 
Annual Conference Scholarship opportunity 
to students.  Each committee member has 
shared information about the scholarship 
to their colleagues, college students, and 
businesses with ties to arboriculture. 

 � The committee also started a campaign 
seeking donations for scholarships and 
travel expenses related to the conference.  
Thanks to Tracey Takeuchi, we have re-
ceived our first donation of $300 from Luis 
Casas of Legacy Tree Care.

Looking into the future:
The committee has discussed ways it can reach 
out to students starting their careers in arbori-
culture. Many students may not know about the 
Western Chapter and the local opportunities 
available to them.  Yet it has been shown within 
WCISA that students who received scholarships 
have continued being members of WCISA and will 
later become mentors to new professionals.  For 
example, Oscar Del Real, a WCISA scholarship 
recipient, is now volunteering as a member of 
the student committee. 

Committee Members:
Oscar Del Real
Tai Kaona Domen
Lori Gavitt
Ethan Gicker
Ann Hope
Gordon Mann
Austin Menke
Joseph Scaminaci
Bob White
Tony Wolcott

Chairperson: Kit Jory

Board Liaison: Tracey Takeuchi

Staff Liaison: Rita Franco

Annual Report: 
Membership Committee

T HE MEMBERSHIP COMMITTEE OFFICIALLY 
reconvened this fiscal year after a few 

years of dormancy with the addition of several 
new members and a strong commitment to 
developing the Committee and its effectiveness. 
We identified several immediate goals: 1) explore 
a wide range of methods to increase membership 
in the Western Chapter, 2) identify incentives to 
retain membership, and 3) find ways to celebrate 
member retention. 

Members of the Membership Committee are 
enthusiastically moving forward to build this 
committee. In addition to getting the Commit-
tee off the ground and working diligently on our 
three goals, we have also begun drafting a vision 
statement and have made great headway towards 
our first project. 

Our first project is aimed at gaining a baseline 
understanding of why some arborists in our region 
are not members of the Western Chapter. We are 
currently developing a survey to find out what 
roadblocks exist for these potential members. 
The survey will be emailed to the membership 
this summer and the results will supplement the 
results of a similar non-member survey conduct-
ed in 2018. With the results of both surveys, we 
will gain a greater understanding of membership 
obstacles that we can then work on addressing 
as a Committee. 

I would like to thank the current Committee 
members for their commitment to the Committee 
and the Western Chapter ISA: Kevin Altar, Rita 
Franco (WCISA Administrative Liaison), Alison 
Lancaster, Gerhard Steudel, Judy Thomas, Doug 
Wildman (Board Liaison), and Amy Zeldenrust. 
Restarting a committee is not an easy task, 
so I am especially thankful to these dedicated 
individuals who remain committed despite the 
growing pains.

We are looking to expand the geographic repre-
sentation of our committee members to include 
Western Chapter members from each state rep-
resented by the chapter. Please send an email to 
gordon.matassa@gmail.com if you are interested 
in joining us.

Gordon Matassa, Chair 
(gordon.matassa@gmail.com)
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Annual Report: WCISA Representative to the  
ISA Council of Representatives (CoR)

T HE ISA COUNCIL OF REPRESENTATIVES (COR) IS AN ADVISORY COMMITTEE TO THE ISA BOARD OF DIRECTORS 
composed of over 60 worldwide chapters and organizations.  My job as WCISA CoR representative is to 

serve as a conduit between the WCISA and the ISA in communicating issues in both directions. It has been 
fascinating to see how an international organization meets the challenges of communicating in different 
languages among groups using different standards. In addition to attending all WCISA Board meetings, I meet 
via teleconference with CoR members and ISA staff every 3 months and have a face-to-face CoR meeting at 
the annual conference.  

A primary responsibility of CoR is to elect five ISA Board members (although that number will be amended 
to three starting in 2021). CoR has a separately elected five-person Executive Committee to oversee CoR 
administration. 

Recent CoR issues include:
 � Working with ISA to disseminate Covid-19 information to members and credential holders. FAQ for 

credential holders can be found at : https://www.isa-arbor.com/Credential/COVID-19-Frequently-
Asked-Questions.

 � ISA joined forces with TCIA to draft a letter explaining the rules surrounding ‘essential services.’  This 
letter is being used globally to explain why the profession is an essential service during the time of 
shelter in place.  Read it here https://www.isa-arbor.com/Portals/O/Assets/PDF/News/ISA-TCIA-
Joint-Statement-Essential-Services.pdf.  
 � Roundtable topics being considered for discussion at the annual 2020 meeting include:
 � TCC sponsorship
 � strategic planning
 � volunteerism
 � pandemic (lessons learned)
 � member benefits
 � board term limits
 � women in arboriculture
 � education 
 � branding

Help me rank the most important/preferred topics (as well as write-in any additional topics) by emailing 
me at kennethknight@cox.net.
 � At the 2019 Annual CoR meeting, CoR members suggested the following emphasis in 2019:

 � raising awareness of arboriculture as a profession and the ISA as an International organization
 � member retention
 � mobilizing volunteers
 � chapter financial stability
 � strategic process for translations
 � marketing (how to get more Certified Arborists to join ISA and regional chapters)

 � CoR has moved to a Microsoft Teams Platform to share and create documents in real time with multi-
ple people, and conduct chats and video calls.  I am still getting up to speed on this. 

The next face-to-face CoR meeting will take place during the ISA Annual International Conference and Trade 
Show in December in Albuquerque, New Mexico.

Sincerely

WCISA CoR representative

Kenneth A. Knight Consulting LLC  
(69 Calaveras Avenue Goleta, CA 93117 | Cell Phone (805)252-1952) 
(kennethknight@cox.net | www.goletaarborists.com)
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Annual Report: 
Tree Care For Birds and Other Wildlife

O UR COMMITTEE HAS DEVEL-
oped a day-long training for 

arborists focusing on BMPs to re-
duce harm to nesting birds. Ryan 
Gilpin of HortScience/Bartlett 
Consulting is the lead presenter 
for these workshops. The cost of 
our first four workshops was un-
derwritten by a US Forest Service 
grant to the Britton Fund.  Two 
workshops have been complet-
ed--one in Roseville and another 
in Los Angeles.  The COVID-19 
crisis resulted in postponement of 
a second workshop in Los Angeles 
and another planned for Hawai’i.  
We are exploring the option of 
using additional webinars to 
meet the needs of our substantial 
waiting list. 

Additional presentations by our 
team on the topic of tree and wildlife care were provided in WA, OR, TX and AZ.  Guest speakers from other 
interest groups, such as local Audubon Society chapters, were included specifically to build partnerships with 
diverse stakeholders in different regions.   Additional outreach activities have also widened our network and 
includes interest groups beyond CA who wish to start a similar program.  

Team members Ryan Gilpin, Brian French and Gillian Martin are developing three continuing education articles 
for Arborist News on the topic of Trees and Wildlife. The Arbor Day Foundation graciously sought our input for 
their newly published Tree City USA Bulletin titled, “Trees are for the birds—or should be!”  This will be an 
excellent resource for the tree and landscape industry as well as the public.  Many additional resources have 
been added to our website.  They can be found under the Other Resources Tab on the menu of the Home page. 

We thank Fred Roth for serving as WCISA’s liaison to our committee and welcome Board member Doug Wild-
man as our new liaison. 

Committee Members 
Corey Bassett 
Kara Donohue 
Rose Epperson 
Ryan Gilpin

Gillian Martin 
Andrew Trotter 
Doug Wildman

TreeCareForBirds.com

Andrew Trotter, TCBW chair (atrotter@wcainc.com)
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Annual Report:
Greetings from the Spanish Committee!

Here’s what we’ve been up to this year!

Together we had some great accomplishments:

 � We adopted the Arboleros.org branding as a simple, recognizable way to engage with Spanish speakers

 � We launched the Arboleros.org website and purchased a booth 

 � We exhibited at the Long Beach Landscape Expo with the Arboleros booth and began building our Spanish 
contact list

 � We staffed the Cal Poly Pomona Arbor Career Day and engaged with students

 � We continued to grow our committee with new members

 � We also got more signatures for our Spanish database and we are up to 170 contacts.

 � And drum roll…we launched the Spanish Regional Conference!!!

1st Annual Regional Spanish Conference—Our Spanish conference was held Friday, February 28 in Elysian Park 
at the Grace Simons Lodge. Rita Franco set up the registration and book sales, and the onsite staff made 
sure we had everything we needed. Jorge Ochoa and Beatriz Nobua-Behrmann were excellent speakers 
and the audience participation was fantastic. Committee members Tony Hernandez, Jorge Saldana, Oscar 
Sanchez and incoming chairperson Raquel Falco all stepped up to the plate and led presentations, with the 
best evaluations  going to the most advanced presentations. Bert Mojica and I took an active part as the 
whole committee participated in a closing forum on the benefits of certification. New committee member 
Sandra Centeno bravely stepped up that morning and took on the emcee responsibilities as well.  We had 
99 people in attendance.

The attendees actively participated and asked thoughtful questions. About half of the attendees came in 
work uniforms, and the other half dressed up for the occasion.

We’ve learned through the process that this demographic is hungry for advanced education and arboricul-
tural knowledge, while the more basic information/presentations did not hold much interest for this crowd.

As my term is completing and it is my time to step down from the chairman role, I want to welcome our incoming 
chair, Raquel Falco. Raquel has already demonstrated the aptitude and dedication that I believe will carry this 
committee forward into establishing the Spanish Committee as an instrumental part of the Latino workforce 
and presence within the Western Chapter ISA. Welcome Raquel, Madame Chairperson!

Yours truly, Brandon Elrod

SPANISH COMMITTEE

Brandon Elrod – Chairperson

Humberto Mojica

Oscar Sanchez

Raquel Falco

Sandra Centeno

Tony Hernandez

Jessica Matta

Jorge Saldana

Enrique Estrada

Rita Franco, Staff Liaison

Brandon Elrod
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BRITTON FUND  
REQUEST FOR PROPOSALS –2020-2021 funding 

THE BRITTON FUND SUPPORTS RESEARCH AND EDUCATION PROJECTS 
of interest and value to members of the Western Chapter of the 

International Society of Arboriculture (WCISA). Funds received from 
WCISA, donations from members, workday sponsors, and sponsorship 
from industry leaders support our mission. Britton Fund grants support 
qualified projects up to the level of approximately $30,000. Projects 
may continue for up to two calendar years—publications may emerge 
later. Britton Fund grants provide start-up funding for preliminary 
studies, matching funds, or planning efforts for larger studies. We 
encourage investigators to seek matching funds and collaborate with industry leaders.  The Britton Fund does 
not pay administrative costs for grant processing. 

Current issues with tree health, establishment and sustainability in the states served by the Western Chapter 
(CA, HI, NV, AZ) include but are not limited to the following challenges: 

 � Tree establishment, as affected by cultural practices in nurseries. Examples: structural pruning 
practices, container root pruning systems, and other methods of developing strong young stock.

 � Spread, detection or control of endemic and/or exotic pests/pathogens. Examples: Pittosporum 
decline, invasive shot hole borer, golden spotted oak borer, lobate lac scale of Ficus spp., Ficus 
microcarpa stem gall wasp, Ceratocystis wilt of ohia (Metrosideros polymorpha), deodar cedar 
decline, and other emergent pests of shade trees.

 � Studies of urban tree diversity and survival and health as city streets and open spaces are exposed 
to changes in resources.  Examples: high night temperatures in urban areas; water quality (salin-
ity), water quantity and application methodology; air quality responses; conversion of standard 
landscapes adjacent to urban trees to water-conserving landscapes; drought tolerance/adaptabili-
ty, species pruning requirements in response to storms and climate change; and effects of climate 
change on landscape trees.

Successful proposals must produce a report or publication, valuable to professionals in arboriculture, which 
becomes available to WCISA members through the Britton Fund and/or the WCISA Chapter’s websites or pub-
lication (Western Arborist).  Qualified applicants need not be a member of the WCISA; however, the applicant 
must have superior knowledge in the subject areas pertaining to their proposal and demonstrated ability to 
publish their results in peer-reviewed journals as well as in the Western Arborist magazine. 

Proposal Elements
The proposal shall include the following:

I.  An introduction stating the problem to be investigated and its relevance to arborists, especially those in the 
states served by the Western Chapter. A review of the relevant literature with a bibliography is required.

II. Project or Research/Experiment description.  If a research project, this would include the experimental 
design, the methods used in the research and the analytical/statistical procedures proposed to evaluate 
the results.

III. A section detailing the research outputs such as presentations at meetings, web pages, webinars, blogs, 
and articles (peer-reviewed and popular) that will be developed as a result of the research.

IV. A detailed budget that explains or proposes how funding will be utilized including: supplies, equipment, 
dates, vendors, and labor amounts.  Administrative costs shall not be part of the budget. 
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Timeline: 
July 15, 2020 – Pre-proposals due (less than 2 pages text, plus rough timeline and budget). 

August 15, 2020 – Acceptance/rejection of pre-proposals. 

September 1, 2020 – Final proposals due. 

September 30, 2020– Results/acceptance from Britton Fund Research Committee to investigators. 

Funding begins January 1, 2021. Half of the funds may be paid in January 2021 if the project continues for 
two calendar years.  Extension of proposal funding and project duration is possible subject to board approval. 

Evaluation Criteria: 
 � Relevance to industry and WCISA membership
 � Appropriateness of the project approach 
 � Demonstration of applicant’s qualifications 
 � Feasibility of project completion according to the time line as described 
 � Potential for the budget to fund the project and outputs
 � Clarity, organization and quality of the written proposal 
 � A clear plan for deliverables, such as publications, lectures, etc.

General Information about the Britton Fund’s research goals, funding criteria, application instructions, and con-
tact information are available at http://www.thebrittonfund.org/research-proposal-guidelines/  Proposals are 
evaluated by the Research Committee under the direction and approval of The Britton Fund Board of Directors. 

James Downer, Chairman, Britton Fund Research Committee (ajdowner@ucanr.edu)

WEED ABATEMENT SERVICES ∙ PLANT GROWTH  REGULATORS & FRUIT REDUCTION ∙ TREE PEST CONTROL  
TREE FERTILIZATION & NUTRITION  CONSULTING ARBORIST SERVICES ∙ TREE RISK ASSESSMENTS 

SERVICING CALIFORNIA ∙  STATE LICENSED PEST CONTROL ADVISORS & APPLICATORS  ∙  800.521.3714  ∙  WCAINC.COM  

TREE  
PRUNING 

TREE  
REMOVAL 

GPS TREE 
INVENTORY 

TREE  
PLANTING 

PLANT  
HEALTH CARE 

EMERGENCY 
RESPONSE 

ISA  
CERTIFED 

PROUD UNION 
COMPANY 
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Support a Britton Fund Ride Cyclist 
Riding for Tree Research and 
Education

Your support of a Britton Fund Ride cyclist will make a significant 
difference in the well-being of our Urban Forest and help to raise 

funds for tree research in the Western region. 

Our route starts under the Reno Arch and takes us 11 miles out to the 
elementary school at Verdi via calm roads with wide bike lanes. From 
there we have a short jaunt to the dirt section of the Tahoe Pyramid 
Trail. That leads us 12.5 miles up to Hirschdale and we finish the ride 
with a mix of paths and road routes to Squaw Valley Resort.

Riders will raise a minimum of $700.00 to help us increase research 
and education in tree care. The ride includes a tree planting and cer-
emony at a local elementary school, led by arborist entertainment/
advocate group, TreeCircus.

Riders receive no compensation for their volunteer efforts and are 
dedicated to maximizing the funds we are able to invest in the mission 
of The Britton Fund, Inc. 

The Britton Fund Inc’s mission is to provide funding for research and 
education to benefit the field of arboriculture and urban forestry, 
with emphasis on issues inherent to the geographic area of California, 
Nevada, Arizona and Hawaii.   

Our research grants fund studies on trees fit for the future, trees and 
wildlife, tree fungi and more.  Our TreeCircus tours bring Urban Forest 
Education to elementary schools across the west.

Donations are also accepted online!  
Visit our Crowdwise site to donate via credit card

www.thebrittonfund.org
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N THE PACIFIC COAST 
region the largest and most 
massive of native oaks is the 
valley oak, Quercus lobata, a 

species indigenous to the Golden 
State and its Channel Islands. The 
next largest species, known as Or-
egon white or Garry oak (Q. garry-
ana), is found from the Campbell 
River in British Columbia, Canada, 
southwards through western Wash-
ington and Oregon to central Califor-
nia (Figure 1). Along the Columbia 
River and through Willamette Valley 
these stately trees attain their great-
est dimensions, some 75 to ninety 
feet in height with boles up to five 
feet in diameter. Most trees are of 
less stature: fifty to sixty feet tall and 
three foot diameters. A trunk with 27 
inch diameter was aged at 251 years. 
Large specimen may exceed 400 
years. In California this white oak 
grows to within ten to fifteen miles 
of the coast from Humbolt to Sono-
ma counties and the north slope of 
Mount Tamalapais and in scattered 
localities in the Santa Cruz Moun-
tains and Mount Diablo. The spe-
cies extends inland to Lassen Peak 
and the western Pit River drainage 
and then southwards as scattered 
groves within the lower foothills of 
the entire range of the Sierra Nevada 
and into the Tehachapi Mountains. 
Shrubby and/or multi-trunked spec-
imens have been classified as shin 
oak, Q. garryana var. semota Jeps. An-
other variety is the knee-high shrub 
called Brewer oak, Q. garryana var. 
breweri, and is unique to the Siskiyou 
Mountains. 
The Oregon white oak was first 
viewed in Puget Sound by an early 
botanical visitor, botanist/surgeon 
Archibald Menzies, who accom-

Tree Profile: Oregon white oak,Tree Profile: Oregon white oak, Quercus  Quercus 
garryana Dougl.garryana Dougl.
John Kipping

II

Figure 1. A massive Garry oak on residential property in Washington State.   
Photo by Linda Chalker-Scott.
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panied Vancouver’s Expedition to 
the Pacific Northwest. Interesting-
ly, Vancouver’s Lieutenant William 
Broughton, aboard HMS Chatham, 
named a promontory 45 miles up 
the Columbia River Oak Point in 
1792. The Lewis and Clark Expedi-
tion navigated this great river in the 
years 1805 and 1806, but apparently 
did not collect this oak. That honor 
befell another European two decades 
later: Scotsman and plant collector 
David Douglas who in 1825 made 
his Columbia River headquarters at 
Fort Vancouver of the Hudson’s Bay 
Company. Douglas described this 
species upon his return to England 
and named it “as a sincere, though 
simple token of regard” to honor his 
sponsor and friend, Nicholas Gar-
ry, deputy governor of that famous 
fur-trading venture which main-
tained eleven posts in the Pacific 
Northwest.

Oregon white oak inhabits var-
ied sites away from the immediate 
coast: rocky canyons such as the 
Rogue River, fertile valley floors, 
exposed ridges and slopes rising to 
elevations as high as 4000 feet. Rain-
fall requirements range between 20 
and fifty inches per year. Associated 
tree species include madrone, Doug-
las-fir, canyon live oak, California 
black oak, and tan-oak in the mixed 
evergreen forest and edges of red-
wood and Douglas-fir stands. At in-
land drier situations pines, firs, and 
junipers stand with the white oaks. 
Douglas’s acute observation and 
meticulous journals recorded that 
the oak was common on floodplains 
underlain by good clay soils within 
200 miles of the Pacific, and especial-
ly so on the north banks of streams 
within sixty miles or so of the sea, 
but did not form thick woods like 
pines, “but is interspersed over the 
country in an open manor, forming 
belts or clumps along the tributaries 
of the larger streams.” 

Sudsworth’s Forest Trees of the Pa-
cific Slope (1908) describes Garry oak 
as a tree “with a short, clear trunk 
and a broad, round-topped crown; 

large limbs tend upwards; the low-
er ones, however, stand out straight 
and the sprays droop somewhat.” 
The Garry oak may be distinguished 
from the related and sometimes 
sympatric valley oak (Figure 2) by 
its thinner, very light-hued gray 
bark, oft appearing a ghostly bone-
white when not shrouded with ver-
dure of mosses. Valley oak’s gray 
bark becomes quite thick with age 
and has deep vertical fissures. Gar-
ry oak’s deciduous leaves are larger 
- four to six inches in length - and the 

lobed margins are much shallower 
(Figure 3) than those on the valley 
oak’s smaller leaves (Figure 4). The 
upper surfaces are dark green and 
shiny, the lower surface pale green 
due to a coating of downy hairs. The 
leaves are coriaceous [leathery] and 
firm, with margins somewhat thick-
ened and rolled under. I find the 
acorns to be readily distinguished 
from each other: Garry oaks bear 
round nuts which bulge out from 
the small shallow cups (Figure 5), 
while valley oaks bear elongated, 

Figure 2. From a distance, valley oak resembles Garry oak. Photo by Bruce Hagen.
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cartridge-shaped acorns (Figure 6) 
that are about the same diameter as 
the cups and are deeper than those of 
the Garry. Both species require only 
one season for ripening of fruit. 

As with other white oaks, the 
Garry oak’s wood is quite rot resis-
tant due in part to the tyloses which 
soon plug up the wood’s vessels 
and block vertical decay spread. In a 
cross section view of the wood grain, 
the handsome medullary rays are 
prominent, as they contribute much 
to the wood density and strength. 
The Oregon white oak wood has a 
dry weight of 51 pounds per cubic 
foot. Pioneers named it “post oak” 
for its utility and longevity in fenc-
ing livestock ranges. The lumber is 
valuable for furniture, cabinetry, tool 
handles, boat building, and cooper-
age, the latter in providing barrels to 
age and flavor whisky. 

The last issue of Western Arborist 
contained an article on canyon live 
oak in which the important roles of 
oaks in their ecosystems were em-
phasized. Oregon white oaks are 
also significant keystone trees. In an 
unpublished manuscript, explorer 
David Douglas noted their role as 

food sources: “the acorns are greedi-
ly sought by bears. By several of the 
native tribes they are gathered in the 
months of August and September 
and deposited in pits on the margins 
of lakes and streams so that they 
are completely covered by water, in 
which state they lie until the follow-
ing winter, when they are taken out 

and without any further preparation 
than simply wiping, they are eaten 
as an article of food” (Peattie and 
Landacre, 1953).

The pristine oak woodlands from 
Douglas’s time are much altered to-
day: logging, clearing for agriculture, 
grazing, and urbanization, as well as 
fire suppression programs have all 
changed the landscapes. The open 
park-like woodlands had been main-
tained by native people who man-
aged these resources by frequently 
setting low intensity wild fires. Ar-
cheological data show that fires were 
set about every seven years until the 
mid-1800’s. Once European settlers 
occupied the Northwest and native 
populations had plummeted, fires 
were repressed allowing conifers 
such as Douglas-firs to proliferate 
and increase in ratio to Garry oaks 
by a factor of ten! In 1826 while ex-
ploring the Willamette River Valley, 
Douglas asked local Kalapuya peo-
ple why they set fires. He learned 
that deer hunting was improved as 
was the locating of important winter 
foods wild honey and grasshoppers. 
Fires also stimulated the growth of 
both annual food plants and peren-

Figure 3. Young Garry oak leaves. Photo from Creative Commons by brewbooks.

Figure 4. Young Valley oak leaves. Photo by Bruce Hagen.
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nial camas bulbs. Today fire manage-
ment to suppress exotic weeds and 
favor native oaks is being practiced 
successfully in the San Juan Islands 
of Washington State.

These are wild trees and not 
widely cultivated, possibly because 
they take so long to reach significant 
size. In my home county of El Dora-
do, California, I have encountered 
specimens but a few times and have 
only climbed a single large individ-
ual for crown-cleaning on a small 
horse ranch. Arborists are most like-
ly to encounter Q. garryana in parks 
or “captured landscapes” where de-
velopment has encroached into wild 
lands and existing native trees were 
retained as amenity assets. View-
ing and studying mature wild trees 
can assist tree care professionals in 
guiding future growth of planted 
specimens, or even in planning to 
be sure that appropriate space and 
conditions are present for a success-
ful outcome. Even if your practice 
doesn’t include these native trees, 
I encourage all tree people to learn 
about, travel to, examine, and touch 
these remarkable living treasures. 
For further information on this and 
other oak species, please refer to the 
below listed works.

John Kipping, ISA Certified  
Arborist and Naturalist for  
Dolphin Charters  
(jandekipping@gmail.com) 

Figure 5. Garry oak acorn. Photo from Wikimedia.

Figure 6. Valley oak acorn. Photo by Bruce Hagen.
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How Sensor Positioning Influences Sonic How Sensor Positioning Influences Sonic 
Tomography ResultsTomography Results
Frank Rinn

INTRODUCTION
My motivation for developing sonic tomography 

(Rinn 1999) was triggered by the inappropriate use of re-
sistance drilling, and the subsequent erroneous pro-files 
that were generated (Fig. 1). Originally, I developed resis-
tance drilling as a dendrochronology tool used to recon-
struct climatic data recorded in tree ring density variabil-
ity (Rinn 1988; Rinn et. al 1989). The method’s potential 
for detecting decay in living trees was realized after initial 
tests (Rinn 1989), but only valid for calibratable resistance 
drills with a high and linear correlation to wood density. 
Various non-calibrated resistance drills, later promoted 
by some scientists for evaluation of tree safety, were found 
to produce highly inaccurate results (Rinn 2017b) and not 
reliably detecting decay (Fig. 2). Furthermore, the VTA 
tree-stability-evaluation-procedures recommended at the 
time (drilling between the buttresses) were later shown to 
be inappropriate for evaluating the relative safety of the 
typical mature urban tree (Rinn 2018).

As a result of misleading profiles produced by many 
of the available drills, safe trees were removed or sub-
jected to severe crown reduction (Rinn 2017b); this was 
compounded by unsupported recommendations to drill 
between buttresses (Fig. 1a-b). After felling, it often 
turned out that the trunk base was intact, or only had 
insignificant decay. Arborists started using the catch-
phrase “drilling kills trees,” although it was not the 
drilling that harmed the tree but the inappropriate ap-
plication (drilling between the buttresses and generat-
ing erroneous profiles). 

In consequence, arborists around the world began de-
manding an affordable and non-destructive method to 
visualize wood conditions within a cross-section of the 
whole trunk - not just along a drilling path. While the 
modulus of elasticity could be estimated for wood fibers 
along the longitudinal axis using single-path stress-wave 
timing (Bertholf 1965), Pellerin et al. (1985) applied that 
“single-path” principle perpendicularly to the wood fi-
bers to detect defects. 

Although 'single path’ sonic assessments quickly test 
for decay in many simple cases, they cannot provide 
the information required to determine wood condition 
in mature urban trees with complex cross-sections. The 

cross-sections of most mature urban trees are not circular, 
and internal defects are often off-center, as their roots and 
lower trunks are more subject to damage (Fig. 1c-d). This 
is why one would have to do multiple single path sonic 
measurements at the same cross-section, and then com-
bine the results manually in a tomography-like sketch. 
This process takes hours for each cross-section, so it is not 
an economical approach. To streamline this process, we 
connected a chain of multiple sensors around the tree’s 
circumference to generate a single-step tomographic as-
sessment. 

Figure 1. Two reasons why resistance drilling between but-
tresses (as frequently recommended) is not appropriate for 
the risk assessment of many older urban trees. First, included 
bark leads to low drilling resistance, easily misinterpreted 
as indicating decay (a-b). Second, cross-sections are usually 
not circular and defects are located off-center (c-d), so that 
local shell-wall (not only between buttresses) does not allow 
for a determination of the loss in load-carrying capacity due 
to defects. Included bark, in addition, may lead to erroneous 
interpretation of sonic tomography when the sensors are 
placed too low at the trunk flare.
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Due to the complex transmission pattern of sound 
waves in anisotropic materials like wood (Crampin 1984), 
we used only the time-of-flight (“ToF”) of the fastest stress 
waves arriving at the receiving sensors for creating the 
sonic tomogram picture (Fig. 3) instead of the wave tran-
sient as commonly used in ultra-sound analysis for tree 
decay detection (Brandt 1987).

Since its first demonstration in 1999, more than 1000 
risk assessors around the world now use mobile ToF son-
ic tomography for inspecting and evaluating potential tree 
trunk breakage. Although the physical principle of the dif-
ferent kinds of sonic tomography devices is similar, there 
are significant differences in usability, flexibility in sensor 
and cable exchange, and number, distance, and positioning 
of sensors. Of greater importance, though, are differences 
in the computational software built into the device, espe-
cially the mathematical algorithm that transforms the mea-
sured data into a colored picture. These differences have 
significant consequences for practical application, such as 
the required accuracy for measuring the position of the 
sensors. As one might expect, this affects the time required 
for an inspection. This may explain why the most frequent-
ly asked question in our sonic tomography workshops is 
“How precisely do you have to measure sensor positions?” 
The following discussion focuses on the sensor positioning 
accuracy required by the first and original sonic tree tomog-
raphy device (Arbotom®) patented in 1999.

MEASUREMENT BASICS AND PRINCIPLES
When determining the breakage risk of mature urban 

trees with defects, the primary goal is to determine the 
loss of load-carrying capacity. This requires that the ma-
jor cross-sectional sizes and shapes have to be recorded, 
because trunk diameter is the dominating factor deter-
mining the load-carrying capacity for a particular loading 
direction (Rinn 2011). Consequently, sonic sensors should 
be placed on or slightly above all major root buttresses, 
because these points commonly represent the outermost 
positions of the trunk base cross-sections.

Typically, sensors are placed within the flared trunk 
base because decay in most mature urban trees is initiat-
ed by injuries to the lateral roots. Placing the sensors too 
close to the ground can generate erroneous data, because 
included bark between the root buttresses (Fig. 1) inhibits 

Figure 2. Two different radial profiles obtained at the same spot of a tree by 
different resistance drilling devices (x-axis = drilling depth: 21cm≈8 inches). The 
top profile was recorded by a high-resolution (10 Bit @ 25 points/mm ≈ 635dpi), 
electronically regulated drill, providing data clearly correlated with wood density 
(r²>0.8) ad thus correctly revealing tree-ring density variations along the drilling 
path. Differences between intact (green) and decayed wood (red) are clearly visi-
ble, even incipient stages of deterioration (yellow-orange) in the transition zone. 
The bottom profile was obtained from a drilling device with mechanical recording 
of the penetration resistance (by using a spring loaded gear box): unavoidable 
damping and resonance effects of the spring mechanism systematically create 
erroneous and misleading profiles, either too low (putatively indicating decay) or 
over-emphasizing variances. It’s obviously impossible to correctly evaluate wood 
condition based on the bottom profile.

Figure 3. Commonly, the direct distance between the sonic 
sensors is divided by the measured time-of-flight and this 
virtual speed is visualized by using different colors: green 
for the highest, red for low speed values. The red lines, 
however, do not represent the travel path of the measured 
waves because they made a detour around a defect. In this 
kind of sonic tomography, invented in 1999, the arrival time 
of the quickest arriving signals is measured and these waves 
typically travel on a detour through the intact parts of the 
cross-section, thus around defects.
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the direct wave transmission similar to that as tree de-
fects, potentially leading to flawed conclusions on tree 
stability. Consequently, the sensors should be placed 
slightly above the included bark zone.

When a sensor is tapped with an ordinary hammer, a 
microsecond-timer is electronically switched on within all 
sensors around the cross-section. As soon as the vibration 
(sound wave) caused by the tap and, spreading through 
the cross-section, arrives at a receiving sensor, the receiv-
ing sensor-electronics stops its internal timer. In this way, 

the ‘times of flight’ of the fastest sound waves between 
the sending and receiving sensors is measured. When di-
rect distance between these timers is divided by this time 
of flight, this produces a speed value and is represented 
as colored lines (Fig. 3). This procedure is repeated for 
each sensor.

If the wood between the sending and receiving sensors 
is fully intact, the fastest sound waves travel in a nearly 
straight line between them. Dividing the distance be-
tween two sensors by the measured time-of-flight in this 
case represents the real sonic speed of the wave between 
the two sensors. If there is a significant defect somewhere 
along this straight path between the sending and receiv-
ing sensor, however, the sound wave arriving first at the 
receiving sensor took an unknown detour (Rinn 2014). 
The larger the defect, the longer the detour and the high-
er the measured value (time-of-flight). When the direct 
distance between the corresponding sensors is divided by 
this time-of-flight, the resulting speed is lower but des-
ignated as ‘virtual’ because the length of the real travel 
path in a cross sections with internal defects is generally 
and principally unknown. Although these kinds of virtu-
al speeds are only approximations, the values can be used 
to determine the most useful feature of the application: 
the relative loss in load-carrying capacity of a cross-sec-
tion due to a defect, compared with that of the fully intact 
cross-section (Rinn 2015, 2017: Fig. 4).

Figure 4. Two stem base cross sections showing decay pattern (red) typical for urban trees. The red curve around the 
cross-section represents the relative loss in load-carrying-capacity (Rinn 2011) largely given by the modified section modulus 
(Spatz & Niklas 2013). The red number near the red arrow shows the maximum loss in load-carrying-capacity caused by the 
defect - in comparison to the fully intact cross-section. In the left cross-section, 38% of the area is decayed, leading to a 
loss in load-carrying-capacity of approximately 20%. The right cross-section shows an off-center defect, typical for damages 
at the stem base by cars, and root pruning. In this case, approximately 19% of the cross-sectional area is decayed, but this 
leads to a loss in load-carrying-capacity of approximately 41%. This shows that the location of a defect in the cross-section 
is more important in terms of load carrying capacity as compared to the size of defects: smaller defects at the perimeter of 
the cross-section can lead to a bigger loss in load-carrying-capacity as compared to big defects in the center area.

Figure 5. A tape measure around the stem cross-section 
allows to measure the position of each sensor easily with an 
accuracy of ±1cm (±0.4”).
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Therefore, the key advantage of sonic tomography in 
evaluating the stability of mature urban trees is the de-
termination of the relative loss in load-carrying capacity 
due to defects. This is far more important than the colored 
picture (=“tomogram”), because these aspects can be mis-
leading (Fig. 4) in evaluating tree safety.

SENSOR POSITIONING
There are various options in how to determine the po-

sition of sonic sensors placed around a tree cross-section: 
a simple and quick way is to record the position of each 
sensor along a circumference tape (Fig. 5) and then es-
timate its radial distance from an imaginary circle (Fig. 
6). Recording two numbers per sensor this way usually 
takes a few minutes for most trees and does not need any 
additional tools. Typically, we need less than 15 minutes 
for such an inspection.

Alternatively, a specially designed caliper can be 
used to determine distances between several sensor pairs 
(Fig. 7) for reconstructing the geometry by triangulation 
(Fournier & Montuno 1984). But this takes more time and 

requires a specialized tool. Unfortunately, the standard 
calipers commonly used in forestry are not large enough 
to measure the distances involved in heritage trees, and it 
is difficult to assess sensors positioned between or behind 
large buttresses. Electronic calipers designed for this ap-
plication are commonly connected wirelessly to the por-
table computer collecting the data for the tomography. 
They are costly and the whole process of the positioning 
is time consuming.

The important question here is: how does the preci-
sion of sensor position measurements affect the reliability 
of the results generated for evaluating breakage probabil-
ity? To answer that question we must find out how much 
the percentage loss in load-carrying capacity due to de-
fects depends on the accuracy of sensor positions. For this 
comparison, we cut cross sections from various species of 
mature, decayed urban trees, and measured them tomo-
graphically using different sensor positioning methods. 
In addition, we compared results from estimated posi-
tions at the tree with caliper corrected versions.

Figure 6. A typical approach to document sensor positions 
for sonic tomography is to record the location of each sensor 
on a circumferential tape measure (POS) and then the radial 
differences compared to an imaginary circle (RAD±). Some 
experts are using a plastic expandable circle covering the 
whole cross-section. Then, all sensors that do not touch the 
outer circle, get a negative radius difference. Recording these 
numbers usually takes a few minutes.

Figure 7. In this table of the tomographic software, the first 
row and first column show the numbers of the sensors at the 
cross-section. In the white cells, caliper measured distances 
between the sensors can be put in. The software shows in 
colors for each sensor if there are sufficient distances mea-
sured: green indicates enough data points, the yellow marked 
sensors need some more measurements to other sensors, for 
the red marked sensors there is yet no distance to any other 
sensor defined. For each sensor, usually, 2 to 3 distances 
to other sensors have to be measured in order to provide 
sufficient data for a triangulation and determination of the 
precise position of the whole set of sensors at the tree. This 
usually takes several minutes.
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RESULTS, SUMMARY AND CONCLUSIONS
A typical example of the numerous trunk sections 

we measured is shown in Figure 8. It clearly shows the 
change in the relative loss in load carrying capacity due to 
defects varies from 9% to 8 or 10% when sensor position 
accuracy is increased from ±10 cm (±4 inches), to ±5 cm 
(±2 inches), and then finally to ±1 cm (±0.4 inches). At the 
standing tree (Fig. 9), the step from estimating the sensor 
positions by using a tape measure with a corresponding 
accuracy of approximately ±5 cm (±2 inches) to using a 
caliper changed the loss in load carrying capacity from 
14 to 16%.

This means that increasing the accuracy of sensor po-
sitions from estimations with approximately ±10cm (±4”), 
to ±5cm (±2”) and then finally to ±1cm (±0.4”) by using 
a caliper instead of a tape measure, did not significantly 
change the final and most important result of the sonic 
tomography (relative loss in cross-sectional load-carrying 
capacity due to defects). This confirms that the internal 
mathematical algorithm of the tested device (Arbotom®) 
delivers robust results and is not strongly dependent on 
sensor position accuracy. Thus, for Arbotom®, using a 
tape measure and estimating radial differences is usual-
ly sufficient. Other brands of sonic tomography devices 
may require using a caliper to assess precise sensor posi-
tions to obtain reliable tomography results.

Frank Rinn, Ph.D, Physicist and court-registered tree 
expert, Heidelberg, Germany (frank.rinn@rinntech.
com)

Figure 8. Precise sensor positions (∆≤1cm) lead to a loss in section modulus and thus load-carrying-capacity of this defective 
cross-section of ~9% (left). Rounding sensor positions and radius differences to 5cm units (∆≤5cm) results in ~10% (middle). 
Ignoring radius differences for all except one sensor, thus assuming a practically circular cross-section (right), leads to -8% 
estimated loss in load-carrying-capacity. In this example, maximum sensor position exactness, thus does not lead to a signifi-
cantly different final result as compared to the quick and simple approaches.

Figure 9.  At this oak (Quercus petraea), a tree-risk expert, 
who was not yet experienced in sonic tomography, first re-
corded the positions of the sensors using a measuring tape 
(left) and guessing radius differences. Then, the sensor po-
sitions were determined precisely by using a caliper (right). 
Although the two cross-sections look different, the final and 
most important result of the assessment (=relative loss in load 
carrying capacity) did not vary significantly by increasing the 
accuracy of the sensor positions. In terms of a risk evaluation, 
there is not much of a difference between 14 and 16% loss 
in cross-sectional load-carrying-capacity.
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hat do cacti and tropical 
orchids have in common, 
other than their popularity 
as garden or house plants? 

It turns out that both groups live in 
environments where drought stress 
is common: cacti live in desert eco-
systems, while tropical orchids are 
perched in trees and have little ac-
cess to water. In these situations, 
plants have evolved adaptations to 
tolerate chronic drought stress. Cac-
ti and succulents are the most easi-
ly recognized xerophytes, or plants 
that exist in arid environments.

Avoiding drought
Globally, water is the single most 

limiting factor to plant growth. Let’s 
examine some of the ways through 
which plants can survive, and often 
thrive, with limited water. Some arid 
species spend most of their lives in 
suspended animation – desert annu-
als are a good example. While in seed 

form, these ephemerals can tolerate 
drought, high temperatures, and 
other environmental stresses that 
would quickly kill the vegetative 
form. Their dormancy is only bro-
ken with the appearance of spring 
rainfall, after which they germinate, 
grow, flower, set seed, and die within 
just a few weeks. Mosses and “res-
urrection plants” are more dramatic 
drought escapees, as they are able to 
survive complete tissue dehydration 
for months or even years.

Other arid region plants, espe-
cially perennials, do not have such 
extreme responses to annual drought 
but avoid water stress nonetheless. 
These include the New World cacti 
and Old World euphorbs, all succu-
lent species characterized by fleshy 
leaves and stems. While the exterior 
of the plant is subjected to harsher 
environmental conditions, the in-
ternal tissues maintain a high water 

content through a combination of 
biochemical, physiological (see side-
bar), morphological, and behavioral 
adaptations, even though soil water 
and atmospheric humidity may be 
extremely low. 

Leaf adaptations to arid 
conditions

Xerophytes share some other 
visual traits that allow the plant to 
conserve water. Observation of indi-
vidual leaves with a hand lens may 
reveal a thick, waxy cuticle or dense 
pubescence covering the adaxial 
(upper) surface of leaves, reducing 
evaporation. Other species, termed 
sclerophylls, contain sclerenchyma 
that forms tough, leathery leaves. 
High quantities of anthocyanins can 
impart a deep red color to leaves, es-
pecially in juvenile tissues or along 
leaf margins. These modifications al-
low xerophytes to tolerate not only 
reduced water, but heat and high 
light intensity as well.

Desert survival:  how cacti and succulents Desert survival:  how cacti and succulents 
thrive in hostile environmentsthrive in hostile environments
Linda Chalker-Scott

WW
“A “traditional” landscape (left) and a native plant landscape (right) in Palm Desert, CA. Which one might be watered more? 
The answer might surprise you.
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Sidebar 1: Lifestyles of the green and succulent
Plant survival in the desert depends on water conservation. Many plants from arid climates, including agaves, 
cacti and euphorbs, have evolved succulence as a way to reduce water loss and are characterized by leaves, 
stems, and/or roots that are fleshy and swollen. Succulent plants are able to maintain high levels of internal 
moisture and avoid water loss by keeping their stomata closed during the day and opening them at night when 
temperatures drop and humidity increases. However, this behavior limits CO2 uptake to nighttime – and the 
crucial step of photosynthesis only works during the day. 

This essential, light-dependent reaction is catalyzed by the enzyme RuBisCo (short for ribulose 1,5-bisphos-
phate carboxylase/oxygenase). Arguably the most important enzyme in the world, RuBisCo is responsible for 
“fixing” gaseous carbon (CO2) into the solid form needed for carbohydrate synthesis. Without this chemical 
reaction, plants could not gain weight (biomass), nor would anything that depends on plant-based food webs 
survive – including us. Briefly, RuBisCo binds carbon dioxide onto a 2-carbon organic compound, making a 3-car-
bon compound. For this reason, we call the basic pathway C3 photosynthesis. All photosynthetic organisms, 
from primitive bacteria to algae to land plants, share this evolutionarily ancient pathway. Carbon fixation 
works best when temperatures are moderate (below 29ºC), internal CO2 levels are high, and adequate water 
is available – and, of course, occurs only during the day. 

Many plants native to arid climates have modified their photosynthetic pathways to overcome the mismatch 
between nighttime stomatal opening and daytime carbon fixation. These plants rely on a light-independent 
enzyme, PEPcase (phosphoenolpyruvate carboxylase), to fix CO2 at night. The PEPcase modification seen in 
succulent plants consists of some additional chemical reactions that occur before RuBisCo binds CO2. At night, 
plants open their stomata, allowing CO2 to enter; PEPcase binds CO2 to form organic acids, which are stored in 
vacuoles of the cells until daylight. At this point, the stomata close down, the organic acids are retrieved from 
the vacuole, CO2 is clipped off, and RuBisCo begins the C3 pathway in a moist, warm, CO2-rich environment.

The acidic products of this alternative photosynthetic pathway have been recognized for centuries; succu-
lent plants were described as having a “daily acid taste cycle” where the acid morning taste would dissipate 
throughout the day, reappearing at night. Early photosynthetic research on species in the Crassulaceae (lit-
erally, the “fat plant family” which includes hen and chicks [Sempervivum spp.], jade trees [Crassula ovata], 
and stonecrop [Sedum spp.]) led to the designation of Crassulacean acid metabolism, or CAM, as the name 
for this alternative pathway. 

In addition to the Crassulaceae, CAM photosynthesis is found in thousands of plant species belonging to dozens 
of plant families including the Agavaceae, Cactaceae, Euphorbiaceae, Liliaceae, and Orchidaceae. Many CAM 
species are of important in the food and beverage industries, such as prickly pear (Opuntia spp.) and Agave 
tequilana (whose species name indicates its importance!). Others are of horticultural or ecological interest, 
including the epiphytic bromeliads, ferns and orchids, the “ZZ plant” (Zamioculcas zamiifolia) commonly used 
indoors, halophytes (plants that grow in saline soils or water), and many aquatic plants that experience CO2 

limitations. What unites all of these species is that their native environments all experience limited water 
or daytime CO2. 

Metabolically, these “extra steps” are expensive: more energy is required to synthesize carbohydrates than is 
required by the basic C3 pathway and as a result CAM plants grow very slowly in their native habitat. But C3 
plants in these hot, dry, sunny environments have a dual disadvantage: their open stomata can lead to quick 
dehydration, and RuBisCo itself does not function efficiently. While a complete discussion of this enzymatic 
inefficiency is beyond the scope of this article, it’s enough to say that the photosynthetic process becomes 
disconnected and actually “unfixes” carbon, so that C3 plants just can’t survive in such extreme environments. 
Succulent, slow-growing CAM plants are the winners in this tortoise and hare race.
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With a hand lens, you can 
also discover that the stomates of 
drought resistant leaves are gener-
ally absent from the adaxial surface, 
where water loss would be greatest. 
Those found on the abaxial (lower) 
leaf surface are often concentrated in 
stomatal crypts, sunken chambers 
within the lower epidermal tissue. 
These chambers contain numerous 
trichomes in addition to the stomata, 
and these trichomes serve as a con-
densation surface for transpired wa-
ter. The result is a protected, humidi-
fied chamber that effectively reduces 
water loss from the stomata.

Overall, leaves tend to either be 
small and thick or highly dissected.  
They may be pressed against the stem 
or tightly grouped, arrangements that 
reduce overall exposure to heat- and 
wind-induced evaporation. In some 
arid species, leaves are not just re-
duced but absent altogether, and 
photosynthetic function is transferred 
to stem tissues. These stems vary in 
appearance from traditional trunk 
structures to those that more closely 
resemble thickened leaves. These lat-
ter stems are called cladodes and are 
common among the cacti and succu-
lent genera. Other common modifi-
cations of both leaves and stems in-
clude trichomes, spines, thorns, and 
prickles, which serve dual purposes 
in both shading leaves and in repel-
ling insects and browsing animals in 
search of moist tissues.

Plant growth response to water
Arid species typically exhibit 

slow above-ground growth rates, an 
adaptation that allows available re-
sources to be directed to root explo-
ration. Though cacti and succulents 
have relatively shallow root systems, 
they do produce many fine, tempo-
rary roots in response to rainfall or 
irrigation. Water is not stored in the 
roots of these species but rather in 
their leaves or stems, which are often 
ribbed to allow for rapid increases 
in volume. Thus, many xerophytes 
have columnar or spherical growth 
forms which can expand or contract 
with water availability.

Growth rates can increases sig-
nificantly during the rainy season, 
or when xerophytes are grown un-
der artificially irrigated conditions 
in landscapes, greenhouses, and in-
doors. This growth response often 
signals a change in photosynthetic 
strategy [sidebar 1] and often in-
cludes the production of leaves, 
which will die back when water be-
comes scarce. Such biochemical flex-
ibility has repercussions in a number 
of situations:

1) horticulturally important spe-
cies can be produced more rap-
idly in greenhouses for use in 
homes and landscapes;

2) rare and endangered species can 
be produced more quickly for 
ecological restoration; and

3) lush growth responses of xe-
rophytic landscapes can cause 
homeowners to irrigate more 
frequently that is wise in arid 
communities [sidebar 2].

Managing succulent species in the 
landscape

As discussed in the sidebar on 
xerophytic landscapes, homeown-
ers can unwittingly use more water 
in managing a “drought resistant” 
landscape than they think. In ad-
dition to irrigation needs, there are 
some other topics that should be con-
sidered when installing or managing 
desert natives in the landscape.

Hydrogels or water crystals are 
widely sold as soil conditioners and 
function by creating larger soil ag-
gregates, which reduces erosion and 
improves water holding capacity. 
Water is released slowly to the sur-
rounding soil, reducing the need for 
irrigation. The most commonly used 
hydrogels are synthetic polyacryl-
amide gels (PAM), though other 
have been developed that are based 
on protein or starch. Regardless of 
the formulation, all hydrogels are 
temporary treatments. 

Mycorrhizae are often added to 
soils to help reduce drought stress. 
While it is well known that my-
corrhizae will enhance both water 
and nutrient uptake through roots 
of all plants, including cacti and 
succulents, healthy landscapes 
will already have a natural pop-
ulation of these beneficial fungi. 
Thus, their addition to healthy 
soils is unnecessary. 

Phosphorus is sometimes tout-
ed as a useful addition to droughty 
soils, in the belief that it will increase 
root growth. However, landscape 
soils are rarely phosphorus deficient 
and addition of excessive phosphate 
will both inhibit mycorrhizal associ-
ations and contribute to non-point 
source pollution of aquatic systems. 

Mulching the landscape after 
installing xerophytic plants is criti-
cally important step for both water 
conservation and root protection. 
Inorganic mulches, including pum-
ice and other volcanic rock, are the 
best choices for these landscapes. 
Research has shown that chunky, 
3-dimensional mulches do not trans-

Many desert succulents will take advan-
tage of extra water to form leaves, as 
in this indoor euphorb. When water is 
limiting, the leaves will fall.
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Sidebar 2: Do xerophytic plants really use less water?
By definition, xerophytes are adapted to drought; this 
does not mean that they don’t like water. In fact, xe-
rophytes are particularly adept at taking up and storing 
water when it’s available. One study demonstrated 
that mesquites – a staple of xeric landscapes – use 
more water than oaks under optimal conditions. The 
more water the plant stores, the more it can grow; 
new leaves appear and succulence increases. During 
the transition from moist to dry conditions, xerophytic 
species often shed their leaves to reduce moisture 
loss and enter dormancy. Drought tolerant species can 
tolerate drought – but they grow slowly under droughty 
conditions and often are less aesthetically pleasing. 
Thus, homeowners can actually use more water to 
irrigate xerophytic landscapes than they would with a 
traditional landscape. 

There is a subtle but significant disconnect between a 
typical homeowner’s understanding of water conser-
vation issues and the implementation of water conserving practices in arid landscapes. Residents of desert 
communities are well aware of future water resource challenges and report their willingness to use desert 
plants as part of their landscape. Yet realistic desert-type landscapes are still not widespread in these com-
munities. The disconnect is more easily understood by looking at a few specific examples:

1) A study in the southwestern US several years ago demonstrated that homeowners understood the ecological 
principles behind xeriscaping, but their desire to have an aesthetically pleasing landscape translated to 
increased irrigation. Ironically, those homeowners most concerned about water shortages and conservation 
used more water than their neighbors with traditional landscapes.

2) Many communities support limiting the use of turf-grasses and increasing native or natural landscapes in 
their place. Yet at least one study has shown that over time “water conserving” ornamental landscapes 
use more water than traditional turfgrass landscapes. In another study, the new xeric landscapes were 
overplanted and over-irrigated, necessitating frequent pruning of these highly productive systems.

The key word highlighted earlier is “realistic.” Desert landscapes are not densely planted; desert plants are 
widely spaced because they compete with one another for water. Furthermore, many “desert” residential 
landscapes consist of a cactus or two juxtaposed with petunias and turf. Xerophytes are naturally slow growing, 
taking advantage of infrequent rainfall events to grow rapidly, then to slow down again. Yet none of these 
criteria is considered in xeriscape design, resulting in landscapes that are neither realistic nor sustainable, 
and which in fact use excessive amounts of the very resource they are intended to conserve.

Therefore, selection and subsequent management of xerophytic plants needs to be done thoughtfully and 
realistically. While all new plantings – including xerophytes - require frequent watering until they are estab-
lished, maintenance irrigation needs to reflect community conservation goals. Accomplishing this requires 
an individual to change both one’s practices and expectations. The first is perhaps most easily addressed: 
methods that simplify irrigation delivery (such as installed sprinkler systems and timers) generally will deliver 
water more frequently or in greater quantities than is optimal for a landscape.  A recent survey conducted 
in a suburban US city found that households with installed sprinkler systems used twice as much water as did 
households with moveable systems. Appropriate irrigation needs can best be determined by observation, not 
by convenience.

Combining desert succulents with water-needy turf and 
annuals can result in overwatering and root rot as seen 
in this cactus.
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mit heat through the soil as much as 
2-dimensional mulches do; this last 
category includes concrete or asphalt 
pavement and dark plastics or fabric. 
Organic mulches are neither natural 
nor particularly effective in desert 
landscapes, though they are better 
than bare soil or landscape fabrics. 
Likewise, nurse plants or other pro-

tective structures (e.g. boulders or 
soil mounds) can help young suc-
culent species establish by reducing 
heat and water stress. This last strat-
egy mimics how cacti establish in na-
ture; they are often found in clumps 
on the shaded side of existing plants 
and other surface irregularities.

Linda Chalker-Scott, Ph.D.,  
Extension Urban Horticulturist 
and Western Arborist Editor  
(lindachalkerscott@gmail.com)

All photos by Linda Chalker-Scott

Sidebar 2 Continued

The second change is more difficult, as it requires a change in what an individual perceives as aesthetically 
acceptable. To a certain extent, the change will be forced upon homeowners as water for irrigation use be-
comes more expensive if not restricted. But it can be made less painful by spending some time in native desert 
landscapes and appreciating the beauty and tenacity of the plants that naturally survive there.

A cobblestone mulch helps prevent erosion and weed establishment in desert landscapes.
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Mark Thomas Reith, Jr., Plumas Lake, CA
Ryan Stout, Oakhurst, CA
John William Strobel, Raymond, CA
Constance A. Teschner, Fairfield, CA
Grant Seungkee Tibbetts, Prescott, AZ
Bruce Triebold, Oakhurst, CA
Ryan Tyson, Oakhurst, CA
Benjamin J. Vasquez, Oceanside, CA
Christine Vosher, Calistoga, CA
George Burton Weiss, Menlo Park, CA
Robert Weiss, Redlands, CA

Municipal Specialist

Jacob Hershal Adams, Los Molinos, CA
Richard VC Adkins, Gilbert, AZ

Jason Michael Fauth, San Martin, CA
Angie Flores, Vista, CA
Loren Klick, Los Angeles, CA
Travis Dale McNeill, Redding, CA
Justin Prentice Morejohn, Davis, CA
Jason Shirar, Redwood City, CA
Juan Solomon, Escondido, CA
Erika Teach, Sacramento, CA
Robert White, Santa Barbara, CA
Katherine Williams, Los Angeles, CA

Certified Tree Climber (or Lift) Specialist 

Alberto Abrego Baltazar, Torrance, CA
Hugh Aleni Aiono, Wahiawa, HI
John Anderson, Sacramento, CA
Henry Atwood, Jr., El Cajon, CA
Rigoberto Ayala-Corona, Lynwood, CA
Diovonni Avy Barnes-Garcia, Sylmar, CA
Kevin Berni, Roseville, CA
Ronald Brack III, Waianae, HI
Eulises Ceballos, Sacramento, CA
Angel Cruz Cardenas, Chula Vista, CA
Devan Darling, Honolulu, HI
Oscar Delgado Duran, Oak View, CA
Daniel Espejel Palestino, Chatsworth, CA
Edwin Antonio Fuentes, Anaheim, CA
Oscar Gutierrez, Anaheim, CA
Eduardo Hernandez, Anaheim, CA
Zackery Johnson, Citrus Heights, CA
Kaulana Duke Kalohi, Honolulu, HI
Sheldon Kealoha, Honolulu, HI
Jose Lemus Tenorio, Escondido, CA
Juan Carlos Lopez Garcia, Anaheim, CA
Greg Lukoski, San Francisco, CA
Tony Martinez, Van Nuys, CA
Kyle McSpadden, Sacramento, CA
Richard Montoya, Anaheim, CA
Ryan Trevor Nappen, Sacramento, CA
Brian Young Norton, Anaheim, CA
Jaime A Pinedo, El Monte, CA
Candelario Priego, Anaheim, CA
Carlos Pulido, Los Angeles, CA
Serafin Samuel Ramirez, San Diego, CA
Edward J Rivas, Anaheim, CA
Nathan Rodriguez, Chula Vista, CA
Jorge Luis Saldana, Corona, CA
Niceto Sanchez Pinedo, Baldwin Park, CA
Chris A. Starkweather, Mill Valley, CA
Vincent Michael Tankersley, Anaheim, CA
Richard Rene Tomisa, Kapolei, HI
Ivan Omar Velazquez, Sacramento, CA

Tree Risk Assessment Qualification

Parshuram Acharya, San Diego, CA
Bruce Aizawa, Brentwood, CA
George Aldridge, Roseville, CA
Jason C. Alexander, Strathmore, CA
Robert Askine, Rancho Murieta, CA
Alexandra Baldwin, Aptos, CA

Jesus M. Banuelos, Jr., Hayward, CA
Ismael Barba, Corona, CA
Gavin Beach, San Rafael, CA
Erik Christiaan Betz, Occidental, CA
Matthew J. Bianchini, Aptos, CA
Colin Blackie, San Jose, CA
Karen Lynn Bloom, Anderson, CA
Daniel Brackney, Oakhurst, CA
Jonathan Brody, Forestville, CA
Kyle Brown, Oakland, CA
Alfred Burt, Jr., Camarillo, CA
Alexander Ivan Chacon, Rancho Cucamonga, CA
Daniel Chavarria, Anaheim, CA
Rolando V. Chavez, Lancaster, CA
Juan M. Chavez, Manteca, CA
Sean O. Christopher, San Clemente, CA
Adam Crook, Rough and Ready, CA
Kenith Robert Dant, Penn Valley, CA
Nicholas John Decena, Martinez, CA
Francisco Javier Delgado, Menifee, CA
Jose Luis Delreal, Anaheim, CA
Adriana Diaz, South Gate, CA
Caiman Dinneen, Berkeley, CA
Marc Dottson, San Jose, CA
Heith C. Drake, Norco, CA
Aron S. Dunlap, Fresno, CA
Kenneth Jefferson Dyer, Tulare, CA
Chuck Dykes, Redlands, CA
Steven Edwards, Los Angeles, CA
David Ephron, San Diego, CA
Mauricio Escobar, Vacaville, CA
Samuel Estrada, Pasadena, CA
David Evans, Redondo Beach, CA
Charles E. Fairbank, III, Gardnerville, NV
Jason Michael Fauth, San Martin, CA
Luis Fematt, Los Angeles, CA
Kurt Fouts, Capitola, CA
Alonso Garcia, Anaheim, CA
Isaac Garza, Indio, CA
Todd Golding, Mesa, AZ
Carlos Gonzales, Lake Isabella, CA
Max Ben Greene, Ventura, CA
Joshua Hallett, Tehachapi, CA
Craig Hancock, Berkeley, CA
Brett Albert Hansen, Montclair, CA
Patrick Hapner, Rancho Santa Margarita, CA
Cooper Harris, Santa Cruz, CA
Jeff Harvey, Orange, CA
Isaac Harvey, Oakland, CA
Kendra Heinicke, Westlake Village, CA
Zachery M. Henry, Visalia, CA
Nicholas James Hernandez, Bakersfield, CA
Sergio Hernandez Aguirre, Fresno, CA
Jennifer Huang, Sunnyvale, CA
Yuling Huo, Santa Barbara, CA
Israel Ibarra, Riverside, CA
Marcos A. Jaime, Benicia, CA
Samuel Jimenez, Anaheim, CA
Raeann Lucille Johnson, Sacramento, CA
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Tree Risk Assessment Qualification HoldersCredentials by State

Ken Jones, Reno, NV
Kawika Kanealii, Sacramento, CA
Erich Kast, Oceanside, CA
Joshua Keene, Grass Valley, CA
Stephen M. Keller, Oakland, CA
Robin Kim, La Habra, CA
Mary Jane Kingman, Long Beach, CA
Brian Kirchner, Walnut Creek, CA
Noam Y Knopf-Boyer, Pleasant Hill, CA
Russell T. Kobayashi, Novato, CA
Kirby Koepke, Berkeley, CA
Alison Lancaster, Santa Monica, CA
Dean Thomas Leonard, La Verne, CA
Jonathan Lockwood, Lotus, CA
Ulises Loera, Rancho Cucamonga, CA
Matthew Allen Long, Modesto, CA
Christopher Loucks, Anderson, CA
Eloy Marquez, Anaheim, CA
Ernesto Matias Marquez, West Hills, CA
Richard L. Mathey, Oakland, CA
Joe Mattos, Pleasant Hill, CA
Lonnie Mauck, Squaw Valley, CA
Jessica Leigh McCormick, Tracy, CA
Jeff Y. McDonald, Amador City, CA
Daniel McGinnis, Concord, CA
Kevin Mckernan, Fallbrook, CA
Rachele Melious, San Diego, CA

Joy Mellera, Angels Camp, CA
Timothy Roger Messa, Brentwood, CA
Michael Metcho, Ventura, CA
Vidal Millan, Palmdale, CA
Kyle Steven Mills, Grass Valley, CA
Ross Montes, Azusa, CA
Tim Moran, Sacramento, CA
Steven Eric Morefield, Cottonwood, CA
Arthur V. Murphy, San Pedro, CA
Zachary Neider, Folsom, CA
John Jay Nelson, Orange, CA
John Newman, French Camp, CA
Victor J. Oliva, Clovis, CA
David Orlandi, San Rafael, CA
Mikael P. Ottoson, Lake Arrowhead, CA
Dylan Packard, Alameda, CA
Leslie Parker, Sacramento, CA
Sean Pauly, El Dorado, CA
Lorenzo Perez, Anaheim, CA
Luis Perez, Pomona, CA
Kyla Lee Phillips, San Jose, CA
John Lee Pineda, Anaheim, CA
Madeleine B Rauhe, Los Angeles, CA
Randolph Resch, San Rafael, CA
Stephen Reynolds, San Francisco, CA
Clinton Robison, San Jose, CA
Tracy C. Ryan-Johnson, Topanga, CA

Wayne Sager, Cloverdale, CA
Daniel Sanchez, Perris, CA
Joseph Vincent Scaminaci, Lake Forest, CA
Paul Scannapieco, Verdi, NV
Kevin Schwartz, Cupertino, CA
Brennan Thomas Sellers, Chico, CA
Patrick Shand, San Rafael, CA
Vanessa Shevlin, El Cajon, CA
Andrew Vincent Smetona, Trabuco Canyon, CA
Angus Jay Smith, Cool, CA
Marcus Starkey, Honolulu, HI
Gerald Stephens, Altadena, CA
Scott Stephenson, Auburn, CA
Jesus Efren Tapia-Ramos, Santa Ana, CA
Theo Tino, Bakersfield, CA
Blake Troxel, Oakland, CA
Ryan Urbano, Camino, CA
Lorenzo Villaneuva, Altadena, CA
Sebastian Walton, San Francisco, CA
Matthew Wauters, Redwood City, CA
Jessica Michele Weber, Lakewood, CA
Douglas A. Wildman, San Francisco, CA
Rocky Yosek, Tucson, AZ
Paul J. Zaft, Windsor, CA 
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Chris Van Dusen
CA Lic. #: 0E12790

Contact:
Chris Van Dusen 

Cell: 916.804.2970
Office: 858.888.7815

Fax: 858.888.7816
cvandusen@wateridge.com

www.wateridge.com

1330 21st Street Suite 100
Sacramento, CA 95811

Coverage offered for

New agency.
Same great service.

members of the WCISA
• Workers Compensation from 

Multiple Carriers
• General Liability for Tree Service 

Companies
• Errors & Omissions for Arborist 

Consultants
• Commercial Boom Truck/ Box Truck 

coverage
• Chippers, Stump Grinders, & Other 

Equipment
• Pesticide & Herbicide Applicators
• Mistaken Work & Property Damage

Chris Van Dusen
Offering specialized insurance
coverage for the tree care industry

“Prompt. E�cient. Cost E�ective. Always.” 
– Ray Morneau
Consulting Arborist, Mountain View, CA

“Chris’ services as my agent are beyond compare. 
He is always on top of things, proactive, and 
working for my best interests.”
– Michele O‘Neill
Treescapes, Camarillo, CA

“Chris Van Dusen has saved me more than 60%. 
Insurance doesn’t have to be expensive to get 
great service.”
– Gabe Beeler
Fallen Leaf Tree Management, Sacramento, CA
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Western Chapter
International Society of Arboriculture

31910 Country Club Drive, Porterville, CA  93257  

New Dates! NOVEMBER 9-12, 2020

More details coming soon


