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SUSTAINABLE STRATEGIES
Plant Selection for San Diego’s Changing Ecosystems

1:30  -3:00
INTRODUCTION:  
MICHELLE LANDIS

HOW TO GROW / SPECIFY HEALTHY TREES:
BRIAN KEMPF –Urban Tree Foundation –
Wood Architecture

RELIABLE LOW WATER PLANTS: 
SUZIE WIEST-Village Nurseries

REGIONAL PESTS: 
NICK BASINSKI–County of SD Agriculture Dept.

DESIGN / CONSTRUCTION TECHNIQUES FOR      
EXISTING TREES IN NEW LANDSCAPES: 
VINCE MIKULANIS–Davey Resource Group –
Community Forestry Advisory Board –San Diego 
Urban Forests Council

3:00-3:30
QUESTIONS AND COMMENTS
Panelists and Audience Discussion

3:30-4:30
NETWORKING & SOCIAL HOUR

SAN DIEGO ASLA STEWARDSHIP COMMITTEE
SUSTAINABLE STRATEGIES– Plant Selection for SD's Changing Ecosystems

WORKSHOP August 4TH, 2017



Tree Central Leaders: 
Proper nursery practices,
specification and correction

Brian Kempf – Urban Tree Foundation, Wood Architecture
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Illustrations Ed Gilman
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Illustrations Ed Gilman





































































David Burger, UC Davis Department of Plant Sciences

Barrie Coate, Consulting Arborist, Los Gatos

Larry Costello, UC Cooperative Extension, Half Moon Bay

Robert Crudup, Valley Crest Tree Company, Sunol

Jim Geiger, US Forest Service, Pacific South West 

RegionBruce Hagen, California Department of Forestry and Fire 
Protection, Santa Rosa, 

RetiredRichard Harris, Professor Emeritus, UC Davis Department of 
Plant Sciences

Brian Kempf, Urban Tree Foundation, Visalia

Jerry Koch, City of Berkeley Division of Urban Forestry, Retired

Bob Ludekens, L. E. Cooke Company, Visalia

Greg McPherson,  US Forest Service, PSW Research Station, Center 
for Urban Forest Research

Martha Ozonoff, California ReLeaf, Davis

Ed Perry, UC Cooperative Extension, Stanislaus County

Markio Robert, Caltrans LDA Maintenance Division, Oakland
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Additional Information: 
• Urban Tree Foundation - PDF and CAD details and specifications: 

http://www.urbantree.org/
• International Society of Arboriculture – many resources for tree

owners, arborists, contractors, planners and developers: 
http://www.isa-arbor.com/

A
D

D
ITIO

N
A

L IN
FO

R
M

ATIO
N

SAN DIEGO ASLA STEWARDSHIP COMMITTEE
SUSTAINABLE STRATEGIES– Plant Selection for SD's Changing Ecosystems

WORKSHOP August 4TH, 2017

http://www.urbantree.org/
http://www.isa-arbor.com/


Select ‘Low-Water’ Plants for 
MWELO Compliance
Suzie Wiest,  Village Nurseries
August 4, 2017
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- 8 Growing Grounds from Sacramento to San Diego provide the full spectrum in micro-climates 
allowing us to supply fully acclimatized and top quality plant material.

- 4 Landscape Centers in Huntington Beach, Orange, San Diego, and Sacramento
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About Village Nurseries

Founded in 1976 and offering nearly 
1,000 acres of the West’s most 
varied and complete inventory of 
trees, shrubs, and perennials, 
Village is your single source for 
landscape material. 

Partnerships developed with top 
breeders keep Village on the 
leading edge with the latest and 
most improved plant introductions.



MWELO, WUCOLS & the UC Irrigation Field Trials

23 CCR § 492.4 - § 492.4. Water Efficient Landscape Worksheet.
(b) Water budget calculations shall adhere to the following requirements:
(1) The plant factor used shall be from WUCOLS or from horticultural researchers with academic 
institutions or professional associations as approved by the California Department of Water 
Resources (DWR). 

Although there is not a current 
method of adding plants onto the 
WUCOLS list, the regulation wording 
has been modified and is not quite as 
restrictive as in the original version. It 
now says …

Good News for New Introductions!!!

UC Irrigation trial of Lomandra Platinum Beauty™
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UC Davis Irrigation Field Trials for Landscape Plants

Reports are available at: http://ccuh.ucdavis.edu/Resources/plant-trials
2005-2006, 2008-2009, 2011-2012, 2011-2013, 2012-2014, 2013-2015



Bouteloua gracilis ‘Blonde Ambition’ (PP# 22,048)
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WUCOLS classification for the species is “Low”; 2017 UC Water Trials -“Low”



Ceanothus maritimus ‘Valley Violet’
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WUCOLS classification for Regions 3 and 4 – “Low”; UC Water Trials – “Low”



Laurus nobilis ‘MonRik’ Little Ragu® (PP# 25,915)
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Lomandra longifolia Platinum Beauty™ (PP# 25,962)
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Included in the 2017 Irrigation Trial – observed as “Low” water use



Muhlenbergia capillaris ‘Irvine’ Plumetastic™ (PPAF)
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- To be included in the 2018 field trials; sponsored by Village Nurseries



Penstemon heterophyllus ‘Margarita BOP’
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WUCOLS classification in Regions 3 and 4 - “Low”; UC Davis Water Trials – “Low”



Salvia clevelandii ‘Winifred Gilman’
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WUCOLS classification in Region 3 is “Low” and 4 - “Very Low”



Verbena lilacina ‘De La Mina’
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WUCOLS classification in Regions 3 and 4 - “Low”



Emerging Wood Pests 
in San Diego County: 

How land managers can detect and 
respond to pests

Nick Basinski, San Diego County Department of Agriculture, 
Weights & Measures
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Invasive Shothole Borer Beetle and Fungi

Adult female: 1.8-2.5 mm long Adult male: 1.5 mm long

Photos | top: Gevork Arakelian/LA County Dept of Agriculture; bottom: Akif Eskalen/UC Riverside

Graphium sp.Fusarium euwallaceae Acremonium sp.

Presenter
Presentation Notes
Ambrosia Beetle

Beetle – Fungi complex; symbiotic relationship
Mechanical damage-
Galleries weaken structure of branches and trunk

Fungi clog the xylem transport, causes shortage of water- weakens and or kills tree

Self sufficient:
Bring along their own food/fungi - fusarium
Live inside the wood
Produce mainly daughters
Are already ready to reproduce when leaving their birth place
Siblings mate and Single female can start an entire new population

Estimate 2-4 generations/year in So. California

PSHB - Orange/LA/Ventura/Riverside/San Bernardino/Israel=Taiwan beetle
KSHB - San Diego/Orange=Vietnam beetle and is carrying different strains of fungi

In 2012 the beetle was collected from a backyard avocado tree in South Gate, and from several tree species at local botanical gardens
It now appears to be established in Los Angeles, Orange, Ventura, San Bernardino and Riverside Counties. A single beetle was caught in Santa Cruz County in 2014.

KSHB/FD was confirmed to be attacking avocado trees in several commercial groves in north San Diego County in 2014 as well as several species of landscape trees in a single area in east San Diego County. In 2015, a large-scale infestation was identified in the southwestern area of the County at a public regional park.





Presenter
Presentation Notes
New detections –

KSHB - Tijuana River Regional Park – SW corner of San Diego County (Fall 2015)

PSHB - Santa Paula – avocado groves, Ventura County (Fall 2015)

PSHB – Temecula – traps only, near avocado packing houses (Fall 2015)

PSHB - Santa Ana Riparian Habitat – Riverbed Park in Riverside  (March 2016)



Shothole Borer Infestation in Tijuana River Valley, November 2015



Signs and Symptoms

(a) Round entry/exit hole ~0.85 mm in diameter (b) staining beneath bark
(c) bark staining (d) gumming (e) frass (f) sugary exudate

Photos | a, c: Monica Dimson/UCCE Orange County; b, d: Akif Eskalen/UC Riverside
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Infested Sycamore tree in UCI 

Infestation in main trunk Infestation in branches

7”
18cm

24”
60cm

Akif Eskalen, UCR

24”
60cm

7”
18cm



ISHB Reproductive Hosts

1. Box elder (Acer negundo)*
2. Big leaf maple (Acer macrophyllum)*
3. Evergreen maple (Acer paxii)
4. Trident maple (Acer buergerianum)
5. Japanese maple (Acer palmatum)
6. Castor bean (Ricinus communis)
7. California sycamore (Platanus racemosa)*
8. Mexican sycamore (Platanus mexicana)
9. Red willow (Salix laevigata)*
10. Avocado (Persea americana)
11. Mimosa/Silk tree (Albizia julibrissin)
12. English oak (Quercus robur)
13. Coast live oak (Quercus agrifolia)*
14. London plane (Platanus x acerifolia)
15. Fremont cottonwood (Populus fremontii)*
16. Black cottonwood (Populus trichocarpa)*
17. White alder (Alnus rhombifolia)*
18. Titoki (Alectryon excelsus)
19. Engelmann oak (Quercus engelmannii)*
20. Cork oak (Quercus suber)
21. Valley oak (Quercus lobata)*
22. Coral tree (Erythrina corallodendron)

23. Blue palo verde (Cercidium floridum)*
24. Palo verde (Parkinsonia aculeata)
25. Moreton Bay chestnut (Castanospermum australe)
26. Brea (Cercidium sonorae)
27. Mesquite (Prosopis articulata)*
28. Weeping willow (Salix babylonica)
29. Chinese holly (Ilex cornuta)
30. Camellia (Camellia semiserrata)
31. Acacia (Acacia spp.)
32. American sweetgum (Liquidambar styraciflua)
33. Red flowering gum (Eucalyptus ficifolia)
34. Japanese wisteria (Wisteria floribunda)
35. Goodding's black willow (Salix gooddingii)*
36. Tree of heaven (Alianthus altissima)
37. Kurrajong (Brachychiton populneus)
38. Black mission fig (Ficus carica)
39. Japanese beech (Fagus crenata)
40. Shiny xylosma (Xylosma congestum)
41. Mimosa/Silk tree (Albizia julibrissin
42. Draft coral tree (Erythrina humeana
43. Black poplar (Populus nigra)*
44. Black Willow (Salix nigra)*
45. And the list keeps growing

* Native Species



Cultural Control and Sanitation

• Tree removal
• Treatment of slash 

and debris
• Chipping or 

grinding
• Solarization and 

composting
• Firewood 

movement

Mark Adams, Downey Trees, Bugwood.org

Joseph O'Brien, USDA Forest Service, Bugwood.org 

Presenter
Presentation Notes
Sanitation Summary:

Firewood movement will spread beetle

Chipping appears very effective - most effective at <1”.

Solarization: effective in summer - higher temperatures created with use of clear plastic vs black. Solarization not effective in the Fall and Winter months – only summer.
Ambient temperatures 95-105°F (33-40°C)
Otherwise, store covered logs on site for several months




Goldspotted Oak Borer (GSOB)
(Agrilus auroguttatus)

Photos | Tom Coleman, PhD/USDA Forest Service-Forest Health Protection

Presenter
Presentation Notes
Buprestidae family – jewell beetles (EAB); first categorized as A. coxalis

Adults - 10mm (0.4 in.) long
Larvae – 18mm (0.75 in.) long – Mature larvae are white, legless, slender with C-shaped spericles and two pincher-like spines at the tip of the abdomen.

Arrow – only life stage causing significant tree injury… while feeding

Photo of extensive larval feeding

Larval feeding occurs in a meandering pattern
black appearance when the bark is freshly removed
Larval galleries are tightly packed with dark-colored frass.

Extensive larval feeding can kill large areas of the phloem, leaving areas of dead tissue often filled with tree sap
This feeding activity eventually girdles and kills trees.

San Diego County oak mortality previously linked to consecutive years of extreme drought
2008 – Tom Coleman linked the mortality to several years of unmanaged goldspotted oak borer infestation

Why GSOB a problem?
Exotic pest to California 
Surveys estimate >80,000 trees killed in San Diego County
The beetle primarily kills two oak species – Coast life oak and California black oak

Little to nothing known about GSOB prior to 2008

GSOB is considered by some experts to be the most significant insect threat to oaks in CA



(a) Coast live oak, Quercus agrifolia (b) California black oak, Q. kelloggii
(c) Canyon live oak, Q. chrysolepsis (d) Englemann oak, Q. engelmanni

GSOB hosts in California

a b

c d

Photos | Tom Coleman, PhD/USDA Forest Service-Forest Health Protection

Presenter
Presentation Notes
Mortality impacting the some of the most drought tolerant species on the landscape, except one

Top left: Coast live oak (Quercus agrifolia)
Top right: CA black oak (Q. kelloggii)
Bottom left: Canyon live oak (Q. chrysolepsis)
Bottom right: Englemann oak (Q. engelmanni)



Map | Kim Corella/CAL FIRE



GSOB injury across 
several size classes

<10" DBH
30% injured by GSOB

6% dead with GSOB injury

10-20" DBH
61% injured by GSOB

8% dead with GSOB injury

20-30" DBH
77% injured by GSOB

26% dead with GSOB injury

>30" DBH
85% injured by GSOB

40% dead with GSOB injury
DBH=tree diameter at breast height

Presenter
Presentation Notes
Ground survey findings:
Percent infestation and mortality in each size class
Increase dramatically in larger, mature trees
Greatest threat to trees >15-in dbh
Has been recorded in oaks as small as 5-in dbh



Symptoms/Evidence of Attack

Branch dieback and 
Crown thinning

Staining Woodpecker 
feeding



GSOB exit holes



• Combining management options into an 
effective and environmentally sensitive 
approach to managing GSOB

Integrated pest management (IPM)

Monitoring 
and 

Surveying

Insecticide 
use

Removal of 
infested  trees

Restoration

Presenter
Presentation Notes
Monitoring
- Purple traps, trap trees, and health assessments

Insecticide treatments
Size class and host preference
Apply systemic insecticide injection to lightly infested trees: Emamectin benzoate via stem-injection…end of February… lasts 2 years
Apply preventative basal systemic insecticide to adjacent  and apparently uninfested trees + lightly infested trees found late
Dinetefuran
April (minimum of 2 weeks before emergence
Kills larvae…. lasts 1 year
Apply barrier spray to all lightly infested trees
Carbaryl
May (just prior to adult emergence)
Kills adults and larvae emerging from eggs…. Lasts about 3 months

Infested wood management

Biological control
- Classical biological control





Grinding

TarpingSeasoning

Managing GSOB-infested wood

Bark Removal

Presenter
Presentation Notes
Firewood management best control option for limiting the spread of GSOB.
Season wood from infested trees for two years before moving out of area
CA Firewood Taskforce established in 2011; part of CA Forest Pest Council

Managing infested wood can limit the human-assisted spread of GSOB in CA.

Various management options are available for large-scale or small-scale landowner:
Debarking
Grinding
Seasoning
Tarping



Infested wood treatment and utilization
The danger posed by infested wood:

This amount of bark produced…

…168 beetles

Presenter
Presentation Notes
Management Options
Grinding Study



South American Palm Weevil



www.dontmovefirewood.org
• Season wood from 

recently killed trees for 
two years

Presenter
Presentation Notes
Firewood management best control option for limiting the spread of GSOB.
Season wood from infested trees for two years before moving out of area
CA Firewood Taskforce established in 2011; part of CA Forest Pest Council
UCCE lead survey of campers re:  firewood attitudes and knowledge
UCCE assists with public awareness campaign, “Buy It Where You Burn It” in conjunction with the national ‘Don’t Move Firewood’ effort.



Tree Pest Websites

http://ucanr.edu/sites/gsobinfo/
http://ucanr.edu/sites/pshb/
http://cisr.ucr.edu/palmarum.html

Distribution maps and report 
forms can be accessed from 
these pages



Design and Construction 
Techniques for Trees in 
New Landscapes
Vince Mikulanis
Operations Manager - Davey Resource Group
San Diego Community Forestry Advisory Board
San Diego Urban Forests Council
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Tree Protection
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Existing trees on site require protection from construction activities
• Tree Protection is often a requirement of the local jurisdiction
• Critical Root Zone – 1ft radius for every 1in diameter of trunk
• Tree Protection Zone – Area where construction activities prohibited

• Mulching, watering may be required within the TPZ
• Tree Protection Barrier – 4ft tall min, highly visible, sturdy barrier

ISA Texas
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Irrigation BMP’s
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• Design for Water Use Efficiency and site
• Proper watering for all landscape elements
• Site specific Requirements – drip, bubbler, rotor

• Install to Meet Design Criteria
• Ensure contractors install to specs

• Manage Landscape Water Resources

X



Tree Irrigation BMP’s
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• Trees require separate irrigation control valves!
• Infrequent, DEEP irrigation

• Water where the roots are!
• Drip / micro irrigation is best wherever practical



Consider Mulch as a Design Element

Benefits
• Helps retain soil moisture
• Adds Nutrients / Improves Soil Fertility and Structure
• Protects Drip Irrigation
• Reduces Competition
• Mower Damage Protection

Methods
• 3-4in deep
• Keep away from tree trunk
• Extend to dripline or 4-5ft min

Organic Mulch

SAN DIEGO ASLA STEWARDSHIP COMMITTEE
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Drip Systems for Trees
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• Spiral drip tubing with in-line emitters.
• Start near the trunk and spiral outward beyond dripline
• Place under mulch for maximum effectiveness

TreePeople



Water Considerations
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• Watering requirements for trees depend 
on size, species, location and season.

• Consult an Arborist!
• Can vary from 10gal/week for new trees 

to 500+ gal per month for large trees
• May need to run irrigation for HOURS

not minutes to ensure proper watering
• Separate Irrigation Control Valves

• When watering, ensure soil is moist to a 
depth of 12-14 inches



Establishment Alternative
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• Tree Watering Bags can be very effective
• Provide sufficient water during 

establishment
• Must be manually filled 
• Not a long term solution



Turf Replacement
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• Great time to ensure proper 
irrigation for trees

• Mulch is very important
• If mulch was not already 

present – use a thinner layer 
of organic

• Heat from rock and artificial 
turf and damage existing AND 
new trees



Surviving Drought
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• Lawns are less expensive to replace than trees of significant 
size

• Reducing turf irrigation – need to consider effects on trees
• 20% to 40% reduction CAN be OK but monitor tree health
• Supplemental irrigation may be required (soaker hose, slow 

drip from hose – may require watering times of a couple of 
hours)

• Provide a deep watering 1-2 times per month

• Check www.sdrufc.com for more info

http://www.sdrufc.com/


Non-Preferred Irrigation
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• Bubblers are not 
recommended within arborist 
community

• Do not provide proper soil 
moisture for trees

• Consider working with entity 
requiring irrigation bubbler for 
alternative methods

• If not possible, separate 
control valves and monitoring 
are necessary



Landscape and Tree Health Requires Full 
Circle Partnership and Education
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Construction

Maintenance

Design
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Presenter
Presentation Notes
This graphic really shows the full circle of being involved in landscapes and landscape construction from an architect point of view.  Nobody wants to spend time designing landscapes only to see them fall victim to poor implementation during or after the construction process.  Be involved with your clients and contractors to help them recognize the importance of proper tree care, installation, and maintenance to ensure the projects you design grow to their full potential!



When Partnerships Fail
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