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Health vs. 
Structure

• Healthy: 
Physiological 
term
– What most folks 

say they want
• Structure: 

Anatomical term
– What many folks 

really want
• They are related Photo: freeimageslive.com



Health, Physiology, and 
Photosynthesis

• Trees make their food from sunlight
– Red and blue light drive two different photosystems

• Each photosystem makes a 3 (or 4) carbon sugar
• Lots of different chlorophylls
• Lots of accessory pigments

– Carotenoids 
– Anthocyanins 

– Green light reflected
• Trees metabolize these same sugars to live, 

grow, and reproduce
– Energy budget



http://www.bio.miami.edu/dana/pix/chlorophyll_spectrum.jpg



Image: University of Michigan, Ann Arbor



Hazard Assessment 101

• There has to be a target
– Are you assessing for worker safety, or for 

homeowner safety?



Image: Tree Associates, Davis, CA



Hazard Assessment 101

• There has to be a target
• Stand back and look at canopy
1. Overall canopy:

1. Widowmakers: dead / hanging branches >2” dia
2. Dead patches in canopy: dead / decayed branches





Image: nooksand.wordpress.com



Hazard 
Assessment

• How stable is 
that branch?



Hazard Assessment 101

• There has to be a target
• Stand back and look at canopy
1. Overall canopy:

1. Widowmakers: dead / hanging branches >2” dia
2. Dead patches in canopy: dead / decayed branches

2. Co-dominant stems, weak branch unions



Weak branch 
unions

• Common on co-
dominant stems

• Usually their own 
weight pulls 
them apart



Hazard Assessment 101

• There has to be a target
• Stand back and look at canopy
1. Overall canopy:

1. Widowmakers: dead / hanging branches >2” dia
2. Dead patches in canopy: dead / decayed branches

2. Co-dominant stems, weak branch unions
3. Cracks and/or decayed trunk wood







Cracks / 
Decay

• Deep fissures in 
bark going to 
wood

• Longitudinal 
splits

• Foreign objects / 
past damage

• Fungal growth



Hazard Assessment 101

• There has to be a target
• Stand back and look at canopy
1. Overall canopy:

1. Widowmakers: dead / hanging branches >2” dia
2. Dead patches in canopy: dead / decayed branches

2. Co-dominant stems, weak branch unions
3. Cracks and/or decayed trunk wood
4. Root problems



Image: Bob Polomski, Clemson U.



Root 
Problems

• These can be 
the hardest to 
find

• Take the time to 
do a root collar 
inspection



Root collar

• This is where 
lots of serious 
problems hide
– Girdling roots
– Soil lifting or 

fracturing
– Decay fungi





Drought

• Populations in 1950’s were: 
– People: half of what it is now (US Census)
– Mulberries in Terra Linda: almost double what 

it is now (according to long-time locals)
• Lawns and fruitless mulberries planted in 

tract homes
• Homes still there, some mulberries still 

there, but the landscape has changed





Symptoms

• Upper canopy:
– Leaves small and 

yellow
– Branch dieback

• Lower canopy
– Leaves full and 

green
– Some sprouting





One lawn left

• Gophers active in 
this lawn
– Limited yellowing 

and branch dieback 











Changing 
times

• Changing  canopies
– Lack of resources

• Cultural shifts
– Economic
– Environmental

• Cheaper water in 
1950’s?

• Environment never static
– Species adapt or die out
– Survivors not the 

toughest, but the most 
adaptable













UC IPM

• Environmental 
themes mentioned in 
management section

• Many other treatment 
options too

• Cultural and design 
options a good 
starting point
– Especially if you can 

cure more than one 
problem



Botryosphaeria 
(Diplodia)

• Opportunistic
• Huge host range

– Oaks (Diplodia)
– Redwoods, Sequoias, 

other conifers 
(Botryosphaeria)

– Madrone, Manzanitas
– … and on …

• Improve growing 
conditions

• Consult UC IPM

Photo: Larry Costello



Phytophthora
• Many species thrive in 

warm, wet soil
– e.g., P. cinnamomi
– Many more being 

discovered
– Most of these are primary

• All require water to infect
• Thrive in “Drench and 

Drought” irrigation
– Know your plants
– Monitor your soil
– Let things dry without 

stressing the plant



Armillaria (oak 
root rot)

• Opportunist > Primary
• Common in California 

soils
• Likes:

– Summer irrigation
• Consistently warm 

moist conditions
• Droughts, hot summers
• Vineyards
• Lawns

– Injured roots
• Especially larger roots

• Fungicides ineffective



Armillaria
• “Oak Root Rot”
• White mycelia
• Usually bark is soft 

where disease is 
advanced

• Smells like fresh 
mushrooms 
– Often subtle

• Sometimes clumps 
of tan mushrooms
– White spores







Beetles that 
attack oaks

• Bark & ambrosia 
beetles
– Pin-sized boring 

holes
– Talcum-fine boring 

dust
• Wood colored

– (ambrosia beetle)

• Rust colored
– (oak bark borer)



Ambrosia 
beetle

• California native
• Farms the 

Ambrosiella
fungus

• They kill drought 
stressed oaks

• No curative 
treatment





Ambrosia beetle
• The last part of 

SOD
• Don’t need 

Phytophthora to 
kill trees
– See and smell 

drought stress
• Outbreaks in low 

rainfall years
• Deep, infrequent 

summer water
• Preventative 

pyrethroid
insecticides



Oak bark beetle
• Similar lifecycle to 

oak bark beetles
– See and smell 

drought stress
• Outbreaks in low 

rainfall years
• Deep, infrequent 

summer water
• Preventative pyrethroid

insecticides

• Feed on living 
cambium



Oak bark beetle
• Tunnels may flux

– New fungal 
associate 
Geosmithia pallida

– Similar to alcohol 
flux 

• May be deadlier
– Check origin of 

foam
• Tunnel: Oak bark 

beetle



Conifers and 
beetles

• Monterey pine
– Five spined Ips

Ips paracofusus
• Attack higher in the 

canopy
• Distinctive Y shaped 

galleries

– Red turpentine beetle 
Dendroctonus valens

• Red tunnel entrances 
at tree base

– Turn white with age

• Provide summer water



Conifers and 
beetles

• Monterey pine
– Red turpentine beetle 

Dendroctonus valens
• Red tunnel entrances at 

tree base
– Turn white with age

– Five spined Ips
Ips paracofusus

• Attack higher in the 
canopy

• Distinctive Y shaped 
galleries

• Provide summer water
• Mulch / compost



Conifers and 
beetles

• Douglas fir invades 
oak woodlands in 
normal years
– Saplings don’t 

require a lot of 
water

– Big trees do 





Conifers and 
beetles

• Douglas fir engraver
Dendroctonus brevicomus

– Attacks Douglas fir on 
sub-optimal sites

– Outbreaks occur in dry 
years

– Almost routine 
occurrence in 
California

– Natural stand-in for fire



Polyphagous 
shot hole borer

• As far north as Ventura
• Kills many tree species

– Coast live & black oak
– Sycamore
– Boxelder and maple
– Cottonwood & willows
– White alder
– Wisteria and …

• Don’t move firewood
• Report suspected finds
• More info:

– http://ucanr.edu/sites/socaloakpests/Po
lyphagous_Shot_Hole_Borer/



Asian Citrus 
Psyllid (ACP)

• Head down pose
• Curlycue wax filaments
• Carries Huanglongbing

(HLB) disease
• HLB kills citrus
• ACP found recently in 

Pacifica / S. S.F.
• Report immediately
• More info: 

http://www.ipm.ucdavis.edu/PMG/C/D-CI-
CAND-FF.001.html



Citrus 
leafminer

• Only attacks young 
leaves

• Winding tunnels 
with clear “film”

• Inconspicuous 
larvae

• Parasites are here
• More info: 

http://www.ipm.ucdavis.edu/PMG/r1073
03211.html



• Assess water status 
12” below grade

– Hydraulic lift
• Let the tree tell you 

how it’s doing
– Look at current 

growth
– Effects occur over 

years
– A tree is the physical 

manifestation of a 
dance between its 
genes, the 
environment, and 
time

Management
Recommendations



Thanks!

• UC IPM: http://www.ipm.ucdavis.edu/
• Presentation on-line at:

– http://ucanr.edu/MarinIPM 
• Steven Swain:  415 473 4226

svswain@ucanr.edu


