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When things go wrong pests, pests, pests!

Tree parts and what can be eaten

Some old pests and their management

Some new pests upcoming attractions

UC Resources and Discussion





Stunted growth

Fungal twig dieback

Cryptocline Fungal branch dieback

Diplodia

Twig girdlers Agrilicus

Foliar insects, oak pit scale

Canker rots, Root rots, Armillaria

Soilborne Phytophthoras

Trunk insects &

associated fungi 

Stem cankers  & terminal

secondary decay fungi



• Pests: 

• Categories are not exclusive (or always useful)

• Symptoms often look alike

• Pest combinations or sequences are common

Abiotic 

vs

Biotic 

Primary 

vs

Secondary

Insects 

vs

Diseases

Foliar

vs

“Wood”



• Abiotic problems important, often first 

• Secondary pests common, important

• Insects visible (signs) vs. disease symptoms

• Foliars prominent, but “wood” pests lethal

– Diebacks, cankers, vascular wilts

Abiotic 

vs

Biotic 

Primary 

vs

Secondary

Insects 

vs

Diseases

Foliar

vs

“Wood”



Host

Pest Environment

Time



Trees and drought: problematic in several ways…

~ Trees need water to “feed themselves” (photosynthesis)

~ Drought = reduction in growth (which may persist)

Watson and Himelick, 2013
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Cultivars resistant (and not)





Erysiphe platani Microsphaera







Leaf blight

Shoot 
blight

Dormant 
cankers

Leaf litter, 
dead branches



Invertebrates: Insects, Mites & Snails

leaf-chewing

caterpillars plant 

juice-sucking

psyllids













Armillaria

Poor cultural practices



Armillaria



Photo: Eric Steinert, Munich.

Armillaria



•

Armillaria

Armillaria



Ophiostoma ulmi

1962

1972



Insect Examples:
Bark beetles and
Ambrosia beetles

A.D. Graves

J.K. Hasey



Combo example:
Pitch canker

A.D. Graves

Individual infections, that 

may progress down the 

branches 



Pitch canker – Fusarium circinatum
(“pine pitch canker”)

A.D. Graves

Host: Pines (but mostly 

Monterey pine, Pinus

radiata

Vector: several twig 

beetles, engraver beetles, 

and cone beetles



















Dr. Jim Downer says: 
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Host: Live oaks (Coast, 

Canyon); California black oak

Range: Riverside and San 

Diego Counties

CISR, UC Riverside

Prevention example: 
Goldspotted oak borer
Agrilus auroguttatus



Poster by Ed Lum



Agrilus planipennis



Agrilus planipennis



Agrilus planipennis



Emerald Ash Borer
Agrilus planipennis

www.emeraldashborer.info



Difficult challenges ahead… 
Polyphagous shothole borer 
and Fusarium dieback

Range: Los Angeles, Orange, 
Riverside and San Bernardino 
Counties

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. Red Willow (Salix laevigata)* 
9. Avocado (Persea americana)
10. Mimosa (Albizia julibrissin) 
11. English Oak (Quercus robur)
12. Coast live oak (Quercus agrifolia)*
13. London plane (Platanus x acerifolia)
14.Cottonwood  (Populus fremontii)* 
15. White Alder  (Alnus rhambifolia)* 
17.Engelmann Oak (Quercus engelmannii)*
18. Cork Oak (Quecus suber)
19. Valley oak (Quercus lobata)*
23. Moreton Bay Chestnut  (Castanospermum
australe)
24. Brea (Cercidium sonorae)
25. Mesquite (Prosopis articulata)*
26. Weeping willow (Salix babylonica)
27. Chinese holly (Ilex cornuta) 
28. Camelia (Camellia semiserrata)
29. Acacia (Acacia spp.)
30. Liquidambar (Liquidambar styraciflua)
31. Red  Flowering Gum  (Eucalyptus ficifolia) 



Situation 
in CA



Photos: Richard Stouthamer



PSHB Life Cycle and Reproduction

• Majority of life cycle spent in gallery

• Brothers and sisters can mate in 
galleries - females are already 
mated when they leave

• Beetle colony stays in one host until 
the tree is killed

Photos | top row: Akif Eskalen/UC Riverside; bottom row: Mike Lewis/UC Riverside



Fusarium dieback caused by fungal pathogens 



Branch Dieback and Tree Wilt

Feb 2014 May 2015



Branch Dieback and Tree Wilt

Box Elder

Sycamore



Common symptoms of fusarium dieback on avocado



Coast Live Oak (Quercus agrifolia)



Top 3 Infested Species at OC Parks

58

California sycamore
53.52% of OCP infestation

London plane
12.73% of OCP infestation

White alder
9.66% of OCP infestation

Photos | Monica Dimson, UC Cooperative Extension



• 2,500+ trees 
attacked 

• 75 species attacked

–Reproductive 
host species

–Non-host species  

• 523 trees removed
(as of March 2016)

Status of UCI Infestation

59

Aldrich 

Park

University

Town 

Center

University

Hills

Ecological

Preserve 

(NCCP)

Mason Regional Park Legend

• No infestation

• Infestation

Richard Demerjian, UCI 2016



2015 Tijuana River 
Wetland

San Diego County

A Watershed Invasion
• 140,000 Willows attacked

• Symptoms expressed quickly

• Endangered species habitat

• Increased risk of
– Flooding

– Fire

60Photo | Kabasshima, UC Cooperative Extension

v







Ambrosia Beetles 
are difficult to control

• Sibling mating before 
females disperse

• Generally only short time 
outside the tree

• Attract Sex pheromones‐ 
No

• Aggregation pheromone –
No

• Host attractants – Yes

– Querciverol



Polyphagous Shot-Hole Borer Host Range (Oct 2016) – NOT A “DO NOT PLANT” LIST!!!

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. Arroyo willow (Salix lasolepsis)*

11. Avocado (Persea Americana)

12. Mimosa (Albizia julibrissin)

13. English oak (Quercus robur)

14. Coast Live oak (Quercus agrifolia)*

15. London plane (Platanus x acerifolia)

16. Cottonwood (Populus fremontii)*

17. Black cottonwood (Populus trichocarpa)*

18. White alder (Alnus rhombifolia)*

19. Titoki (Alectryon excelsus)

20. Engelmann oak (Quercus engelmannii)*

21. Cork oak (Quercus suber)

22. Valley oak (Quercus lobata)*

23. Coral tree (Erythrina corallodendon)

24. Blue palo verde (Parkinsonia floridum)*
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Kuroshio  Shot-Hole Borer 

Host Range

1. Avocado (Persea Americana)

2. California sycamore (Platanus racemosa)*

3. Coast live oak (Quercus agrifolia)

4. Cork oak (Quercus suber)

5. Draft coral tree (Erythrina humeana)

6. Black poplar (Populus nigra)*

7. Black locust (Robinia pseudoacacia)

8. Red willow (Salix laevigata)*

9. Arroyo willow (Salix lasolepsis)*

10. Cottonwood (Populus fremontii)*

11. Mimosa (Albizia julibrissin)

12. Castor bean (Ricinus communis)

13. Black willow (Salix nigra)*

14. Strawberry snowball tree (Dombeya
cacuminum)

15. Mule fat (Baccharis salicifolia)*

*7 Native species to California

25. Palo verde (Parkinsonia aculeata)*

26. Moreton bay chestnut (Castanospermum
australe)

27. Brea (Cercidium sonorae)

28. Mesquite (Prosopis articulata)*

29. Weeping willow (Salix babylonica)

30. Chinese holly (Ilex cornuta)

31. Camellia (Camellia semiserrata)

32. Acacia (Acacia spp.)

33. Liquidambar (Liquidambar styraciflua)

34. Red flowering gum (Eucalyptus ficifolia)

35. Japanese wisteria (Wisteria floribunda)

36. Goodding’s black willow (Salix gooddingii)*

37. Tree of heaven (Ailanthus altissima)

38. Kurrajong (Brachychiton populneus)

39. Black mission fig (Ficus carica)

40. Japanese beech (Fagus crenata)

41. Shiny xylosma (Xylosma congestum)

42. Mule fat (Baccharis salicifolia)*

43. Black poplar (Populus nigra)*

44. Carrotwood (Cupaniopsis anacardioides)

45. California buckeye (Aesculus californica)*

46. Canyon live oak (Quercus chrysolepsis)*

47. Kentia palm (Howea forsteriana)

48. King Palm (Archontophoenix cunninghamiana)

49.  Tamarix (Tamarix ramosissima)

Source: www.eskalenlab.ucr.edu*19 Native species to California



Field Monitoring: entry/exit holes

Number of entry/exit holes 1) trunk and 2) branches recorded 
separately

Photos | Monica Dimson/UCCE Orange County



Field Monitoring – Visual Survey
Top 3 Infested Species at OC Parks
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California sycamore
53.52% of OCP 

infestation

London plane
12.73% of OCP 

infestation

White alder
9.66% of OCP infestation

Photos | Monica Dimson, UC Cooperative Extension





Janet Klien

Sims



Around the world ~ 120 Phytophthora
species described

Kroon et al 2012



Microscopic fungal-like organism that produces 
spores and hyphae (unrelated to true Fungi)

What does Phytophthora look like?

Hyphae

Photos by: Laura Sims50 µm



Water mold -Phytophthora needs water 
to complete its lifecycle

Photo Credit: Ellen Goheen



Photo:Chastagner & Benson, The Christmas Tree: Traditions, 
Production, and Diseases

Root infecting Phytophthora can move with 

irrigation runoff



Symptoms of Phytophthora canker 
and root disease



Phytophthoras interuption to plant 

root function
-When roots are damaged from disease 
causing agent one or more of these 
functions is interupted:

• Anchorage

• Absorption

• Storage 

• Conduction

Non-
functional 
root system 
resulting in  
disease and 
ultimately 
death

Photo by: Laura Sims



Drought tolerant native plant may work off of 

reserves long after roots used for absorption 

are gone 

Photo by: Laura Sims



Sudden Oak Death Disease cycle 

in the oak-bay system

bay 
laurel

dispersal

oak 

survival in bay leaves 

inoculation
pathogen 
reproduction wet 
bay foliage

Disease

infection

penetration

inoculation

End

Death

Disease cycle

rain splash 
or

wind driven 
rain of 
sporangia

P.ramorum



SODmap Mobile:











The issue: Phytophthora diseases are one of 

the most important problems faced by 

landscape managers in both urban and 

wildland areas 



Phytophthora tentaculata in California 

since at least 2012

Photo by: S. Rooney-Latham Photo: Phytosphere research



Pay attention to the material you are working with. Be alert for 

disease symptoms on buy-ins. Make sure materials brought in 

are high quality. Test for pathogens, hold for several weeks 

prior to introduction into the the landscape.

Photos by: Christa Conforti



Don’t use dirty containers or reuse soil/ potting 

materials without treatment

Do-

• Soil Pasteurization 

• Clean and sanitize 
containers

Photos by: Lew Stringer



Don’t keep or use sick plants

Do be on the look out for plant disease symptoms

Photos by: Laura Sims



Don’t use dirty containers or reuse soil/ potting 

materials without treatment

Do-

• Soil Pasteurization 

• Clean and sanitize 
containers

Photos by: Lew Stringer



After planting, be alert for disease 
symptom

Photos by: Laura Sims
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