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UCCE Marin & Sonoma Counties




Health vs.
Structure

e Healthy:
Physiological
term

— What most folks
say they want

e 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




Chlorophyll a

Chlorophyll b

— Carotenoids

Amount of light absorbed

Wavelength of light (nm)

http://www.bio.miami.edu/dana/pix/chlorophyll_spectrum.jpg
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Hazard Assessment 101

 There has to be a target

— Are you assessing for worker safety, or for
homeowner safety?







Hazard Assessment 101

 There has to be a target

o Stand back and look at canopy

1. Overall canopy:
1. Widowmakers: dead / hanging branches >2” dia
2. Dead patches in canopy: dead / decayed branches
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e How stable
that branch




Hazard Assessment 101

 There has to be a target

o 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

e COmmon on co-
dominant stems

o Usually their own

weight pulls
them apart




Hazard Assessment 101

 There has to be a target

o 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
"eJelo

Longitudinal
splits

—oreign objects /
past damage

~ungal growth




Hazard Assessment 101

 There has to be a target

o 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
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Root
Problems

e These can be
the hardest to
find

e Take the time to
do a root collar
Inspection




Root collar

e This Is where
lots of serious
problems hide
— Girdling roots
— Soll 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)

e Lawns and fruitless mulberries planted In
tract homes

 Homes still there, some mulberries still
there, but the landscape has changed
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Symptoms

e Upper canopy:

— Leaves small and
yellow

— Branch dieback

e Lower canopy

— Leaves full and
green

— Some sprouting
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One lawn left

e Gophers active In
this lawn
— Limited yellowing  }
and branch dieback §










A
9 ' ..I -I 7/ : -. .

B
v

- L
4y







Changing
times

« Changing canopies
— Lack of resources
e Cultural shifts

— Economic
— Environmental

e Cheaper water in
1950’s?

e Environment never static
— Species adapt or die out

— Survivors not the
toughest, but the most
adaptable
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UC+IPM Online

Statewide Integrated Pest Management Program

HOME
BUREIS SITE Home, garden, turf, & landscape pests
What iz IFM?

University of California's offidal guidelines for managing pests with environmentally sound methods, (More,..)
Home & landscape pests
Search home & landscape:

Agricultural pests I Go |

Matural environment pests

Exotic & invasive pests Pests of homes and structures

Weed gallery * Household: pests of homes, structures, people and pets

; = Pests that sting, bite, or injure
Matural enamias gallery 9 L

= Wood-destroying, food, fabric, and nuisance pests

Weather, models & degree-days = ‘erbebrate pests birds, mammals, and reptiles

Fasticide information
Pests in gardens and landscapes

Fesearch
Publications Choose a plant to find the most likely source of your
Events & workshops IU'E)Sf lw‘{}bj em
Cnline training * Flowers

. * Fruit trees, nuts, berries, and grapevines
Lin

= and turf, including comprehensive lawn guide

About us Trees and shrubs, incuding roses and other ormamentals
Contactus ok

Some common pests and methods

* Birds, mammals, and reptiles: vertebrate pests
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Matal plurm
hew Zealand Chistmas tree

Mofalk ssland pine

Ulaandar

Orchid trag
Oregon grape
Oregon myrile
Palm
Palmetto galr
Pala varda

Persimmuon
Phatinia
Finda palm
Pine
Pittosparum

T i

TETTOEers Spp. Tyracese [y ke family]
Orshes amrata Argcacean [Palm family)
Wisshingloniz robuals Argcaceas [Palm farnily)
sy temata Rutacesa (Rue family)

Albizia spp Fabaceae (Pea farmily)

Chovsya bemala Rufaceas (Rue family)

Diplzcus spp Serophulariaceae (Figwort farnily]
Mimulus spp. Scrophudariaceae (Figeort farnily)
Arsucans Spp. Argucanacess (Araucana family)
Sowrbus spp. Rosacess (Rosa family)
Cercocamus spp. Riosacess (Roge family)
Artermisia 5pp. Aszlaracaae (Sunfloeer mmily)
iMovus spg, Maracea (Mulberry family)
Tycparm spp Wyaporaceas [Mypoporm Emily)
Melsteucs spp, Myracese (Myle family)
Nanding dormesticg Berbaridacess (Bahemy family)
Carsas grandifioes Appocynaceae (Dogbane farmily)
(anss5a macrocsps Apncynacaae (Dogbane farmily)
Weirosidenos spp. Iyrtacese (Wyriba family)
Arzucana spp. Argucanacess (Araucana family)
Cuercus spp. Fagaceae ([Beech family)

Nerirm oeander Appcynaceae (Doghane farmily)
Oz eurapaes Oleaceas (Dive amily)

Hauhiniz spp Fabacaae (Pea family)

Mzhorss sgp Berberidacess (Baherry family)
Umbsllivlanz calfomice Lauracaae (Laurel family)

FPyrus spp. Rosacess (Rose family)

Many spacies Argcacean [Falm family)

Sabal patmetto Arecaceae (Palm farnily)
Carcrdium spp. Fabaceae (Pea farmily)
Melsleuca app. Iyriacese (Wyrba family)
Schinus molis Angcardiacess (Sumac farily)
Urnbelliulane calfomics Lauraceae (Laurel family)
Dipsyros spp. Ebenaceas [Ebany famaly)
Phealinia spp Rosacess (Rose family)

Huha capiala Arecaceaa [Palm family)

Finus app. Pinaceae (Pine farmily]
Pittosponnm 5pp. PiHosporaceas [Piitosporem family)
Podocampua spp. Podocarpaceas (Podocarpes family)



ON THIS SITE Dak—Quercus sSpp. HBSTS ana mISOr0ers or YUercuys spp.

What i3 TPM? Family Fagaceae (Beech family) Invertebrates Invertebrates (cont.)
Home & landscape pests Plant identification ¢ Ascorn moth + Poundheaded borers .
* Aphids = Roundheaded oak twig borer

Agricultural pests Da3ks are deciduous or evergresn trees with acoms. - ;_”: e e o
Matural environment pests Dptimum conditions for gl‘owm * Dbscure scale * kermes scales, black-punctured kermes
Exotic & invasive pasts Oaks grow in various climatic zones and do well in full sun. ¢ Bark beetles = Ozk lecamium scale
Waed gallary » Ambrosia beetles * Spider mites

» Oak bark bestles » Sycamore spider mite
N snamies getery * Carpenterworm * Treehoppers
Weather, modals & degres-days * Claarwing moth borers = sk treshopper
Pesticide information * Sycamore borar o Whiteflies
Recsarch * Filbertworm, filbert weevil, and acom moth * Crown whitefly
Publications * Flatheaded borers * Gelabnous whitefly

Leaves of valley nak * Flatheaded appletres borer # Stanford whitefly

Evants & workshops @ 1995 Br. Alfred Brousseau, Saint Mary's College of Califormea « Goldspotted oak borer (S M8, POF) « waally aphids
Crline training  Dak twig girdler » Woolly oak aphid
Links * Pacific flatheaded borar Diseases
About us ¢ Folizge-feeding caterpillars ¢ Anthracnose

* California oakworm « Armillaria root rot
oo # Fruittree leafroller % Canker disaases

+ Tent caterpillars * Hypowylon canker

» Tussock moths * Mectria canker

Fall color of pin oak * Foliage miners * Drippy oak acorns
* Leafminers * Foamy canker
» Oak mhbed casemaker s Dak branch dseback

* Shigld bearars ¢ (Oak leaf blister

* Skeletonizers

# Fuller rose beetle and Live oak waavil Podwdery rldew wtches' broom

¢ Gall and blister mites
® Lije 0ak erineum mite * Pusts
¢ Gall makers * Sudden oak death
* California gallfly * atwood
* Cynipid gall wasps + Wood decay
* lchneumanid wasps Environmental disorders

* Jurnping oak gall wasp ¢ Laaf bumn

+ Twohormed oak gall wasp i e e

* Glassy-wingsd sharpshootsr * Mineral deficiencies
(I T AN S z = . At
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Powdery Mildew on Omamentals
Ravizad 4/09

In this Guideline:

* [dantification and damage * about Past Motas

........... » '?'. ublicatian

Pawdery mildew i5 a common disease an many trpes of plants and is prevalent under the diverse condrti
cause disease on different plants, These fungi tend to infect either plants in the same family or only one 4

IDEMTIFICATION AND DAMAGE

Teu can recognize this disease by the white, powdery mycelial and spore growth that farms on [2af surfs
rray infect new or old folizge. This disezce can be serious on woody species such as rose, crape myrtle,
Howers, and leaves. New growth may be dwarfed, distorted, and covered with & white, powdery growth,
heatthy lzaves,

LIFE CYCLE

All powdery mildew fungi require living plant bissue to grow, On perennial hosts such as roses, powdery n|
buds or as sphencal fruting bodies, called chasmothecia, on the bark of branches and stems.

powdary appearance of this fungi and are nrl:u:lu cad in chalns on upper or lower leaf surfaces or on fll:-l.-.-a
fungal disease that produces wisible powdery grawth, has spares that graw on branched stalks and leok |
leaf surface, Environmental conditions that favor the growth of downy mildew are different from those th
relative hurnidity of 90% or higher, and firee moisture,

wind carries powdery mildew spores to new hoste, Although relstive humidity reguirernents far germinat
sbsence of free water. In fact, water on plant surfaces for extended periods inhibits germination and kills
60% to BO°F and shedy conditions generally are the most favarable for powdery mildew development. Poy
sunlight, and leaf ternperatures above 95%F may kill the fungus.

MAMAGEMEMNT

The best methad of contrel is prevention. Avaiding the most susceptible cultivars, placing plants in full su
mildew in many situations. Some ormamentals do require protection with fungicde sprays i mildew cond
crape myrile. (See Table 1.) For a list of other common omamentals susceptible to powdery mildew, see

Table 1. Host Plants and Control Measures for Powdery Mildew Species,

Fungus species Hosts

Puntos de un blanco cenizo en las hojas y brotes
pueden ser sefial de cenicilla. Esta enfarmedad afocta

rriichas plintas y pusde ser cauada por dierentes opos de
henmges. Para combati la canicilla wse variedadas da plantas
ridlitentes 3 eti homgo y alter o ambilene én que crecen,
En alpunce casos, clertas aspacies de plantas susceptibles a
avted horgos requeririn ratamilenta con fungicidas.

Los sintomas pueden variar dé una especie I
A otra.

L™ piedea liaa o bakdsaai, lﬂ.ql.'ln @ tanirele
permeabbe para semderos § patics en lugar de superfice
impermeables com & concreto 7 mlabte,

+ Las hojas se torman smardlentas o cald y se caen,
npu-'-h als planta o frte & ks F-ud-n el sl

+ En dlganes casas, las hojas o los bretes se tuercen &
dintorsionan,

+ Las fratas y verdurse usualmente o se vin alfectadas,
pere ks muanzane, nid ¥ olram fritas con hisie ruldm
deravellar unas marcas rojizas en forma de telarana o
arem subsroan.

La cenicilla es comiin en condiclones calidas
y sécas.

+ & diferencia de muchs snlsrmadade, ls cencills ne
micitita di conchicienes Mimedas para desarrollarse y su
crecimienta + mhibih e ol agia &n s PR

+ Las compersturas moderadas (60°F & B0°F) y la sembra
avorecen &l derarrolle de la snfermedad.

a las plantas menos susceptibles
alterando el ambiente en el que crecen. I

+ Cadive loy plamias on sitios soleados
+ Pode &l axcesa de follie para permitir & paso del aire,

4 Mo fervilics an sxess con miirbgene ya qus ol lallajs
frenduss v b sombra favorecen a la enfermedad,

Plante variedades resistentes, |

Golownompoes cichoracesrurn | begonia, Composite family {chrysanthemum, dahlia, phlox, sunflower, a

Erysinhe lageritrosmiss crape miyrtle

Sphaerotheca pannoss rose

Table 2. Comman Ornamentals Sun:np‘hllll.- to Pow :Ier'_.' HMildew.

L v da planas imay suscepribhes gua son registentes

0 menoe susceptibles, Incuyen:

4 La grnamemtalss: mita, rasal,
phatans o, rodedamdre ¥ zinnia

+ Frutas manzana, duraimens y

framibuesa
# Werdwaic msbgines, calibaias,

Suscepti P g i
L Mr hich
astar crape nyrtl
mmnlan fdmmidinaet Amhlin

Considere usar metodos sin el uso de
materiales quimicos.

4 Recie las plantas infectadas con agua. Para prevenir
prablemas con gtras !r[mdﬂ!ﬁh:' #ikp & media
il parh $ee e dequin rigdaments. Aredue un pejuite
ds paban sl agus pars pusds sumeatar by slfectivadad.
Durante ks temparads #n ls que na s produce fruts, corte
las partes y Jos brotes que musstren sna infeccida live
Basguress de wacar de su jrdn cualguesr matenial imfectade
pari que las esparas ms s sparzan @ meevas bneas.

Las variedades susceptibl esdulﬁmphnml
pueden requerir el uso de fungicidas.

*

# Las plantss que pequisren de tratamisnto con mapor frecusas
san los manranas, Tartamens, vid, resales y cucurbiticess.
Contrale las infeccisnes bvis o moderadie de la coniilla
wsando aeite de hartmuliura o aceites a base de plantas
vome ol da drbel de nesm & de jojoba, o fengiide o
banse de biarbomara de wlfuro. No aplique boy aceites
on dands hays usado blowbonate de sulfsie & cusnds la
temperatura rebass los MF
* h‘mp las infectignes manchs sibhiras sakibles #n agua,
e eapcial by que vienen listos pars usarss v formlados
con sgemtss tanspactives pareddens al jabdn. Extos
predwctas son imeficaces si se aplican ousnda la infecdén
ya ha aparecidn. Podria ser necenario repetiv la aplicacion,
# [Exinten otros bungicida para otros tipos de plinta, pero
la marporia so deben aplicar antes do que aparezcan les
primergn brotes de la enfarmechel.

-

Para mayores detalles en mgles, vea Pest Niotes. Prwdery Mildew
on Frutis and Bermes, Powdery Wildew on Dnsamentals
amd Fowdery Moldew on Vegebables @ wen ipe ucdavs edy
o visite las oficimas de Extension Coaperativa
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Radiazis o riimreed ol S di pirstinlis qiad Lowtimtingn nmidtrid

camalis Ubilicd shtirmativid Gin quimicad & prodistod petticilid

ménot tinicos Sempre que iea priible. Lea |t etiquitas de ke

productos sundadodamsnts y g Loy instruccioned tobrs &l uio
almacenw T.Itu:hn coarecto

Pida mayores infsrmes sobre contral de plagas a b ohina
lecal de Extension Cooperativa de la Universidad
de California que se encusntra en las piginas dul gobierna
dil condado en al directorio weidnice o vsit [ pigns e b
Red dul Programa Integrado de Control de Pagas de & UC,

wwwiprrucdavis.edu,
{1
ucIpm
N1
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iLo que usted usa en sus paisajes
afecta nuestros rios y oceanos!




UC IPM

e 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

Al powdery mildew fungi require living plant tissue to grow, On perennial hosts such as roses, nowdery mildew
survives from one season to the next a8 vagetative strands in buds or as spherical fruiting bodias, called
ch ia, on the bark of branches and stems.

Mast powdery mildew fungi grow as thin layers of mycslum on the surface of the affected plant parts. Spores, which
yoU can see with a hand lens, are part of the white, powdery appearance of this fungi and are produced in chaing on
upper or lower leaf surfaces or on flowers, fruits, or herbaceous stems. In contrast, downy midew, another fungal
disease that produces visible powdery growth, has spores that grow on branched stalks and look fike tiny trees.
Also, downy mildew spores occur mostly on the lower leaf surface. Environmental conditions that faver the growth
of downy mildew are differsnt from those that favor powdery mildew and include low temperatures of 50° to 70°F,
a relative humidity of 90% or higher, and frae moisture,

Wind carries powdery mildzw spores to new hosts, Although relative humidity requirements for germination vary, al
nowdery midew species can germinate and infect in the absence of ree water, In fact, water on plant surfaces for
extended periods inhibits germination and kils the spores of most powdery mildew fungi. Maderate temperatures of
607 to 80°F and shady conditions generally are the most favorable for powdery mildew development, Powdery
mildew spores and mycelium are sensitive to extreme heat and sunlight, and leaf temperatures above 95°F may kil
the fungus.

MANAGEMENT

The bast method of control is prevention, Auoiding the most susceptible cultivars, placing plants in full sun, and
fallowing good cultural practices wil adequately control powdery mildew in many situations. Some ornamentals do
require protection with fungicide sprays if mildew conditions are more favorable, especially susceptible varieties of
rose and crape myrtle, (See Table 1) For a list of other common omamentals susceptible to powdery midew, see
Table 2,

Table 1. Host Plants and Control Measures for Powdery Mildew Species.

Fungus species Hosts Cont

Galovinomyces begoniz, Composite family (chrysantherum, dahlia, phlox, sunflower, and | wate

cichoraceanim zlnnia)

Erysiphe lagerstroemiae crape myrtle resist

Sphaerotheca pannasa rose resist
Mece

Table 2, Commeon Ornamentals Susceptible to Powdery Mildew,

Susceptible Plant
aster crape myrtle 07
gzalza (deciduous) dahlia pd
begornia (tuberous) delphinium ph
calendula eLonymus raf
Celifornia poppy forget-me-not ro




Botryosphaeria
(Diplodia)

Opportunistic

Huge host range
Oaks (Diplodia)

Redwoods, Sequoias,
other conifers

(Botryosphaeria)
Madrone, Manzanitas
...andon ...

Improve growing
conditions

Consult UC IPM
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Phytophthora

Many species thrive In
warm, wet soill
— 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 soll

— Let things dry without
stressing the plant




Armillaria (oak
root rot)

o Opportunist > Primary

-« Common In California
solls

e Likes:

— Summer irrigation

e Consistently warm
moist conditions

* Droughts, hot summers
* Vineyards
f ‘,- \‘ e Lawns
el — Injured roots
« Especially larger roots

Phato/ Bervt Oliver « * 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

e Bark & ambrosia
beetles

— Pin-sized boring
holes

— Talcum-fine boring
dust

« Wood colored
— (ambrosia beetle)

e Rust colored
— (oak bark borer)




Ambrosia
beetle

California native

Farms the
Ambrosiella
fungus

They kill drought
stressed oaks

NoO curative
treatment

i} ‘ u‘ . LA,
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Ambrosia beetle

* The last part of
SOD

Don’t need
Phytophthora to
URIEES

— See and smell
drought stress

e Outbreaks in low
U EURYEETES

e Deep, infrequent
summer water

* Preventative
pyrethroid
Insecticides

l A‘r' .

& .
2
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Oak bark beetle

o Similar lifecycle to
oak bark beetles

— See and smell
drought stress
e Qutbreaks in low

rainfall years

e Deep, infrequent
summer water

AR
Ll LLE

* Preventative pyrethroid
Insecticides

 Feed on living
cambium




Oak bark beetle

e Tunnels may flux

— New fungal
associate
Geosmithia pallida

— Similar to alcohol
flux

 May be deadlier
— Check origin of
foam

e Tunnel: Oak bark
beetle
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— Five spined Ips
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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
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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

e 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

e As far north as Ventura

« Kills many tree species
— Coast live & black oak
Sycamore
Boxelder and maple
Cottonwood & willows
White alder
— Wisteria and ...

e Don’t move firewood
* Report suspected finds
* More Info:




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:
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Citrus
leafminer

Only attacks young
_ | : leaves
N ol ’ Winding tunnels
N N with clear “film”

@IEEIIZISRg ntz, Uni

nconspicuous
arvae

Parasites are here
More Info:
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Management
Recommendations

o Assess water status
12" below grade

Hydraulic lift

o Letthe 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




Thanks!

e UC IPM:
e Presentation on-line at:

e Steven Swain: 415473 4226
svswaln@ucanr.edu




