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Sustainability: The 3 E's

Ecological

— Does it cause lasting damage to the biological
systems on which it's based?

Economic

— Can it be done profitably?
Equitable

— Is the system unjust to others?

These are heady topics for a garden talk...




2009 east coast
tomato and
potato failure

o Late blight
— Phytophthora infestans

— Afflicts

e Tomatoes

e Potatoes
e Others in Solanaceae

e In a well-managed farm:
— Typically shows up late in
the season

— More of an annoyance
than a problem

— Organics: manageable
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When it's not so
well managed ...

* Poor quality control at
one (?) big nursery
— Thousands of infected
tomato starts

— Small gardens > farms
« 36 million gardens 2008
e >43 million as of Aug 2009
e Not a lot of education
e Pathogen can travel 40 mi
— Early start to late blight
— Impact on tomato and
potato crops:

« Conventional: barely
manageable

e Organic: crop loss




So what?

 Water
— Quantity
— Quality
e Soll
— Quantity
— Quality
o AIr
— Quality
e All connected




Water Quantity:
A limited resource

Landscape Water:
50-70% home use

e SO0 Co population to
Increase 54% by
2050*

« \Water use to outpace
supply by 2020 **

e Conservation here
to stay!

 Water ~ energy

* Sonoma County General Plan 2010
** Sonoma County Water Agency 2011




Water Need Through Irrigation Season
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[ ] Moderate
[ ] Low

Inches
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Source: Qualified Water Efficient Landscaper Manua



Water where?

60% 30% 70%
Hydrozone!

Grouping plants with
similar water needs

Percentages are the
proportion of reference
Evapo-Transpiration
N (ETo)
Sy e WUCOLS as a starting
point:




Water Quality:
The easy stuff

e Tap water

— Under-appreciated?
* Vs. bottled water
» Used for irrigation
» Hidden costs

e Well water

— The wild west
e Test it!

Dropping groundwater
* Increasing costs

|deal for irrigation?
Salt issues?
Potability?
Increased regulation

Image: info.forwater.com I




Water Quality:
The harder stuff

 Recycled water
— (Grey water)
— Salt issues?
— Non-potable (?)

e Harvested water
— Over-regulated?
— Non-potable (?)
— Low salt
— Cost per gallon?

e |ssues

— Erosion
— Other contaminants
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Protect Water
Quality

SIPRMWATER

ST

I " PavE IT SLowvs T
o) PIPEIT or SPR

) = ’rﬂ FPolLluTeiT ._.5”-#:;

By Jim Coleman

e Mulch (no real definition)

e Minimize pesticide & herbicide
use by using IPM practices

e Avoid over fertilization by soil
testing to understand your

garden’s specific needs
« Determine needs and fertilize
organically when you can!
Keep water on your property

(slow it, spread it, sink it!)
* Integrate water catchment & reuse
strategies




Avoid Over-fertilization

Test soil — nutrient
analysis

Naturally derived
fertilizers for slow
release, e.g.:

Blood meal
Bone meal
Fish meal




Soll Quantity:
Erosion

Natural topsoll

formation
— 1 inch ~ 1000 years
— Serpentine: longer

Topsoll loss

— Often unintentional
— Sometimes unavoidable

Topsoll building
— Mulch

— Compost

— Cover cropping

— Time & water




Soll Quality:
Carbon

« Highly variable

— Serpentine:
e California’s state soil!
* High Mg:Ca ratio

— Clays get a bad rap

e Much of the problem may
be inherited from
previous owners

e “Abiotic”

e We can rebuild it

— Parent material
— Soll testing

— Your own carbon
sequestration project

(air)
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Know your solil type, pH, and its nutrient
strengths and weaknesses

Minimize erosion w/plants & mulch
Consider alternatives to tilling

Avoid soil compaction

Compost on site (?)

Utilize cover crops where appropriate




Low Input
Gardening

e What might a
garden look like If
you didn’t add
ANYTHING?

Or maybe ...

Or maybe someone
would be kind
enough to
landscape It for us




: _..E"
mmmnm

L L !lll'l!5#1$
V" i -
SRR fﬁfﬁfﬁﬂ 1y

e’'ve been bringing an awful lot
of stuff into California




Invasion Rate Is Increasing
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Statewide IPH Program

& 2005 Regents, Universitplofits

Statew ide TRH Program I
05 Regents, University of Cal ifornia

Citrus
leafminer

Only attacks young
leaves

Winding tunnels
with clear “film”

nconspicuous
arvae

Parasites are here
More Info:




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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UC+IPM Online

Statewide ||1I&g:‘u1ed Pest Management Program v -0 il Lt~ .m,‘-

what iz IPM7?  Identfy & Manage Pests Research Publications Ewents & Training Links About Us Contact Us Subseribe B

Solve your pest

problems with Home, Garden, Turf Agricultural
UC’s best science & Landscape Pests Pests
Py - Al s . 5

Announcements ¥ ¥

o TIC IFM Weh site
begins makeover

a Hew! Vineyard Pest
[denkification and
Monitoring Sards

What's New

Gresn Bulletin
Movember 2011 issue
Wew ¥Year-Round IPH
Frograms: Asparagis,
Corn, O

Peppers

Bevissd Pest MNotes:
Houss Moues, Rate) Natural Environment Exotic & Invasive
: I}ES{'S [-"' aqts

QUICK LINESR

Hewsletters

Recursos e espafiol

Weather, medels, &
degres-days

Subecribe (RE2) B

For nencommarcial purposes anly, any Web zite may link diractly to this page, FOR ALL OTHER USES or marg Infarmation, read Legal Botices. Unfartunataly, wa cannot
provide individual saludons to specific pest problems, See our Home page, orin the U5, contact your local Gooperative Extension office far azsistance. / revized
Mowember 10, 2001,

acknovledgemants sraff-only pages | Subscribe (RSE) | ContaceUC IPM

Agriculture and Natural Resources, University of California

@ 2011 Regents of the Unlversity of California | Divizien of Agriculture and Matural Resources | Mondiscrimination Staterment
HAeccassibility | et POF Raadar | aet Flazh Flavar | Contact Wabrmastar
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UC 2 IPM Online

Statewide Integ TL.h-:" Pest Management Frll'-]ru"h

e Home, garden, turf, & lnm.lr_a'ca]_"re pests

What is IPM?

University of Californla’s officlal guidelnes for managing pasts with environmentally sound rmethods, (More,..)
Homa & land=cape pests

Search home & landscape;

Agricultural pests I .G..'?.-.I

Matural environment pests

Bxotic & invasiva pasts Pests of homes and structures

Wead gallery * Household: pests of homes, structures, pecple and pets

» Pests that sting, bite, or injure
Matural enemies gallery . Ing, i ]

« Wyood-destroying, food, fabric, and nuisance pests
Weather, models & degree-days werbabrate pests birds, mammals, and reptiles
Festicide information
Pests in gardens and landscapes

Resaarch
Publications Choose a plant to find the most likely source of youw
Events & workshops pest problem
Cinline training * Flowers

. # Frulf trees, nuks, berres, and grapevines

« |awns and Tl.l'ﬁ I‘|l.“.|.'d|:"|‘_'| comprahensive lawn guids

Abcut us prg roses and other omamentals
Contact us

Some common pests and methods

* Birds, mammals, and repiiles: 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



[PM Online

UC

T TPM Heme * Hamad, Gardens, Landicapad, and Turf & pﬁnrdil-r- Mildew af Srnamaftals
How to “-F“'IF“]E Pests
Pests in Gardens and Landscapes

Deorw gl BOF |

Quack Twp
Hans Breve |

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

f s 'H,r {&:-I_-_ f’
N ﬂﬂvﬁ-%

o

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
e -

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

begaia {tubsraus! 2elzhicium :H

calendu a S 5 N

Al pardzry mldew fung sesuice |ving dlant J5sue to grow, O perennal hosts such 25 roses, pawdzry mldew
sureheas Fom one sess0n o the next as vegetatve strasds i bods or a5 scherkcsl fruiting bodies, caled
chasmathess, o the bak of zrznches snd stems.

Host powdzry rrldzw fung grae as thi avers of mryczliom on toe suface of e afected clart parts. Soovss, wiich
voucsn s=2 wit ahand ens, are part of the white, powzery sppearance of ths ©ngi ang ave produzed it chans on
upper or owier kaf surfaces o on fowers, uits, or herbsczces stems. Incontrast, dewny midze, anather funga
ds2ase tnat produces wishle powdsry growth, hes speres that grow on cranches staks anc look ke tny trees
Az, cowny mikiew scores ooour mosth ontre ower kaf surace, Snvranmental conditens that favas toe growth
cf conny mikiew are cifferent Tem thase trat fevor powdery mildew end inchde low temperatures of 5C° o Y09F,
arelatve hurn dity of 30% or highe, and e mastre

Wind cares powedery mildes spares to rew hosts. Althoug relsdve humid=y -ecurements fa germnatian wasy, al
pavidzre mldew speces a0 germinate asd niectin the sheence of fee wewer Infadt water on plent sufaces for
extendes pericds rhisits germinston snd kils the sporas of most powdesy nides Tl Maderss terparatures of
0P 0 20°F and shady conditens aeneraly are e mast favorabie o powdery nides devalooment. Fowdsry
iz spores ad moelum sre sensdve W eatere teat znd sonlaht, and leaf e nperztores asowe 33°F mzy
the frgus

MANAGEMENT

Trie best method of contra = preventian, Avcidng e most s.scepdbe culdvars, padng clantsin ful sur, snd
falewing good cultura prschozs wil adecuately control powdery mides in mary sitoadons. Some cmarenzaks de
require profection it fungade sprays if midew condibons are maoce "suershle, 2specially susceptble varedes of
rose and crape myrtle (See Table 1] or & is7 o7 other common omamentals suscepitle to powdery midew, s2e

hlz 2

Table 1, Host Plants and Control Measures for Powdery Mildew Spacies,

Funqus species Hosts | Coni

Gaisenomyces becoria, Cam oosits Fmiyy erpsantherumn, dalis, phlax, susflower svd | wate
'.-!l'.'.l.f.-’ﬁ'.-Ed'-..'.'.'. ;‘I'Ili'::l
En:zinhe lagersbioemiae aape myrls ress]

SEnAErGacs panansa roge raged

Table 2. Common Dmamentals Susceptible to Powdery Mildew.
Susceptible Plant
asEr “rage murte it

azdles [dedd s Zahia i

Caifarna pocpy forpem-rre-no: 3




Know and help
the good guys

Pollinators

Predators

Parasitoids

Building better
neighborhoods
— Food (& water?)
— Shelter

— Natives

Photo: UCCE Sonoma Chr,'ﬂ(\e Casey?




asic’\Wildlife Needs:
Cover and Space
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Cal IPC

,,
lg L L GEEVES,

e Don’t plant
Invasives

o California Invasive
Plant Council
— Don’t plant a pest




Other pests
not to plant ...

e Soil pathogens

* Phytophthora
species, .e.g:
— P. tentaculata

— P. cactorum
— P. cinnamomi

e Consider planting
from seed

LIC Statewide | Bl Project
@ 2000 Regent¥linlversity of Callfornia




What about
vegetables?

Fruits and veggies
aren’t drought tolerant
— No water, no sugar, no
biomass
The water must be
spent somewhere

Edibles gardening is
sustainable ...

— as long as it's done right
» (see previous slides)

— and as long as you eat it




Right plant, right
place

 The basic tenet to all
good landscaping

e The right landscape
plant shouldn’t need
much

e Veggies in this
climate will want
water




Shade and
Energy
conservation

e 40 % of unwanted heat Iin
your house comes In
through windows

Use deciduous trees to
the south & southwest to
block sunlight before it
enters the windows In the
summer

In winter the trees drop their

leaves and allow the sun to
warm your home




In the end,
it's all connected

e Your small garden

counts
— One patch in a quilt
— For better or worse

 The fewer inputs, the
better, including:

— Water

— Fertilizers

— Pesticides

— And possibly even
plant material
... but any wisdom
carried to extreme
becomes foolishness
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Thanks!

e Presentation will be on-line at:

e Steven Swain: 415473 4226
svswaln@ucanr.edu




