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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
• Late blight

– Phytophthora infestans
– Afflicts

• Tomatoes
• Potatoes
• Others in Solanaceae

• In a well-managed farm:
– Typically shows up late in 

the season
– More of an annoyance 

than a problem
– Organics: manageable



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
• >43 million as of Aug 2009
• Not a lot of education
• Pathogen can travel 40 mi

– Early start to late blight
– Impact on tomato and 

potato crops:
• Conventional: barely 

manageable
• Organic: crop loss

© 2009 Savari
Research Trust



So what?

• Water
– Quantity
– Quality

• Soil
– Quantity
– Quality

• Air
– Quality

• All connected



Water Quantity: 
A limited resource

Landscape Water:
50-70% home use

• So Co population to
increase 54% by 
2050*

• Water use to outpace
supply by 2020 **

• Conservation here 
to stay!

• Water ~ energy
* Sonoma County General Plan 2010  
** Sonoma County Water Agency 2011



Source: Qualified Water Efficient Landscaper Manual



Water where?

• Hydrozone!
• Grouping plants with 

similar water needs
• Percentages are the 

proportion of reference 
Evapo-Transpiration 
(ETo)

• WUCOLS as a starting 
point:

– http://ucanr.edu/sites/WUCOLS/
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Water Quality: 
The easy stuff

• Tap water
– Under-appreciated?

• Vs. bottled water
• Used for irrigation
• Hidden costs

• Well water
– The wild west

• Test it!

– Dropping groundwater
• Increasing costs

– Ideal for irrigation?
– Salt issues?
– Potability?
– Increased regulation

Image: info.forwater.com



Water Quality: 
The harder stuff

• Recycled water
– (Grey water)
– Salt issues?
– Non-potable (?)

• Harvested water
– Over-regulated?
– Non-potable (?)
– Low salt
– Cost per gallon?

• Issues
– Erosion
– Other contaminants



• Mulch (no real definition)
• Minimize pesticide & herbicide 

use by using IPM practices
• 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

Protect Water 
Quality 



Avoid Over‐fertilization

• Test soil – nutrient 
analysis

• Naturally derived 
fertilizers for slow 
release, e.g.:
• Blood meal
• Bone meal
• Fish meal



Soil Quantity: 
Erosion

• Natural topsoil 
formation
– 1 inch ~ 1000 years
– Serpentine: longer

• Topsoil loss
– Often unintentional
– Sometimes unavoidable

• Topsoil building
– Mulch
– Compost
– Cover cropping
– Time & water



Soil Quality: 
Carbon

• Highly variable
– Serpentine:  

• California’s state soil!
• High Mg:Ca ratio

– Clays get a bad rap
• Much of the problem may 

be inherited from 
previous owners

• “Abiotic”

• We can rebuild it 
– Parent material
– Soil testing
– Your own carbon 

sequestration project 
(air)



Nurture the 
Soil

• Know your soil 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

• 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 



We’ve been bringing an awful lot 
of stuff into California

Photo: Lonely Planet Images



Invasion Rate is Increasing

R2 = 0.95, p < 0.0001 Later data points: Fred HrusaSource: Daniel Gluesenkamp, CalFlora









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



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













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



Know and help 
the good guys

• Pollinators
– https://anrcatalog.ucanr.edu/p

df/8518.pdf

• Predators
• Parasitoids
• Building better 

neighborhoods
– Food (& water?)
– Shelter
– Natives
– http://www.xerces.org/farming

-with-native-beneficial-insects/
Image: Native Sons NurseryPhoto: UCCE Sonoma  Christine Casey?



The Four Basic Wildlife Needs: 
Food, Water, Cover and Space



Cal IPC

• Don’t plant 
invasives

• California Invasive 
Plant Council
– Don’t plant a pest
– http://www.cal-ipc.org/



Other pests 
not to plant …

• Soil pathogens
• Phytophthora

species, .e.g:
– P. tentaculata
– P. cactorum
– P. cinnamomi

• Consider planting 
from seed



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

• The right landscape 
plant shouldn’t need 
much

• Veggies in this 
climate will want 
water



Shade and 
Energy 

Conservation
• 40 % of unwanted heat in 

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



• 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 
…

In the end, 
it’s all connected
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Thanks!

• Presentation will be on-line at:
– http://ucanr.edu/MarinIPM 

• Steven Swain:  415 473 4226
svswain@ucanr.edu


