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Many Choices 

• Fruit Trees 

• Grapes 

• Christmas Trees 

• Berries 

• Vegetables 

• Cut Flowers 

• Herbs 



Mission Impossible Without Water  



Making it Less Bad 
• Save as much soil moisture as possible 

• Increase OM content of soil – over time 

• Irrigate responsibly – don’t waste water 

• Manage deficit irrigation – timing  

• Select & time crops that use less water 

• Mulch 

• No weeds 

Drought 

Management 



Soil Water Holding Capacity 

• Clay = 2.0 to 2.5 inches per foot 
 

• Loam = 1.5 to 2.0 inches per foot 
 

• Sand = 1.0 to 1.5 inches per foot 

Rainfall from Mother Nature 
Rainfall 20 – 90” per year 

Most of it runs off 



Soil – Root - Profiles 

Vegies 

and 

Berries

are in 

the top 

1 foot 

= 2” 
 



Preserving as much rainfall 

soil-stored moisture as possible 

• No weeds 

• No cover crop 

• Mulch 

• Herbicide 

• Cultivate 

• Add OM 

• At least - keep weeds short 

 



Cover crops use water 



Weeds can steal 2” water 



Cover Crops add OM and Nutrients 



Till in cover 

crops as early 

as possible 

when the soil is 

workable 

Provides 

organic matter, 

tilth, water 

retention, and 

nutrients  



Cultivation Increases Erosion Risk 



Increasing soil OM by 1% increases water holding 

capacity by about 0.03 ft3. (0.23 gallons) per ft3.  



Loam soil holds about 1 

gallon of water per cubic foot 

• ~ 10,000 gallons per acre = enough water 

to last about a 2 weeks 

• Increasing OM by 1% would increase 

water holding capacity by about 25% 

• Adding 10 tons of compost per acre (1% 

of top 8” of soil) every year for many years 

• Need to add 20+ tons/acre to significantly 

raise OM – and limit cultivation 

 



OM increases water holding capacity 

but not very much & its expensive 



2 tons/acre compost 



10 vs. 20 tons/acre 

• Cubic Yard (yd3) = about 850 lbs. = 0.43 tons so 5 yd3 = 2 tons 

 

• 10 tons/a = 24 yd3 at $15 per yd3 = $360 + delivery and spreading 



Making Your Own 



Sonoma Compost ? 



Irrigate Responsibly 

• Stop leaks 

• Reduce waste (drip) 

• Don’t over-irrigate 

• Keep it uniform 

• Time appropriately 

• Right frequency 



Convert to Drip & save ~ 20% 



Drip Irrigation 
• Water plant daily – lightly – shallow 

• Give the plant what it needs/wants 

• Need is determined by ETo + coefficient 

• Exact an acceptable amount of stress  

• Soil water holding capacity is not important 



For shallow rooted plants 

irrigate lightly every day 



Plant - USE RATE 
How Much Water Plants Use 

Evapo - Transpiration (ET) 

• Evaporation from soil surface = 10% 

• Transpiration = 90% cooling of the leaves 

 

 



ETo Rates 

in the 

Press 

Democrat 



Marine 

 

Coastal Cool 

 

Coastal Warm 



Seasonal Water Requirement 
April - October (30 yr. average in inches) (Sonoma County) 

                Marine          Coastal Cool          Coastal Warm 

April         2.8                    4.0                            4.5  

May          2.9                    5.8                            6.9 

June         2.8                    5.6                            7.0 

July          3.4                    6.1                            7.9 

August     3.1                    5.2                            6.8 

Sept.         3.1                   4.4                            5.7 

Oct.           3.1                   3.3                            3.7 

TOTAL        21.2                 34.4                         42.5  



Typical water use patterns 

ETo - Inches per day 

• Spring or fall with short cool days = 0.1 

• Warm summer days with fog = 0.15 

• Hot summer days with some fog = 0.20 

• Hot summer days - no fog = 0.25 

• Very hot days and windy = 0.30  



Climatic Zones 
Marine:  Foggy, windy, cool 

• 2,185 degree days (1,800-2,800) 

• Water use ~ 20-22” 

Coastal Cool: Intermediate – some fog 

• 2,582 degree days (1,900-3.600) 

• Water use ~ 30-34” 

Coastal Warm: Warm – little fog 

• 2,920 degree days (2,100-4,200) 

• Water use ~ 36-42” 

 

 



Max Potential Water Use 

   (April-October) 
 

 

ET (inches)    Gal/Acre     Gal/Min     Gal/1,000ft2  

Marine                     20            543,080         2.04            12,464 

 

Coastal Cool          34            923,236          3.50            21,195 

 

Coastal Warm         42         1,140,468         4.22            26,181  



Water Use in Gallons / Day  
 0.1"/day 0.2"/day 0.25"/day 0.3"/day 

1 ft
2
 0.062 0.125 0.156 0.187 

10 ft
2
 0.62 1.25 1.56 1.87 

36 ft
2
 2.25 4.50 5.61 6.73 

100 ft
2
 6.20 12.5 15.6 18.7 

200 ft
2
 12.4 25.0 31.2 37.4 

300 ft
2
 18.6 37.5 46.8 56.1 

1 acre 2,715 5,431 6,788 8,146 
 

 

4 gpm X 60 min/hr X 24 hrs/day = 5,760 gallons per day 

ETo 
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What NOT to Grow 
• Plants that sunburn and die from water stress 

• Plants where fruit size is important (fresh) 

• Plants that have shallow root systems 

• Late maturing varieties 

• Plants that need heat and water 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Strawberry, raspberry, blueberry, blackberry, 

table olive, table grape, peach, nectarine, pear, 

asparagus, pepper, eggplant, squash, cutting 

greens, spinach, watermellon, corn, beans, 

summer onion   



What to Grow 
• Plants that have been successfully dry farmed 

• Plants that are deep rooted 

• Plants where fruit size does not matter (processed) 

• Plants that naturally tolerate water stress 

• Plants that mature in winter & spring 

• Short season varieties (early maturing) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

• Oil olives, wine grapes, processing apples, 

some pears, plums, prunes, apricots, potatoes, 

tomatoes, cole crops, radishes, peas, winter 

greens, winter alliums, bunch lettuce, melon - -  



Organic Mulch 



Mulch in furrows 



Plastic Mulch 



Hand Buried Plastic 



Plastic 

Mulch 



Good Weed Control = No Competition 



Weeds 



Lots of hand weeding 



Transplant to get ahead of weeds 



Transplanted Onions 



Transplanting requires more labor 



Precision Weeding Equipment  



Precision Transplanter 



    Mechanized                                         

Precision Beds 



Precision 

Seeders 



Precision Bed Cultivation 



Thanks! – Questions? 


