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Head in the Clouds 
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More Information 

http://fruitsandnuts.ucdavis.edu/ 



Manuals  



UC IPM Guidelines 

www.ipm.ucdavis.edu 



Economics 
coststudies.ucdavis.edu 

Can Money be 

Made? 



UC Cost Studies 





Other UC People 

Mark Bolda  

Title: County Director, Santa Cruz 

County and Farm Advisor, 

Strawberries & Caneberries 

Address:  

Cooperative Extension Santa Cruz 

County 

1430 Freedom Boulevard, Suite E 

Watsonville, CA 95076-2796 

Phone: (831) 763-8025  

Fax: (831) 763-8006 

Email: mpbolda@ucanr.edu 

 

  

Specialty: Specialty crops, small 

fruit crops, vegetables, sustainable 

agriculture, small farms in Santa 

Barbara and San Luis Obispo 

Counties. 

Address:  

Cooperative Extension Santa 

Barbara County 

2156 Sierra Way 

Suite C 

San Luis Obispo, CA, CA 93401 

Phone: (805) 788-2374  

Fax: (805) 781-5940 

Email: mlgaskell@ucanr.edu 

Mark Gaskell  

http://cemonterey.ucanr.edu/about/contact/?facultyid=197
mailto:mpbolda@ucanr.edu
mailto:mlgaskell@ucanr.edu
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Keys to Successful Berries 
1. Good Soil - plant high (mound)  

2. Good Climate (cool & low rainfall) 

3. Good Water - zero drought stress  

4. Right variety  

5. 100% weed control  

6. Adequate fertilizer  

7. Control / prevent pests 

8. Pruning = remove excess wood and weak 
growth - prevent over production  

9. Spacing – cane berries ~ 9-10 ft. between 
rows and 1-3 ft. within rows, strawberries ~ 
8-12” between plants double or single beds 

10. Replant frequently   

 



What Conditions Are Best 

For Berries? 
Regional Conditions 

• Cool summers 

• Mild to cold winter (400 to 
1,000 hours chilling) 

• Dry spring and summer 

• No frost at bloom (April) 

 

Local Conditions 

• Deep, well drained soils 

• Lack of weed competition 



Soil Physical Properties 

Prefer 

• Sand 

• Sandy loam 

• Loam 

• Silt loam 

 

OK  

• Clay loam 

• Silty clay loam  
 

 

Avoid or Change 

• Clay soils  
(slow drainage) 



Strawberry Root Diseases 

Drainage is one of the most 

important factors 



Raised Beds 
• Warmer – growth starts earlier 

• Higher – easier to harvest  

• Better drainage 

• Less root rot 

 



Beds and Plastic 



Forming Hand Raised Beds 



Spread compost 1 ft. thick – till in – form raised beds 



Forming 2 Raised Beds 

Listers  



Lister 



Listing – raised beds 



Bed Prep for Blueberries 



Rototiller  

Bed 

Shapers 



Bed Shaper 



Bed 

Shapers 



Shaping Beds 



    Bed forming with 

fertilizer and drip tape 



Plastic Mulch 



Advantages of Plastic Mulch 

• Fruit rot 

• Weed control 

• Temperature Control 

– Clear = warms soil 

– Black = warms surface 

– White = cools soil  

 



Early-season plant growth & fruiting with 

clear and black bed tarps, January  

Clear 

(transparent) 
Black 



Plastic Mulch Machine 



Plastic Mulch Machine 



Plastic 

Mulch 



Two row strawberry bed 
12 + 12 + 36 = 60” (5 ft.) plastic 

12” 36” 

12” 

52 in. 

Center furrow to center furrow 

Use 6-7 ft. wide plastic and burry it on edges 







Wire staple plastic on side 



Hand Buried Plastic 



Burner to 

melt holes 

in plastic 



Melting holes in plastic 



What Conditions Are Best For Berries? 

Regional Conditions 

• Cool summers 

• Dry winters 

• Mild to cold winter (400 to 
1,000 hours chilling) 

• Dry spring and summer 

• No frost at bloom (April) 

 

Local Conditions 

• Deep, well drained soils 

• Lack of weed competition 



Marine 

Coastal Cool 

Coastal Warm 



1o 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” 

 

 



ET Rates 

in the 

Press 

Democrat 



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  



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 
 

 

5 gpm X 60 min/hr X 24 hrs/day = 7,200 gallons per day 



BERRY DRIP IRRIGATION 

• Water Use is 0.25 Inches per day in Summer 

• Typical bed = 3 ft. wide x 100 ft. long = 300 ft2  

• Water use is 46.8 gallons per day (50 gallons) 

• drip-tape has ½ gallon per hour emitters spaced 

1 ft. apart (2 lines per bed) = applies 100 gal/hr  

• Water every day for 30 minutes or every other 

day for 1 hour 

 



Drip irrigation wets 80-100% of 

root system for vegies and berries 



Two rows of drip tubing 



Two rows of drip tape 



Irrigation system 



Drip Emitters 



Emitter tubes on Main 

Lots of options 



Mini 

Sprinklers 

2 - 4 times 

per week to 

wet down 

12-18” 





Berry Irrigation 

Applies 

½” per hour 

Run 1 hr. 

Every 2 days 

Or 

2 hours / 4 

days 

 

1” soaks down 

6” into soil 



Berry Nutrition - Fertilizers 

• Cover crops 

• Compost – manure 

• Concentrated organic fertilizers 

• Conventional fertilizers 



Compost or Manure – prior to planting 

10 tons/acre 
50 tons/acre 



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 



Organic Matter Tilled In 



Cover Crops 



Cover Crop – Grass & Legume  



Tilled in prior to planting 



Sub clover and 

Zorro Fescue – 

winter and spring 

growth 

Sub clover drying 

out in the late 

spring  



Caneberry Tissue Analysis 



Importance of Tissue Nitrogen 



Importance of Soil Nitrogen 



Raspberry Nutrients 
Compost – Regular Fertilizers –         

Slow Release Fertilizers 



Concentrated dry organic fertilizers – in a bag 



Conventional Fertilizers and 

Slow Release Fertilizers 



Slow Release Fertilizers 



Fertilizers for Blueberries    

pH below 5.0 

• Best = Ammonium sulfate & compost 

• Excellent = Slow release  

• OK = Urea, Amm. phosphate 

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

• Avoid = Sodium nitrate, Amm. nitrate 

• Avoid = Calcium nitrate, potassium nitrate 

• Avoid = Lime (calcium carbonate) 

• Avoid = salts containing sodium 



Soil sulfur to lower pH 
Sulfur (elemental) + oxygen + water = sulfuric acid + soil calcium 



Soil pH 
Sulfur (elemental) + oxygen + water = sulfuric acid + soil calcium   

 

 
Change pH 

from 7.5 to 5.5 

= 0.5t/a (sandy 

soil) to 1.0t/a 

(clay soil) 

 

45 to 90 lbs. 

per 1,000 ft2 



Changing Soil pH 

• Pine needles: 100-1,000 years 

• Peat moss: 100-1,000 years 

• Sulfur: 1-2 years 

• Sulfuric acid: 6 months to 1 year 

• Acid type fertilizers (ammonium sulfate, 

urea and ammonium nitrate): 10-20 

years 

 



Lime 



Gypsum = 

Calcium Sulfate 

Separates 

1. Calcium in soil 

2. Sulfate + 

Sodium 

= Sodium Sulfate 

Leaches out 



Foliar Sprays 

and            

Rock Dust 



Snake Oils? 

• Bio Enhancer 

• Fish Emulsion 

• Kelp  

• Green All 

• Rock Dust 

• Natures Goodness in an Organic “Pill” 

• Foliar feed of conventional nutrients  



Organic Fertigation 



Organic Nutrient Solution  

Injected into drip lines 



Solution Can’t Plug Emitters 



Death 

Taxes  

Weeds 

Very 

competitive 

on young 

plants 



Weed Control 



Hoe 

Weed cloth 

Mulch 



Plastic Mulch 



Blueberries – white plastic 



BAD = heavy soil & no mulch 





Weed control Organic mulch  

Cloth mulch 

Hand  



Growing Berries 



Berry Types 

• Blueberries (Vaccinium species) 

• Raspberries (Rubus species) 

• Blackberries (Rubus species) 

• Strawberries (Fragaria species) 

• Currants (Ribes species) 

• Gooseberries (Ribes species) 

• Mulberries (Morus species) 



Blueberries 

• Soil pH 

• Varieties 

• Plant age and size 

• Plant spacing & depth 

• Irrigation  

• Fertility (nutrition) 

• Pruning 

• Pest control (weeds, 

insects, disease, birds) 

 

 



Wild Blueberries 



Blueberry - Old Varieties 
Early Blue -  Med. size, good flavor; erect, very susceptible to root rot.  

Duke - Med. size, firm, good flavor; vigorous, erect, open, productive.  

Spartan - Very large, firm, excellent flavor; erect, open, productive. 

Patriot  - Very large, excellent flavor; vigorous, erect, very productive.  

Collins - Large, firm, excellent flavor; medium-sized, productive plant. 

Bladen - Medium sized, vigorous upright growth, low chill.   

Blue Ray - Very large, firm, excellent flavor; vigorous, erect, productive. 

Chandler  - Extremely large, excellent flavor; moderate vigor. 

Blue Crop - Very large, firm, good flavor; vigorous, erect, productive. 

Rancocas -  Very small with intense flavor; vigorous, dense, bush.   

Berkeley - Very large, firm, mild flavor, vigorous, spreading, productive. 

Nelson - Very large, excellent flavor; vigorous, high yielding. 

Darrow - Medium-sized, firm, excellent-flavor; erect, productive. 

Late Blue - Large, firm, good flavor; vigorous, erect, productive.   

Elliott - Medium sized, mild flavor, tart, vigorous, erect, productive.  

 

In order of ripening - Early to Late 



Blueberry - New Varieties 
• Biloxi 

• Blue Crisp 

• Cape Fear 

• Dublin 

• Echota 

• Emerald 

• Georgia Gem 

• Golf Coast 

• Jewel 

• Jubilee 

• Legacy 

• Magnolia 

 

• Marimba 

• Misty 

• Nui 

• O’neal 

• Ozarkblue 

• Reka 

• Revielle 

• Sampson 

• Santa Fe 

• Sharpblue 

• Sierrra 

• Southmoon 

• Star 

• Toro 

 



Some of the Best New 

Varieties 



Blueberry Variety Trials 

Manuel Jimenez 



Blueberry Variety Yields 



Spacing 

4 – 10 ft. 



Blueberry in-row plant spacing 

Manuel Jimenez 



Blueberry in-row plant spacing 

Manuel Jimenez 



Blueberry Plants 
• Get the biggest 

• Plant shallow 

• Spread roots 

• Compost & Mulch 

• Don’t prune 1st yr. 

• Space 4’ X 10’ 







Blueberries don’t like weeds 



Sawdust or 

wood chip 

mulch 



New plant – raised bed – mulch  



Mechanical Harvest 



Pruning Blueberries 

Before 

After 



Pruning 

Blueberries 

Remove all 

small wood 

Do not top 



Flowers at the 

tips of branches 



Blueberry Pests 



Bird 

Control 

Netting 





Shade Cloth – Bird Netting 



Bird Netting Costs 



Packing Blueberries 



Average Blueberry Yields 

14,000 lbs/acre (7 tons) 



Value of Blueberries 

~ $ 6.55/lb 

$91,700 per acre GROSS 



Blueberry Gross Income 

~ $ 91,700/acre 

 

Establishment costs = $17,772/acre by the 3rd year 

Grow cost = $5,000/acre  - - - Harvest cost $49,000/acre 

Overhead costs = $6,800 (insurance, taxes, interest on 

investment, maintenance, etc.) 

TOTAL COSTS = $61,665/acre 



Blueberries - Net returns      

based on price and yield 

$97,000 - $66,965 = $30,035 per acre 



Blueberry  

Clusters  



Enjoy 



Raspberries 
• Types 

• Varieties  

• Soil Drainage 

• Spacing 

• Irrigation 

• Fertility 

• Pruning 

• Pest Control 









Red Raspberry Varieties 

• Summer Bearing 

Earlier spring 

 

• Fall Bearing 

June to October 



Summer-bearing cultivars 
 

 Canby - Medium to large, bright red, and firm. Susceptible to root rot. 

 Chilcotin - Large, bright red, firm.  Productive but susceptible to root rot.  

 Chilliwack - Large, bright red, firm, excellent flavor, resistant to fruit rot.    

 Comox - Large, medium red, firm, fair flavor, and resistant to fruit rot.  

 Haida - Medium sized, firm, good flavor. Some root rot resistance. 

 Meeker – Medium to large, medium color, firm, good flavor. 

 Newburgh - Large, light red, medium firm; resistant to root rot. 

 Nootka – Med. sized, med. red, firm, productive; susceptible to root rot. 

 Skeena – Med. large, bright red, firm, good flavor, susceptible to root rot. 

 Sumner – Med. size and color, firm, excellent flavor. Most tolerant of wet 
soils. 

 Tulameen – Large, firm, excellent-flavored berries.  High yielding.   

 Willamette – Large, dark red, firm, mild. Susceptible to root rot. 



Fall-bearing cultivars 
 

Amity - Medium size and color, very firm, good flavor. Susceptible to root rot 

August Red - Early maturing. Fruit is medium, bright red, soft, good flavor 

Autumn Bliss – Large bright fruit, good flavor, very productive 

Bababerry - Very large, soft, good production. Canes tolerant to summer heat. 

Caroline – Very large, firm, productive, early, heat and wet tolerant 

Fall Red - Fruit is small, red, fairly firm, good flavor. Vigorous and productive.  

Heritage – Medium, red, very firm, attractive, very mild flavor. Sturdy canes.  

Indian Summer - Very aromatic, crumbles frequently, good flavor, productive  

Jaclyn – Very large, productive, early, good flavor. 

Polka – Large, productive, very good flavor – new variety 

Redwing – Ripe 2 weeks before Heritage. Med. size, firm, good flavor. 

September - Medium, bright red, firm, attractive, good quality. 

Summit - Matures about 10 days earlier than Heritage. Fruit is similar in size 
and  firmness, but slightly darker. 



Black Raspberry Varieties 

Munger - Fruit is small, blue-black, firm, good 

flavored and matures in July; canes  are 

intolerant of wet soils. 

Bristol - Inferior yield and quality compared to 

Munger; small black firm fruit – midseason 

Cumberland - Inferior yield and quality 

compared to Munger. Small black fruit, good 

 flavor. 



Gold Raspberry Varieties 

• Fall Gold - Ripens ten days prior to Heritage. 

Fruit is yellow, moderately firm, very good flavor, 

with moderate to poor production. It often is virus 

infested. 

• Gold Harvest – yellow colored Heritage 

• Kiwigold – sport of Heritage from NZ 

• Anne – Heritage season pale yellow 



Purple Raspberry Varieties 

Royalty - Summer-bearing, very large, soft when fully 
ripe, fruit that is sweeter than Brandy wine. Highly 
productive. Suckers are produced from the roots like 
red raspberries. 

Brandywine - Summer-bearing, large, round, reddish-
purple, tart. Plant habit is similar to black caps, but 
more vigorous. No root suckers are formed. One of 
the best for pies.  

Amethyst - Summer-bearing, fruit large, oval, purple 
with shiny skin, firm, excellent for desserts. No root 
suckers are formed. Very productive. 

Success - Summer-bearing purple, sweet, good 
flavored fruit; vigorous canes. 
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New Growers in Sebastopol 



Magana – Polka - Caroline 



John Guardino’s Raspberries 



Soil for Raspberries 
• Deep – 3 to 6 feet 

• Well drained – sandy or gravel 

 



Raspberries 

must be planted 

on raised beds 

space 1’ x 10’ 





Three wire raspberry trellis 



3 wires 





Raspberries – Narrow Trellis 

3 m 



Narrow Trellis - Raspberry 



Floricanes 

from last year 

 

 

 

Primocanes 

from this year 



Raspberry 

Bearing from laterals 

off floricanes and from 

tips of primocanes later 



Root suckers                 

=                                 

primo-canes  

 



Overwinter = flori-canes 



Earlier bearing 

from 

floricanes and 

later from 

primocanes 

Fall bearing 

from 

primocanes 



High Production Raspberries  





Raspberry Problems  



Raspberry root rot 



What is this ? 



Improper irrigation 



Small berries 

Yellow leaves 









Mite control 
No water stress 

Avoid dusty conditions 

Spray water with garden hose 





Raspberries don’t like weeds 



Raspberry virus 



Crumbly berry = virus 





Raspberry 

 

Central 

Coast 

 

2005 

 

~ $6,000 

per ace to 

establish 



Types of Costs 

• Operating Costs: Pruning, fertilizer, 

irrigation, harvest, cooling, packing 

• Cash Costs: Insurance, office, sanitation, 

rent, taxes 

• Total Costs: Capitol recover, building 

maintenance, equipment, irrigation pipe, 

pump and well 

 





Covered Raspberry Production  

• New York Study 1999 

• Compared Greenhouse vs. outdoor 

• Greenhouse: Fruited Feb-April 

• Harvested: 9.5 tons/acre 

• Retail Value: $3-6/½ pint ($142,000/acre) 

• Outdoor : July-Sept. 

• Harvested 10.5 tons/acre 

• Retail Value: $2/½ pint ($36,000/acre) 

 

 

 



Enjoy 



Blackberries 
• Types 

• Varieties  

• Soil Drainage 

• Spacing 

• Irrigation 

• Fertility 

• Pruning 

• Pest Control 



Logan 

Wild 



Wild Blackberries 

Evergreen - Rubus laciniatus 

Himalayan - Rubus discolor 



Growing Blackberries 

• Easy to grow 

• Tolerant of wet feet 

• Plant on the flat or 

on raised beds 

• Space 3 ft. x 10 ft. 

• Water well for good 

fruit size 

• Prune annually 

• Few pests 



Trailing and Erect Blackberries 

Space 3 ft. x 10 ft. 



Erect Blackberries 

Black Satin:  Mid-season; large, shiny black, tart flavor, 
thornless, vigorous. 

Cherokee:  Mid-season; medium large, firm, vigorous, 
thorny; tolerates heat.  

Cheyenne: Early; very large, firm, vigorous, thorny, 
tolerates heat.  

Chester:  Late; large, tart, thornless, very productive.  

Darrow:  Vigorous, thorny, productive, large glossy 
fruit.   

Hull: Vigorous, thornless, sweet excellent flavor.  

Shawnee:  Mid-season, very large, firm, vigorous, 
thorny, very productive; tolerates heat  



Trailing Blackberries 
Boysen (Nectar Berry):  Mid-season; very large, deep maroon, soft, 

excellent distinct flavor; canes thorny, but thornless types available; 
tolerates heat. 

Kotata:  Mid-season; berries large, firm, good flavor, thorny, vigorous, 
productive. 

Logan:  Early; medium size, long, dark red, soft, excellent, unique flavor; 
thornless  

Marion: Mid-season; large, bright black, firm, excellent flavor, thorny, 
productive. 

Ollalie:  Mid-season; large, bright black, firm, good flavor, vigorous, 
productive. 

Silvan:  Early, large, firm, excellent flavor, thorny, productive. 

Tayberry:  Early; large, medium red, soft, flavor distinctive, thorny. 

Thomless Evergreen:  Late; medium, firm, mild flavor, productive.  

Waldo:  Mid-season; medium size, firm, mild flavor, thornless, productive. 

Young:  Mid-season; very large, maroon, sweet, excellent flavor. 



John Guardino’s Boysenberries 



New 

Variety 



Primo-cane blackberry 

PrimeArk – 45 and PrimeArk Freedom 



Tip pruning > force branching to increase 

fruiting branches and yield.  

• Timing is important 

 earlier is better once 18" tall 

 "hard" tipping may offer additional advantages? - timing  

 

• When? - Repeat later? 

 

 



Primocane blackberry – cut back 



Primocane blackberry – cut back 

and re-growth 



Primocane blackberry – regrowth 



Primocane blackberries  



Total Seasonal Berry Yield (marketable) 

Pruning Treatment  Yield (lb / acre) 

January mow / no tip 8,960 

January mow 18" tip 8,481 

January mow  18" tip + 50" tip 10,469 

March mow / no tip 7,697 

March mow /18" tip 9,530 

March mow / 18" tip + 50" tip 8,518 

May mow / no tip 5,762 

May mow / 18" tip 6,392 

May mow / 18" + 50" tip 6,358 



Blackberry Trellis System 

3 wires 



Pruning Erect Blackberries 



Pruning Erect Blackberries 

•Remove last year’s canes 

•Wrap this year’s canes on 

wires 



Pruning Trailing Blackberries 





New growth & last year’s growth 





Blackberry flower 





Blackberry 

Problems 







Blackberry Harvest 



Boysenberries 



Blackberries 2008                
Net Returns above TOTAL Costs  

Establishment costs = $9,600/acre  -   - Production costs = $33,000/acre 

Ave. Yield = 3,500 flats (7.9 tons/acre) -  -  - Ave. Price = $14/flat 

TOTAL NET (Gross – Cost) = $15,679/acre   
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Mexico

California

Oregon

Washington

Guatemala

Weekly wholesale price for fresh blackberries 
Los Angeles Terminal Market  - 2014 

Mark Gaskell 



Floricane VS primocane fresh blackberry harvest timing – tunnels  
Santa Maria, CA  - 2013 
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Mark Gaskell 



Enjoy 



Strawberries 
• Physiology - Types (SD – DN) 

• Varieties 

• Systems 

• Soil  

• Spacing 

• Irrigation 

• Fertility 

• Pests 



California  

  Cold          
 Ocean 
Current 

Coastal 
valleys 

S.F. 

L.A. 

42ºN 

33ºN 



42ºN 

33ºN 

Santa Maria 

Watsonville –  
Salinas 

Oxnard 



Strawberry Physiology  
• Day length:  response to light = vegetative 

growth (runners) or fruit production (12 hrs) 
 

• Temperature: below ~ 10oC = poor growth 
and fruit production; ~ 12oC to 24oC = fruit; 
above ~ 24oC = no fruit.  Dominant over day 
length 

 

• Chilling: hours below  7°C – affects vigor, 
yield, and fruit quality (supplemental @ 1oC) 

  

• Drought stress: can induce fruiting 
 

• Plant leaves and size: amount of leaf removal 
and plant size affects productivity 

 



 Two basic flowering types 
  

                           1.  Short-day (SD)  
    2.  Day-neutral (DN)                                 
     (everbearer) 

Plants of short-day varieties flower:  
- Light period < ~13 hours  

- Low temperature (< 24oC) 

Plants of day-neutral varieties flower:  

- Summer (regardless of day length)  

- High temperatures (> 24oC) 

- but best quality and greatest yield with 
moderate temps 



Planting Dates 

Short Day -            

Spring Bearing 

• August to September 

• From cold storage 

• New plants = large 

size fruit and firm 

fruit 

Day Neutral -     

Everbearing 

• Early Spring  

• From cold storage 

• New plants = large size 

and firm fruit 



Modern Strawberry System 

• Well drained 

• Sandy soil 

• Raised beds 

• Plastic mulch 

• Drip irrigated 

• Good varieties 

• Good plants 

 



CHARACTERISTICS OF CALIFORNIA STRAWBERRY CULTIVARS 

 Cultivar Day 

length  

Planting 

season  

Area Supp. 

storage2  

Fruit characteristics  Plant characteristics  Susceptibility to pests  

Albion DN fall CC 10 days 

to 2.5 

weeks 

large; excellent flavor; red 

internal and external color 

Mod. vigorous plant; high productivity, 

very long season; avoid overchilling, or 

will runner excessively  

tolerant of major soil pathogens; 

moderately susceptible to powdery 

mildew 

Aromas  DN fall  CC  10 days 

to 3 

weeks  

medium size; dark red color; 

good flavor 

very high yields; long production season  misshapen fruit occasionally a 

problem, in early season; tolerant 

of root and crown diseases  

Camarosa SD fall CC, 

SC 

none to 1 

week 

large; good flavor; excellent 

shelf life; good for fresh 

market and freezer pack; 

resistant to rain damage 

vigorous plant; high-yielding; early 

production; adapted to early fall planting 

tendency to produce misshapen 

fruit; susceptible to Verticillium 

Camino 

Real  

SD fall  CC  7 to 14 

days  

large; very good flavor; highly 

tolerant of rain damage  

not early; compact plant that needs 

adequate nursery chilling; good cultivar 

for Santa Maria Valley  

sensitive to sulfur sprays; 

relatively tolerant to Phytophthora 

and Verticillium  

Chandler SD summer SJV NA medium size; very good 

flavor; tender skin; soft when 

temps. are high 

moderate yields — 

Diamante  DN fall  CC, 

SC  

10 days 

to 3 

weeks  

large; very good flavor; light 

color; sensitive to rain damage  

moderately vigorous plant; high 

productivity; long season, open canopy, 

easy harvest  

highly susceptible to Phytophthora  

Palomar DN fall ? Large; excellent flavor, good 

color, sensitive to calyx spot 

Ventana SD fall  CC, 

SC 

none to 1 

week 

large; good flavor; good color 

but lighter than Camarosa; 

resistant to rain damage 

vigorous plant with heavy early 

production; adapted to early fall 

planting; sets well in adverse weather; 

excellent for winter-spring fresh market 

susceptible to Phytophthora root 

and crown rot; fruit is susceptible 

to powdery mildew 

Newest Varieties 



Short-day cultivars 
Camarosa - large; good flavor; excellent shelf life; good for fresh market and 

freezer pack; resistant to rain damage; vigorous plant; high-yielding; early 
production; adapted to early fall planting; 0-1 week chilling; produces 
misshapen fruit; susceptible to Verticillium   

 

Camino Real - large; very good flavor; highly tolerant of rain damage; not 
early; fall plant, compact plant that needs 7-14 days of chilling; good 
cultivar for interior valleys; sensitive to sulfur sprays; tolerant to 
Phytophthora and Verticillium    

 

Chandler - medium size; very good flavor; tender skin; soft when temps. are 
high; moderate yield; 0 chilling, summer plant   

 

Ventana - large; good flavor; good color but lighter than Camarosa; resistant 
to rain damage; vigorous plant with heavy early production; adapted to 
early fall planting; sets well in adverse weather; excellent for winter-spring 
fresh market; 0-1 week chilling; susceptible to Phytophthora root and 
crown rot; fruit is susceptible to powdery mildew   

 
Douglas – Old variety - large, good color and good flavor  

Pajaro - Old variety - large, dark red color.  

Oso Grande - Old variety - high yield, large, good flavor.   

Sequoia - Old variety - large soft fruit with excellent flavor.  Plants are resistant to Verticillium wilt.  



Ventana 

Camarosa 



Camarosa 



Short Day  

Chandler 



Day-neutral varieties 
Albion - large; excellent flavor; red internal and external color; mod. 

vigorous plant; high productivity, very long season; 10-18 days 
chilling; overchilling = excessive runners; fall plant; tolerant of soil 
pathogens; susceptible to powdery mildew   

 

Aromas - medium size; dark red color; good flavor; very high yields; long 
production season; fall plant; 10-21 days chilling; misshapen fruit a 
problem, in early season; tolerant of root and crown diseases    

 

Diamante - large; very good flavor; light color; sensitive to rain damage; 
moderately vigorous plant; high productivity; long season, easy 
harvest; fall plant; 10-21 days chilling; susceptible to Phytophthora  

 

Fern - excellent flavor; medium size; very productive; plant in spring in 
warm climates for July to Nov. harvest; fall plant for April to Oct. 
harvest. 

 

Palomar – large excellent size and flavor 
 

Seascape – Large size, very firm, good flavor, productive  
 

Selva – Old variety - high yield, firm, mild flavor, Plant early September 

Irvine - Old variety - winter planted day-neutral, excellent flavor  

Hecker – Old variety - medium size, mild-flavored, productive  



Albion 



Aromas 



Diamante 



FERN 



Palomar      April 5, 2007 



Seascape 



Fraise du Bois  

(Woods Strawberry) 



Bare Root Planting Dates 
Spring Bearing 

• August to September 

• From cold storage 

• New plants = large 

size fruit and firm 

fruit 

Day Neutral/Everbearing 

• Fall or Early Spring  

• From cold storage 

• New plants = large size 

and firm fruit 



Young Plants 
• New plants = large size and firm fruit 

• 11-13 months = large size and firm fruit 

• 2-3 year old plants = small soft fruit 

• Spacing – 8-12” = 50,000 to 55,000 

plants/ha (15-30 cm apart) 

 



Green plants (leaves on) 

Perform well  

with no 

nursery chill 



Bareroot Plants 



Container Plants 

• Plant in Spring 

• Remove Flowers 



Strawberry Development 



Remove Runners 

Runners drain 

energy and 

overcrowd plants 



High Productiveity 



Protected strawberry culture  
   

Extended fruiting season 

Enhanced yield & quality 

Frost, rain protection 

Reduced Botrytis rot 

Reduced fungicide use 

Harvest in bad weather 

Reduced bird damage 



Strawberry Problems 
Root rot 

Phytophthora 

Verticillium wilt 

Botrytis (Gray mold) 



Berry Many Problems  



Root rot – poor 

drainage from no 

raised bed 



Overwintering Plants 



Botrytis – Gray Mold 



Berry Many Problems  



Verticillium Wilt 



Verticillium Wilt 





Stink Bug damage 



Water soaked spot 



Strawberry Disease Resistance 

K. Larson 



Weed Control 



Organic Strawberries Net 

Returns above Total Costs 2006 

Establishment & Production costs = $29,129/acre 

Ave. Yield = 3,750 flats (15 tons/acre) -  -  - Ave. Price = $11/flat 

TOTAL NET = (Gross – Cost) = ~ $12,114/acre   



Enjoy 



Currants and Gooseberries 
Ribes species 





Red 

Currants 



Black 

Currants 



Gooseberries 



Mulberry – Morus sp. 



Mulberry 



Mulberry 

Female Flowers 

Male Catkins 



Mark Hurst – Sebastopol – 3.5 acres in Sheridan OR 


