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USA Hops Assn. Varieties 



Sonoma Hops - 2,800 acres 
Early 1900’s to 1950’s 

Windsor Museum 

Sonoma State Library 



Why the hop industry worked 

• Deep soils that could be “dry farmed” 

• Some irrigation water was available 

– Russian River & Mark West Creek and . . .  

• Cool climate lowered water demand 

• Less diseases than Midwest or N. Europe 

• Available hand labor from nearby cities 

• World market during prohibition 

– Dried product that was not perishable 

– Sonoma County recognized for quality hops 



SRJC Shone Farm 



SRJC Farm surrounded by hops 

111 acres 

hops 
39 acres 

hops 

41 acres 

hops 

31 acres 

hops 

43 acres 

hops 

Wohler 

Ranch 

1923 

River Road 

Wohler Bridge 

Wohler Road 

Raford House 

SRJC Entrance 



Wohler Road (Windsor Creek) 



Windsor Museum – Steve Lehmann 

• Book and slide show by W. L. Beedie 

• Video: hop growing Raford Jones Sr. 

• Photos of hop growing and harvest 

Harvest baskets – etc. Lorraine Kimes 

Owens & W. L. Beedie & Raford Jones 
 



Sonoma County History 
• 1858: Amasa Bushnell - 1st hop plants (Green Valley) 

• 1880-1889: Luther Burbank – Gravenstein Apple industry 

– Petaluma has one bar for every 15 voters 

– Kroncke’s Park & beer garden = major Santa Rosa hangout 

• 1897: Grace Brothers Brewery – to the 1960’s 

• 1900-1909: Hot springs resort era (Sonoma) 

• 1900: Sonoma County - 10 large operating hop ranches 

• 1909: Healdsburg main crops – grapes, hops, prunes 

• 1920: Sonoma County ranks 8th nationally in farm 

production (eggs, prunes, hops, apples, dairy, livestock) 

•  1920-1933: Prohibition – Hops sold to Europe 

• 1930: hops production at 15,000 bales (3 million lbs.) 

• 1939: Florian Dauenhauer invents hop picking machine 

• 1940-1955: Profits declined - No more hops in 1960 



Historical “Facts and Figures”  
William L. Beedie 

• 1st hops in Sonoma County ~ 1880 

• Peak ~ 1915-1920 = 2,800 acres 

– Santa Rosa creek, Mark West Creek, Russian 

River, Larkfield, Oakmont, Sonoma 

• Mendocino County 1920 ~8,000 acres 

• Lake County & Sacramento area  

• CA ~12,000 A (10,500 tons – 105,000 bales) 

• Good yield was 8 bales/A (dried hops) 

• Yield Range: 3.5-12 bales/A (19 = record) 

• 150-1,000 pickers per ranch (hand harvest) 



Historical Cultural Practices    
Video by Raford Jones 

• Winter: Trellis system & planting 

• April: shoots emerge = trim & weed control  

• June 1: training onto twine & weed control 

• June 21: trim lower leaves (plants 8-10’) 

• July 1: plants 15’ – flood irrigation (sulfur dusting) 

• July 11: trim lower laterals & weeding 

• July 21: plants 18’ – mildew & aphid control 

• August 1: laterals & flowering - trim lower shoots 

• August 15: cones showing & developing 

• September 1: ready for harvest 

 

 

 



Weed Control in Old Hop Yards 



Training & trimming 



Old Manure 

Spreader 

20-30 

tons/acre 



Old sulfur duster and sprayer 

For control of: 

• Powdery Mildew 

• Downy Mildew 

• Mites 

• Aphids  



Dusting Hops (sulfur) 



Old sulfur duster  



Hops 



“Whole families” harvest 





Sonoma County Hand Harvest 



Windsor Museum – Steve Lehmann 

Lorraine Kimes mother, grandmother 

and aunts – Wohler Ranch 



Hand Harvest in Sonoma County 

Pickers were also Pomo Native 

Americans, Chinese, and Japanese 

workers 



Hand Harvest 

Baskets and Bags 



Traditional hop basket 



Bags weighed & 

transported to dryer 



Old hop kilns (dryers) 
Woods Kiln – River Road  Woods Kiln – Wood Road Fulton 

Frost Ranch – Old Story Ranch Kiln   

Hop Kiln 

Winery 

Martinelli Winery 

Adelma 

Fenton Kiln 

Westside 

Road 



Cooling 

hops after 

drying, prior 

to bailing 



Old hop bailers 



Old hop bailer 



Bailed hops transported to RR 



Good Market – Good Prices 

1917 1919 

1920 



Great Prices $ $ 



Higher price for Sonoma Hops 

Gene 

Slusser 

trophy  

“Best 

Hops in 

Western 

USA” 

1904-1950 

prices 

ranged from 

$0.4 to 

$1.50 per 

pound 



Why the hop industry failed 
• Mechanical harvest reduced labor needs 

– Hops could be grown in more isolated areas 

– Managing 1000’s of people . . . . .  

– Hand labor related quality problems   

• WA and Oregon – lots of cheap land 

– Big parcels with lots of cheap irrigation water  

• Better climate with lower humidity 

– Less P. Mildew and Downy Mildew 

• Farther North Latitude = higher yields 

• Quality was “relative” for big beer brands 



Florian Dauenhauer’s Hop Picker 



Old 

Mechanical 

Harvesters 



Old 

Mechanical 

Harvesters 



Basic Mechanisms 
Remove cones & separate leaves 



Basic Mechanisms 
Remove cones & separate leaves 



WA-OR cheap, good land  



And lots of water in WA-OR 



Big Volume 



Large scale - volume 



Low humidity – less disease 

Mildews were 

especially bad in 

Sonoma County 

next to rivers and 

low lying, cool fields 



High Yields – Far North Latitude 

8-13 bales = 6,400 to 10,400 lbs. fresh hops per acre 



Demand low & for BASIC hops 

Bobbysockers with the 

palates of wimps. 

 

“Rosie the Riveter” 

considered a well-

hopped beer to be bitter, 

heavy, fattening 



Fluctuating prices 

Low prices 

 

Poor quality       

“dirty hops” 

1921 - English 

buyers: No market 

for dirty hops 



Crops Lost since 1940-50 
• Prunes: 20,000 acres worth $6 million 

• Apples: 14,000 acres worth $1-2 million 

• Hops: 2,800 acres worth $2 million  

• Walnuts: 1,100 acres worth $800,000 

• Pears: 3,000 acres worth $630,000 

• Cherries: 1,000 acres worth $624,000 

• Berries: 670 acres worth $178,000 

• Peaches: 200 acres 

• Kiwi: 44 acres 

• Figs: 13 acres 

 



• PNW: 98% of U.S. production 

• 2014: 37,000 acres of hops 

• WA: 30,000 acres - 74% 

• OR: 5,500 acres - 14%  

• ID: 3,800 acres – 10% 

• 2013: 38% of the world hops from USA  

Germany produced 33% 

Production Statistics 



How its done in Yakima WA 



Land Preparation 

WSU Cost Study 2010 

Disc, subsoil, plow/rototill, 

springtooth 2X =$150/a 



Hop Trellis ~ $3,000 

2010 Yakima WA Cost Study (per acre) 

• 60 poles + 10 anchor poles (12’ x 28’) 

• Holes, anchor material, cable, wire, staples  



Poles, cables, wires, dead-men 



Poles 



Poles soaked in preservative 



Poles, cables, wires, twine 



Tall carts 



Cables, twine, hopclip 



Training vines onto twine 

WSU Cost Study 2010 

4,000 roots @ $0.20 each 

$800/acre 



Training vines onto twine 



Training vines onto twine 



Training vines onto twine 



Minimal Weed Competition 



Reaches the top 

laterals form 

Flowering starts 



Primary Hop Pests 

• Downy Mildew 

• Powdery Mildew 

• Virus-viroids 

• Spider Mites 

• Aphids 

 

• Many miscellaneous 

Secondary pests 



Hop Diseases - PREVENTION 

Sanitation:  

 

• Remove or 

compost all 

overwintering 

plant material 

 

• Trim up lower 

leaves and side 

shoots 

 

• Reduce humidity 

  



Hop Latent & Apple Mosaic Virus 

Stunts growth and 

dramatically reduces cone set 

Control: plant certified 

virus free plants 



Hop Assn. Certification Program 



Downy Mildew can ruin the crop 



P. Mildew can ruin the crop 

Healthy              Diseased 

Critical 

Control 

Period 
 

3 weeks 

during early 

cone 

development 



WA P. Mildew infection examples 



Powdery Mildew 

Control: 

• Sanitation 

• Mod. fertilization 

• Mod. irrigation 

• Timely fungicide 

applications 



Hop Diseases 
(Resistant Varieties) 



Hop Downy & Powdery Mildew 

• PM favored by rapid plant growth 

• Both like mild temperatures (47-82oF) 

• Both like high humidity 

• DM likes 24 hours of wetness 

• Not the same as PM of grapes 



Hop Insects 



Aphids 

• Reduce Nitrogen 

• Soaps 

• Oils 

• Selective 

conventional 

pesticides 



Spider mites 

• Monitor weekly for 

economic threshold 

• Reduce Nitrogen 

• Reduce Dust 

• Selective miticides 

• Avoid using 

conventional 

insecticides that kill 

natural enemies 



Yakima Hop Harvest 
• Most common: Haul bines to processor 

• Carpenter Ranch: Haul hops and leaves to 

processor without bines and twine 

 

• Remove cones by raking whole long bine 

• Remove cones by chopping & raking 

 

• Clean cones from leaves with fans and 

slanted conveyor belts  



Carpenter Harvest 



Carpenter Harvester 



Carpenter Harvester  



Carpenter Harvest – hops & leaves 



Carpenter Harvest Method 



Carpenter Harvest – vine and twine 



Harvest with 

the Vine 



Bottom Cutter – 1st  



Bottom Cutter – 1st  



Top Cutter – 2nd   



Top Cutter   



Vine Transport 



Hop yard after harvest 



Hanging vines – cones scraped off 



Cutting up bines 



Rotating wire “rakes” knock off cones 



Chopped up – raked vines 

With lots of leaves 

and debris 



Cones 

separated on 

multiple 

slanted 

conveyor 

belts 



Slanted conveyor belts 



Fans blow out leaves 



Clean cones bound for dryer 



Yakima Hop Processing 

• Drying: 128-160oF for 6-8 hours < 10% H2O 

• Cooling: ~ 12-24 hours conditioning 

• Bale dried hops: 200 lb. bales 

• Storage: bales kept at 28oF 

• Pelletize: crushed and pressed 

• Extract: CO2 Extraction Process 

• Fresh hops: Transport: fresh hops in ½ 

size field bins in refrigerated trucks 

 



Dryer beds – 3 ft. deep 



Hops dried to 8% moisture 



Dry hops cooled and bailed 



Bailing 



Bales stored (28oF)  

Random samples 

taken from bales 



Pellets and Extract 



Why not hops again ? 

• They grow just fine here 

– Yields may not be quite as good, but . . . . . . . . 

– Mechanical harvesters are available  

• Diseases & Insects are manageable 

• Drip irrigation technology 

• “Locally Grown” is a marketing bonus 

– Lots of specialty microbreweries here 

– Strong interest in fresh hops 

– Fresh hops are expensive to ship 

• Quality of fresh hops is likely better 

 



Small-scale growing 

Mike Stevenson 

Sebastopol 



Small-scale hop growing 

Posts, cable, 

turnbuckles, 

anchors, drip 

tubing, cement, 

twine for 105 x 40 ft 

(0.10 acre)  

175 hop plants 



Hop Basics (Humulus lupulus) 
• Climbing perennial (bine) with storage roots 

• Dies back winter – regrows from crown in spring 

• Growth and flowering influenced by daylength 

• Male & female flowers on separate plants 

• Only female plants grown (males rogued out) 

• Seeds are “undesirable” – add weight  

• Plant flourishes with good nutrition & water 

• Susceptible to many diseases and insects 

• Flowers – “cones” with many scales in clusters 

• Lupulin: yellow granular oily resin = flavor  

• Resin acids: Alpha & Beta = bitterness 

• Oils: volatile aromatics 

 



Growing hops 
• Site: full sun & well drained soil 

• Spacing 2-5’ in row – 7-14’ between rows 

• Yakima: 3.5’ x 12’ = 1,037 crowns/acre 

• Plant ~ 4,000 roots/acre (3-4 per hill) 

• 22’ Poles: 60-130/acre + 10 anchor poles (12’x28’) 

• Buried 3-4 ft. with DM anchors (+ - cement) 

• Drip irrigation system (~ $1,500/acre) 

• Prune crown in late winter/early spring 

• Train 2 vines/string – 4-6 per crown 

• 50% yield year 1 – 80% year 2 – 100% year 3 

• Fresh yield: 65-80% H20 ~ 4-6,000 lbs/acre  



Fresh Hops 
• Very perishable (quickly compost & mold) 

• Remove field heat ASAP (forced air cooler) 

• Cold storage at 33-34oF – shallow crates 

• Keep 48-72 hours 



Used Wolf Harvester $25,000 



Used Wolf Harvesters 2015 
Glen Fuller 

Rising Sun Farms 

North American Hop Equipment LLC 

16540 Grange Road 

Paonia Co 81428 

970-209-8684 

organichops@rof.net 

http://www.coloradoorganichops.com/ 

http://www.wolfharvester.com/ 

140/170 7 drum upgrade $25,500.00  

220 $40,000.00  

280 $45,000.00  

400 $125,000.00  

Pellet mill w vac bagger $85,000.00  

Drying floor w heater $7,500.00  

Baler $6,500.00  

tel:970-209-8684
tel:970-209-8684
tel:970-209-8684
tel:970-209-8684
tel:970-209-8684
mailto:organichops@rof.net
http://www.coloradoorganichops.com/
http://www.wolfharvester.com/


SC Economic Dev. Board Report 

• Sonoma County 2014: 23 craft breweries, 

11 craft distilleries, and 7 craft cideries 

• Craft brewing industry’s economic impact  

$169,000,000 in 2013 (most current data available)  

• 37.4% increase from 2012. 

• Raw materials represents the largest 

overall supply cost 

• Interest is high for locally sourced 

products 



Beer Goes Trendy  



“Sophisticated/Differentiated” Beer 



Labeling Beer 

with the Hop 

Varieties 



Going Big Time 



Vinnie Cilurzo 





Hop 

Growers 

Alliance 

Map of 

Hop 

Growers 





Useful Links for hop growers 

• Farming and research 
http://msue.anr.msu.edu/news/training_hops 

• http://thehopyard.com/wp-content/uploads/2012/06/COState_Soil.pdf  

• http://www.uvm.edu/extension/cropsoil/hops 

• Small scale equipment 
• http://steenlandmanufacturing.com/steenland-hh1000.pdf 

• http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-

Factsheet.pdf 

• http://steenlandmanufacturing.com/steenland-hh1000.pdf 

• Interesting hop growing business model 
http://gorstvalleyhops.com/ 

• A growers collective model 
http://www.northeasthopalliance.org/ 

 

http://msue.anr.msu.edu/news/training_hops
http://thehopyard.com/wp-content/uploads/2012/06/COState_Soil.pdf
http://thehopyard.com/wp-content/uploads/2012/06/COState_Soil.pdf
http://thehopyard.com/wp-content/uploads/2012/06/COState_Soil.pdf
http://www.uvm.edu/extension/cropsoil/hops
http://steenlandmanufacturing.com/steenland-hh1000.pdf
http://steenlandmanufacturing.com/steenland-hh1000.pdf
http://steenlandmanufacturing.com/steenland-hh1000.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-Factsheet.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-Factsheet.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-Factsheet.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-Factsheet.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-Factsheet.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-Factsheet.pdf
http://www.uvm.edu/extension/cropsoil/wp-content/uploads/Hops-Harvester-Factsheet.pdf
http://steenlandmanufacturing.com/steenland-hh1000.pdf
http://steenlandmanufacturing.com/steenland-hh1000.pdf
http://steenlandmanufacturing.com/steenland-hh1000.pdf
http://gorstvalleyhops.com/
http://www.northeasthopalliance.org/


The Specialness of Sonoma 
• Natural beauty - diversity 

• Climate 

• Good soils 

• Water  

• Clean air 

• High quality                   

wine 

• Diversity of          

products 

 



California    Cold          
 Ocean 
Current 

S.F. 

L.A. 

42ºN 

33ºN 

  Sonoma 

County 

influenced 

by fog 

pattern  
  



Can beer labeled with “Locally 

Grown Hops” sell at a high 

enough price to make a profit?  

OR . . . .  

If beer 

tastes 

better 

made from 

Sonoma 

County 

hops 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Fwww.beerbasics.com%2Fblog%2F2010%2F2%2F15%2Fa-taste-of-lagunitas-ipa.html&ei=SDfiVLHoKMW2oQTm14KgCg&bvm=bv.85970519,d.cGU&psig=AFQjCNHouB03fCwO7s9j8XtrY-IA8vLrrw&ust=1424197815814908
http://bearrepublic.com/bear-tracker/


Small Grains (locally grown) 



Deborah Walton – Canvas Ranch 

North Coast Heritage Grain Alliance 



Deborah Walton – Canvas Ranch 

North Coast Heritage Grain Alliance 



Hop Irrigation  

• Ideal: base on Evapotranspiration (ET)  

– Drip irrigate every day from May to harvest 

– Increase or decrease hours/day based on temp. 

• General: 20-30”/season (minus soil H2O) 

– Loam holds 2”/ft. rooting depth 

– 20-30” = 543,000 to 814,000 gallons/season 

– Hops tolerate drought, but stress   production 

• Critical Times: spring growth & flowering 

 



Sebastopol soil ~ 2 ft. deep underlain 

by impervious clay 

 

Soil holds ~ 2”/ft. = 4 inches of water 



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  



Plant - USE RATE 
How Much Water Plants Use 

Evapo - Transpiration (ET) 

• Evaporation from soil surface = 10% 

• Transpiration = 90% cooling of the leaves 

 

 



Hop Irrigation (Santa Rosa ET) 

  May June July August  Sept. Oct. 

ETo 

inches/day 
0.17 0.20 0.20 0.19 0.14 0.10 

  
ETc 

inches/day 
0.13 0.15 0.15 0.14 0.11 0.08 

Size  ft² 
Plant 

age 

gallons                

per 

plant/day 

gallons                

per 

plant/day 

gallons                

per 

plant/day 

gallons                

per 

plant/day 

gallons                

per 

plant/day 

gallons                

per 

plant/day 

4 ft² new  0.6 0.8 0.8 0.7 0.5 0.4 

9 ft² young  0.7 0.9 0.9 0.8 0.6 0.4 

25 ft² mature 2.0 2.4 2.4 2.2 1.7 1.2 

40 ft² mature 3.2 3.8 3.8 3.5 2.7 2.0 

43,560 ft² 
1 acre 

solid cover 
3,456 4,168 4,139 3,784 2,885 2,037 



Hop Irrigation 
• Spaced 3x14 ft. (40 ft2) 

• Cool spring = 3 gal/plant/day 

• Warm summer = 4 gal/plant/day 

 

• Spaced 2x12 ft. (24 ft2) 

• Cool spring = 2 gal/plant/day 

• Warm summer = 2.5 gal/plant/day 

 
Hop roots will grow in the entire rooting zone 

Most roots are in the top 2-3 feet 



Hop Nutrition Requirements 

• Nitrogen: ~ 100-150 lbs. per acre (needs to 

be in the soil available by end of May) 

• Phosphorous: ~ 0-60 lbs. per acre (if soil 

analysis is >60 ppm = not needed) 

• Potassium: ~ 80-160 lbs. (K2O) (if soil 

analysis is >200 ppm = not needed) 

• pH: 5.0 to 7.0 = no problems (6.0 is perfect) 

• Ca, Mg, Mn, Lime: soils above 5.7pH = 

nothing needed (ratio of 3Ca:1Mg = good)  

 



Hop Organic Nutrition 
cover crops, compost, concentrates 

Tilled in large biomass of legumes Till in 3-5 tons/acre in the fall 

CalPhos 

or similar 

product 

Feather or 

fish meal 



Hop Varieties 

Jason Perrault 

Select 

Botanicals 

 

 

Brewers 



Paul Vossen Specialty Crops 

Advisor – UCCE (Sonoma-Marin) 

http://cesonoma.ucanr.edu 

 

pmvossen@ucanr.edu  

http://cesonoma.ucanr.edu/
mailto:pmvossen@ucanr.edu


• SRJC Farm Steve Olson Lane 

• Turn left onto Eastside road 

• Immediately Turn Right onto 

Healdsburg Trenton 

• Cross River Road – Turns into 

Laguna Rd 

• Dead ends on Guerneville Rd. 

Turn left 

• Immediately Turn Right onto 

Frei Rd 

• Dead ends on 116 (Gravenstein 

Hwy) Turn Left 

• Turn Right onto Occidental 

Road 

• Turn Left onto Mill Station Rd 

• Turn Right onto Cherry Ridge 

Rd. 

• Turn Left onto Grandview Road 

• Turn Right onto Burgundy Way 

• Park only on the left side. 






