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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 



Long Lived Perennial  



Numerous Bines Climbing 
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Male Flowers 



Male Flowers 



Perrault Breeding Program 



New Variety Evaluation 
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Reaches the top 
laterals form 

Flowering starts 



Female Flowers 



Female Flowers 
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Hop Varieties 
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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 



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  



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 



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 



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 



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 
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