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Talk outline 

ÅWhy a clean planting stock system?  

ÅMajor diseases transmitted in planting 
stock 

ÅCertification of planting stock: potato 
certification as an example 

ÅSteps in setting up a clean planting stock 
system 

ÅResources 

 



Need for clean planting stock 

ÅDiseases can be carried in hop rhizomes  

Åvirus, viroid, oomycete, fungal 

ÅInfected plants cannot be cured 
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Diseases transmitted in planting 
stock 

Carlaviruses: 

ÅHop Latent Virus 

ÅHop Mosaic Virus 

ÅAmerican Hop Latent Virus 

Ilavirus: 

ÅApple Mosaic Virus 

Nepovirus: 

ÅArabis Mosaic Virus 

 

 

Viroids: 

ÅHop Stunt Viroid 

ÅHop Latent Viroid 

 

Oomycete:  

ÅHop Downy Mildew 

Fungal: 

ÅVerticillium wilt 

 



Carlaviruses 

ÅHop Latent Virus, Hop Mosaic Virus, American Hop 
Latent Virus 

ÅNon-persistent aphid transmission 
ÅAphids acquire and transmit virus within seconds of feeding 

ÅHop-damson aphid (also direct damage to leaves and cones), 
Potato aphid, Green peach aphid 

ÅMechanical transmission 
ÅAlong rows (esp. HpMV) 

ÅPlant contact (esp. HpLV, AHLV) 

ÅGoldings-type cultivars are susceptible to Hop Mosaic Virus 

ÅChinook: 62% yield loss 

ÅMost contemporary cultivars have resistance 

 

 

 

 

Photos: David Gent, USDA Agricultural Research Service, Bugwood.org 



Apple Mosaic Virus 

ÅSpread: 

ÅInfected planting stock 

ÅMechanical (in plant sap) 

ÅPlant contact 

ÅRoot grafting 

ÅImpacts on yield and quality 

ÅCultivar dependent 

ÅUK data (from Pethybridge et al 2008) 

Photos: David Gent, USDA Agricultural Research Service, Bugwood.org 

Cultivar Cone yield loss Alpha acid loss 

Fuggle 8 0.5 

Cascade 20 3 

Bullion 20 2 

Wye Northdown 32 8 



Arabis Mosaic Virus 
ÅSpread: 
ÅάŘŀƎƎŜǊ ƴŜƳŀǘƻŘŜέ Xiphinema diversicaudatum (widespread in Europe, 

little N. American distribution) 

Åinfected planting stock 

Åmechanically 

ÅNo recent reports in US ς ƭŜǘΩǎ ƪŜŜǇ ƛǘ ǘƘŀǘ ǿŀȅΗ 

ÅCauses variety of symptoms: 
ÅNettlehead, Hop chlorotic  

disease, barebine, split leaf blotch 

ÅMajor yield loss 

Å36-96% (Fuggle) 

Å71-73% (Superalpha) 

Å23-26% (Bullion) 

ÅVariable effects on acids 

 
Photos: A. Eppler, 

Justus-Liebig 
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Hop Stunt Viroid 

ÅSpread: 

ÅInfected planting stock 

ÅMechanically 

ÅStunting more severe in warmer 
climates 

ÅYield and quality effects 

ÅYield losses of 50-80% (Willamette, 
Glacier) 

ÅBrewing acid levels 50-70% lower 

ÅShift in ratio of h : -̡acids 

 

 

 

Photos: David Gent, USDA Agricultural Research Service, Bugwood.org 



Hop Latent Viroid 
ÅSpread: 

ÅInfected planting stock 

ÅMechanically 

ÅChlorosis, slow growth, fewer laterals  

ÅYield and quality effects 
ÅVery cultivar-dependent 

ÅOmega ς cone yield down 27%, h-acids down 31%, ̡-acids higher 

 

 

 

Photos: www.plantmanagementnetwork.org 



Hop downy mildew - oomycete 

ÅPseudoperonospora humuli 

ÅSpread by infected planting stock, airborne spores 

ÅYield loss can be 100% - plant death and/or  poor cone quality 

ÅSome resistant/tolerant cultivars (eg Perle, Fuggle, 
Willamette) 

 

plantmanagementnetwork.org B. Engelehard hopmintstress.wsu.edu 



Verticillium  wilt - fungal 
ÅVerticillium albo-atrum  and Verticillium dahliae 

ÅSpread by infected planting stock, soil, and plant debris 

ÅYield loss is cultivar-dependent; can be 100% due to plant 
death and crop rejection 

ÅSynergistic with hop cyst nematode 

 

 

Photos: David Gent, USDA Agricultural Research Service, Bugwood.org 



Start clean ɀ stay clean! 

ÅPlant disease-free rhizomes and plugs 

ÅSanitation for pruners and other tools 

ÅPrevent movement of soil/infected plants onto your 
property 

ÅPlant disease resistant cultivars 
 

What else? 
 

 

ÅDowny mildew 
ÅPruning and rogueing 

ÅManage irrigation and 
promote air movement 

ÅFungicide applications 

 

ÅCarlaviruses  
ÅAphid control? 

ÅGuard rows/hedgerows 

 

 

 



ÅSelf-sustaining programs that serve grower 
needs 

ÅResponsive to grower priorities 

ÅFoster research and education 

ÅTraining opportunities 

 

ÅWisconsin Seed Potato  

Certification Program 

 

Planting stock production & 
certification programs 



Wisconsin Seed Potato Program 

ÅStarted as a collaboration between farmers and 
scientists in 1905 

ÅFirst seed potatoes certified in 1914 

 



Wisconsin Seed Potato Program 

Å100 years later, program runs as a seed potato 
production cooperative 
ÅFee-supported program 

ÅGrower management board 

ÅUW administrative and technical staff 
 



WI Seed Potato Certification 
Program: ~7.5% of US seed potatoes 


