Disease-free hops
planting stock:
prospects for production
In the Midwest

Hop Production for the Wisconsin Craft Brew Industry
4th AnnualSeminar, March 2 2013




Talk outline

AWhy a clean planting stock syst@m

AMajor diseases transmitted in planting
stock

ACertification of planting stock: potato
certification as an example

ASteps in setting up a clean planting stock
system

AResources




Need for clean planting stock

ADiseases can be carried in hop rhizomes
Avirus, viroid oomycete fungal
Alnfected plants cannot be cured
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Diseases transmitted in planting
stock

Carlaviruses Viroids

AHop Latent Virus AHop Stunt Viroid
AHop Mosaic Virus AHopLatent Viroid
AAmerican Hop Latent Virus

llavirus. Oomycete

A AppleMosaic Virus AHop Downy Mildew
Nepovirus Fungal:

A ArabisMosaicVirus AVerticilliumwilt




Carlaviruses

AHopLatentVirus, HogMosaicVirus, Americamiop |
Latent Virus
ANon-persistent aphid transmission

A Aphids acquire and transmit virus within seconds of feeding

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

AMechanical transmission
A Along rows (espHpMV)
A Plant contact (espHpLY AHLV)

A Goldingstype cultivars are susceptible to Hop Mosaic Virus
A Chinook: 62% vyield loss

A Most contemporary cultivars have resistance
Photos: Davidsent, USDA Agricultural Resea8#rvice, Bugwood.org



Apple Mosaic Virus

A Spread:
A Infected planting stock
A Mechanical (in plant sap)
A Plant contact
A Root grafting

A lmpacts on yield and quality
A Cultivar dependent

Cone yield losg Alphaacid loss

Fuggle 8 0.5
Cascade 20

Bullion 20 2
WyeNorthdown 32

Photos: Davidsent, USDA Agricultural Resea8#rvice, Bugwood.org



Arabis Mosaic Virus

A Spread:
AR 33 SN ySphihamadikessicaudatunfwidespread in Europe,
little N. American distributiop
A infected planting stock
A mechanically

A No recent reports in Ut S U

A Causes variety of symptoms:
A Nettlehead Hopchlorotic
diseaseparebine split leaf blotch

A Major yield loss
A 36-96% Fuggle
A 71-73% Buperalph
A 23-26% (Bullion)

A Variable effects on acids

UGA0176041

Photos: AEppler
JustusL.iebig
Universitag
Bugwood.org




Hop Stunt V|r0|d

ASpread:
AlInfected planting stock ——— T SRl
AMechanically i S s

AStunting more severe in warmer
climates

AYield and quality effects

AYield losses of 580% (Willamette, f"if
GIaC|er) ey

A Shift in ratio ofh ;i -acids

Photos: Davidsent, USDA Agricultural ‘Re's'eaﬁzh'vice, Bugwood.



Hop Latent Viroid

ASpread:
AlInfected planting stock
AMechanically

A Chlorosisslow growth, fewer laterals

AYieldand qualityeffects
A Very cultivardependent
A Omegag cone yield down 27%,-acids down 31%,-acids higher




Hop downy mildew - oomycete

A Pseudoperonospotaumuli
A Spread by infected planting stock, airborne spores
AYield loss can be 1009%lant death and/or poor cone quality

A Some resistant/tolerant cultivare@Perle Fuggle
Willamette)

hopmintstress.wsu.edu
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Verticillium wilt - fungal

A Verticilliumalbo-atrum and Verticilliumdahliae
A Spread by infected planting stock, soil, and plant debris

AYield loss is cultivatependent; can be 100% due to plant
death and crop rejection

A Synergistic with hop cyst nematode
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Photos: Davidsent, USDA Agricultural Resea8#rvice, Bugwood.org




Start cleanz stay clean!

APlant diseasdree rhizomes and plugs

A Sanitation for pruners and other tools

A Prevent movement of soil/infected plants onto your
property

APlant disease resistant cultivars

What else?
ADowny mildew ACarlaviruses
A Pruning and rogueing A Aphidcontrol?
A Manage irrigation and A Guard rows/hedgerows

promote air movement
A Fungicide applications




Planting stock production &
certification programs

ASelfsustaining programthat serve grower
needs

AResponsive to grower priorities
AFoster research and education
ATraining opportunities

AWisconsin Seed Potato
Certification Program



Wisconsin Seed Potato Program
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AStarted as a collaboration between farmers and
scientistan 1905

AFirst seed potatoes certified 914




Wisconsin Seed Potato Program
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A100 years later, program rursa seed potato
productioncooperative

AFeesupported program
AGrower management board
AUW administrative and technical staff




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




