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Transmission and Spread of 
Viruses and Viroids

Virus/Viroid Mechanical Insect
Apple mosaic virus X
Hop mosaic virus X X
Hop latent virus X X
American hop latent virus X X
Hop stunt viroid X
*Mechanical=non-insect transmission



Mechanical Transmission and Spread
(Non-insect Transmission)

• Requires a wound in the plant 
tissue

• Movement of plant sap 
containing virus/viroid particles
– Propagation
– Root grafting
– Pruning (leaf removal)
– Crowning

Jeanine Davis, NCSU



Insect Transmission and Spread of 
Hop Viruses

• Damson/Hop aphids are the 
primary vector for hop 
viruses

• Transmission is non-
persistent
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Hop Virus and Viroid Disease 
Management

• Plant clean stock material
• Early detection and rapid response
• Good sanitation practices (propagation 

and field)
• Reduce aphid populations to reduce rate 

of secondary transmission within a hop 
yard



What is a “Clean Plant”?
• Foundational or Generation 1 (G1) plant 

line or cultivar
– Tested for and found free of economically 

important plant pathogens
– Maintained under controlled conditions to 

prevent reinfection
• Not guaranteed to be free of ALL 

pathogens
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To Rogue or Not to Rogue?
• Things to consider before deciding to 

rogue
– Plants are often asymptomatic
– Removal of all the plant is difficult
– Decline for viruses is slow (but accumulative)
– Total number of symptomatic plants

• Viroid infected plants should be removed



Aphid Control
• Remove alternate hosts

– Overwintering on Prunus species
– Flowering weeds (in season habitat)

• Monitoring program
– Begin when daytime temperatures >58-60 F
– Limit populations early



!"#$%&'()*+(,
- .$/$*&*#0&1"+02%&(3&4$+5101&(),6&7)(*&

$)*+(%58*$()&(3&4$+51019
- :()$*(+$); 2)% 02+,6 2"",$82*$()1&2+0&8+$*$82,

- <)108*$8$%01=&>5*&24($%&>+(2%&1"08*+5/&
$)108*$8$%01

- ?0)03$8$2,&$)108*1&(+&>$(8()*+(,&"+(%58*1

@0/0/>0+
!"#



!"#$%"%$&#'()"*%$*+,
- ."#/0+'1+"0%12'30"#%,'4$),%
- 5+")'*0+"#'*0&%1$#6'
- 7,+'*0+"#'%&&0,'84)++'&4'/$)%9',"3'
"#/'30"#%'/+:)$,;
< 7,+',&"3'"#/ ="%+)'"#/',*)>:'
:)>,1

- ?+@&A+'3)>#$#6'@"%+)$"0'4)&@'
%1+'2")/'$@@+/$"%+02

- 7,+',"#$%$B+),

!"#$%&'(%
)*&'$%+&)



Equipment Sanitation
• Tools must be free of dirt and plant debris
• Do all healthy (asymptomatic) plants first
• Sanitize between plants

• Lysol
• 10% chlorox
• 20% skim milk
• KleenGrow
• Virkon S
• GreenShield
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Questions and Discussion

Melanie Lewis Ivey
Ivey.14@osu.edu
Text: 330-465-0309

mailto:Ivey.14@osu.edu


Hop Powdery Mildew
• Officially confirmed in Ohio in 2018
• Infects shoots, leaves, cones

Images courtesy of MSU Extension
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