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What is X Disease? 

• Symptoms
• Small, pointed bitter fruit 
• Sparse canopies 

• One branch before progressing 
throughout the tree



X Disease Pathogen

• Phytoplasma
• Not a virus

• Lives and replicates in the phloem 
of infected trees

• Needs a living host 
• Concentration of phytoplasma in 

leaves/stems is greatest after 
harvest 

OSU Extension Plant Pathology Slide Collection, 1949



There is No Cure for X Disease
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Lauri Lutes, 2019 Unpublished data 



How is X Disease Transmitted?

1. Leafhoppers

https://www.u-tokyo.ac.jp/focus/en/features/f_00072.html

3-5 weeks

https://www.u-tokyo.ac.jp/focus/en/features/f_00072.html


What Leafhoppers Vector X Disease?

• 12 species are potential vectors
• Two species common in WA:

• Colladonus reductus
• Colladonus geminatus

• Common in CA: 
• Colladonus montanus
• Scaphytopius acutus
• Fieberiella florii

• Mid-West/East Coast totally 
different

http://treefruit.wsu.edu/crop-protection/disease-management/western-x/

http://treefruit.wsu.edu/crop-protection/disease-management/western-x/


Leafhopper Life Cycle:

• Different leafhopper species have different life cycles
• We don’t have a comprehensive understanding the lifecycles

• Leafhopper only spend part of their time in the cherry canopy 
• Overwintering and alternative habitats species dependent 
• Three population peaks in orchards :

• early spring
• after harvest
• late fall



Monitor Leafhoppers

• No action threshold for leafhoppers
• Place a yellow sticky card trap high in the cherry canopy
• Monitor in early season and postharvest when populations are not 

controlled by your general insect management program.
• Pay careful attention to postharvest leafhopper numbers.



What We Don’t Know:

• What leafhoppers are common vectors in OR?
• What are alternative hosts for leafhopper vectors in OR?
• What are the lifecycles of the leafhoppers so that we know when eggs 

and other susceptible stages occur?
• What times of year do leafhoppers more easily acquire the 

phytoplasma? 

http://treefruit.wsu.edu/crop-protection/disease-management/western-x/

http://treefruit.wsu.edu/crop-protection/disease-management/western-x/


How is X Disease Transmitted?

2. Root grafting
• Phloem can move from the 

infected tree two the healthy tree 
resulting in a new infection 

• Examples:
• Dutch elm disease 
• Citrus viruses



What We Don’t Know About Root Grafting:

• What horticultural practices can we use to reduce root grafting?
• Are certain rootstocks more prone to root grafting?
• Do certain size trees root graft more readily than others?
• Distances?
• What size roots can root graft with a newly planted tree?



Timeline of Symptoms

• It takes at least two years for symptoms to 
become apparent

• Early infection (year 2)
• small fruit are restricted to one branch, or cluster
• fruit color may develop normally, or individual pale 

to white fruit may be observed

• Middle infection (year 3)
• small fruit observed on multiple or all limbs, and 

poor color development is pronounced.

• Terminal infection (year 4+)
• reduced fruit yield, and dieback of limbs.



Removal of symptomatic trees is 
the single most important action 
you can take to reduce the spread 

of X disease!

In California, tree removal reduced
the new infection rate by 87%. 



Can’t I Just Cut the Symptomatic Limb Off? 

• No



Can’t I Just Cut the Symptomatic Limb Off? 

• No
• Removing a symptomatic limb does not eliminate the phytoplasma

since it is already in the root system before symptoms appear



Removing Symptomatic Trees

1. Mark symptomatic trees at 
harvest when symptoms are 
most noticeable 

2. Cut the tree down after 
harvest 

3. Apply an herbicide with a “cut 
stump treatment” 

4. Follow the herbicide label 



Goals of the “Cut Stump Treatment”

• Make sure a majority of the 
roots are dead and the tree will 
not produce suckers

• Identify root grafted trees 
through herbicide damage 

http://treefruit.wsu.edu/article/bmps-for-tree-removal-for-x-disease-and-little-cherry-virus-infected-trees/

http://treefruit.wsu.edu/article/bmps-for-tree-removal-for-x-disease-and-little-cherry-virus-infected-trees/


I Have a Tree That is “Suspicious”

• Call Ashley (541) 296-5494
• Send samples to the WSU Virus 

Diagnostics Lab or the OSU Plant 
Clinic

Sampling A Symptomatic Tree
1. Identify a symptomatic branch
2. Collect 10 stems from 

symptomatic fruit and 10 leaves 
from a symptomatic branch.

3. Place stems and leaves in a 
Ziploc bag. 

4. Write the GPS coordinates of 
the tree in latitude and 
longitude format, and cultivar 
and rootstock information on 
the bag. 



When to Sample:

• Dormant/delayed dormancy: Not recommended.
• Bloom: Not recommended.
• Pre-harvest: Fruit stems and 4-6” stem sections from current year’s 

growth.
• Early Postharvest: Fully expanded leaves (4-5 leaves each, include the 

petiole) and 4-6” stem sections from current year’s growth.
• Pre-dormancy: Fully expanded leaves (before leaf drop) (4-5 leaves 

each, include the petiole) and 4-6” stem sections from current year’s 
growth.



Control Leafhoppers 

• No threshold to spray 
• Current pesticide 

recommendations are for CA
• Focus on timing 

• Postharvest- when leaf hopper 
numbers are highest and 
phytoplasma concentration is 
greatest 

UC Postharvest Insecticide 
Recommendations 

Product Rate REI/PHI

Esfenvalerate
(Asana XL)

4.8-14.5 oz/acre 12 h/14 d

Lambda-
cyhalothrin
(Warrior II)

1.28-2.56 oz/acre 24 h/14 d

Diazinon (Diazinon
50WP)

4 lb/acre 24 h/21 d

Thiamethoxam
(Actara)

2.0-2.75 oz/acre 12 h/14 d



Leafhopper Control Isn’t Enough 

Controlling insects as vectors of disease is more complicated than 

controlling insects as pests, since the presence of relatively few insects 

may be enough to spread pathogens throughout your orchard.



Other Management Tips

• Apply insecticides to kill resident leafhoppers prior to removing 
infected trees.

• Suppress broadleaf weeds
• Remove alternative hosts (chokecherry, bitter cherry) from within a 

500 ft radius of your orchard 
• Talk to your neighbor about their X disease management strategy
• Talk to your non-orchardist neighbors about alternative hosts on their 

property



Replanting after X Disease 

• Many questions:
• How long do I wait?
• Will fumigation help?
• Resistant varieties?



There are things we know that we know. There are known 
unknowns. That is to say there are things that we now 
know we don't know. But there are also unknown 
unknowns. There are things we do not know we don't 
know.

-Donald Rumsfeld



Tree Assistance Program

• X disease can qualify you for the TAP
• Eligible trees must have suffered more than 15% mortality 
• Loss must not have been preventable through reasonable measures
• Loss must be visible to FSA representatives 
• 65% of the actual cost of replanting, in excess of 15% mortality

• Contact: Lissa.Biehn@or.usda.gov



Questions? 

Ashley.Thompson@oregonstate.edu
541.296.5494

mailto:Ashley.Thompson@oregonstate.edu
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