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Plants get sick too!
• Just like us, humans, plants get sick from 

infection by pathogens (disease-causing 
organisms), such as

• Fungi (e.g., Athlete’s foot, candidiasis or 
thrush)

• Bacteria (e.g, Lyme disease, tuberculosis)
• Viruses (e.g., COVID-19, flu, chickenpox)
• Mycoplasmas (e.g., walking pneumonia), 

and
• Insects (e.g., heartworm).  
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How do we manage plant diseases?
1.We can select a good environment for plants 

(remember, plant cannot move as much as 
animals!) or alter canopy structure to lower 
the risk of infection (Cultural control)

2.We can choose plants that are resistant to 
diseases (Genetic resistance)

3.We can use medicines (fungicides) to control 
pathogens or a vector, or make plants use 
their defense system (Chemical control)

4.We can use other microorganisms to 
interfere pathogens (Biological control)

Do we really need to do all that?

sprayedNot sprayed
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Let me try one more year…

sprayedNot sprayed

My research and extension interests

Environmentally sound and effective grape 
disease management

Correct identification of pathogens
Assessment of diseases and 

pathogens in the field

Understanding of disease biology and 
epidemiology (how the disease 
progress over time and space)

Use of new technologies or 
alternative approaches

Delivery of information to growers 
and other stakeholders
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Investigations of ripe rot of grape

• Ripe rot is caused by a group of fungal 
pathogens.

• It can cause not only yield loss, but 
contamination can change wine flavor

Former graduate 
student, Dr. Charlotte 
Oliver

Ripe rot: infection timing

• We conducted a series of experiments to 
understand when the pathogen infect 
grape clusters.
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Ripe rot: identification of species

• We used a DNA-based identification 
method, and found five different 
species causing the same symptoms

C. fructicola

C. aenigma

C. alienum

C. fioriniae

C. nymphaeae

Ripe rot: Fungicide resistance

• Species we found in VA are 
different in terms how they 
react to fungicides.

• Some species are more 
resistant to a certain 
fungicide group we use.

• We cannot rely on the same 
fungicide.
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Crown gall directly damages grapevines 

• Infection by a bacterium 
pathogen, Rhizobium 
vitis, causes plant cell to 
grow and reproduce 
without control

• When the gall damages 
the vascular system, the 
whole vine can collapse.

A biological control agent

• The biological control agent interfere 
with the pathogen in different form to 
prevent disease development.

• We formed an international 
collaboration with Japanese National 
Agriculture and Food Research 
Organization (NARO) to examine the 
efficacy of a new biological control 
agent against crown gall.

Dr. Akira Kawaguchi of NARO
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We found the new biological control agent, R. vitis 
strain ARK-1 works against VA native R. vitis
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Isolate and Treatment

Successful inoculation vs. Isolate

Former graduate 
student, Mr. Alex Wong

Crown gall: Threshold
• Our recent work showed ARK-1 

can be effective against up to 5 
times higher number of cell of 
tumorigenic strains.

Current graduate student, Mr. Abdullah Nahiyan
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Crown gall: timing of application

• We found that ARK-1 is better 
applied before infection by 
the pathogen

• Even when ARK-1 was applied 
after the infection, it still 
provided reduction in gall 
formation, when ARK-1 was 
applied within 24 hours.

Alternative approaches
• We are also investigating the effect of physical barriers to keep berries 

dry (= lower risk of disease development) and use of plant defense 
activator (= similar to immune boost)

Use of fruit bags Use of a rain shield
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Extension Education
• Information obtained from our research projects 

are presented in various Extension education 
outlets.

Extension publications

Blog (grapepathology.blogspot.com)
Twitter @grapepathology
Facebook GrapePathVATech

Web-based applications

In-person Extension meetings
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Questions?


