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Project Background:   Rhodococcus fascians is a gram positive Actinomycete which can infect as many as 100 different plant hosts, producing symptoms such as leafy galls and shoot proliferation.  Agrobacterium tumefaciens, a gram negative bacterium found in soil also has a wide host range and can cause tumors in many of the same plant species that are susceptible to R. fascians.    A large number of herbaceous perennials have been submitted to the OSU Plant Clinic over the past few years with symptoms of leafy gall or crown gall.  

Currently there are no curative or preventative treatments for R. fascians infections, therefore, nursery owners must discard infected plant material and try to ensure that stock plants used for cuttings are free of these bacteria.  Although little has been published about the persistence and spread of the bacteria in nursery settings, we have observed that these bacteria can persist in irrigation water for up to 3 months, on plant surfaces for at least one month, and can infect plants from irrigation water movement through potting soil.  The bacterium is known to survive on some plant species for several months before symptoms are observed (1).  

There is a critical need for effective treatments to prevent leafy gall and crown gall. Recently there have been some exciting new approaches to control, for example the biocontrol agent Pseudomonas aureofaciens (3) as well as more traditional chemical compounds such as improved Phyton 27, and phosphorus acids and others  that could be tested for prevention of both crown gall and leafy gall. In addition, researchers in California recently discovered that the detergents CTAB and benzalkonium chloride reduced the bacterial concentrations of A. tumefaciens strain EC1, known to cause crown gall in walnut.   The detergents were effective at concentrations as low as 0.01%, are non-toxic, inexpensive and easy to apply (4).  

Crown gall has been prevented in many woody plants by the use of the biological control agent Agrobacterium strain K84 or the improved strain K1026.  However tests performed in our laboratory using isolates from herbaceous perennials showed little protection against infection by these agents.  Another bacterial control agent Pseudomonas fluorescens strain A506 was tested for prevention of crown gall and reduced tumor size but not incidence in Bryophyllum.  Three of the 26 R. fascians strains tested were sensitive to K1026 but none were sensitive to A506 (2).
Inoculations of various plants with R. fascians do not always result in symptom expression, or symptoms may take weeks or months to develop. This has been a chronic problem in research with R. fascians, and is why plants such as sweet pea, tobacco, or Arabidopsis have been used for nearly all studies.

Our biocontrol assays used Chrysanthemum as the model system for R. fascians and Bryophyllum for crown gall.  Testing of control measures on herbaceous perennials that are more commonly observed with symptoms might give a better and more realistic representation of efficacy.  
The establishment of a reliable, efficient bioassay in herbaceous perennials would be beneficial for testing products that might prevent leafy gall and crown gall.  Three hosts that produce distinctly different symptoms when inoculated with A. tumefaciens and R. fascians are Argyranthemum, Erysimum and Leucanthemum. We have received each of these plants into the Plant Clinic with symptoms of leafy gall and crown gall, so we know these plants represent real world problems.  The fact that these hosts are susceptible to both bacteria, and each produced distinctly different symptoms when inoculated with the two bacteria means these plants appear to be good candidates for testing control measures.   The overall goal of the research is to obtain consistent and reliable results upon inoculation so that treatments can be effectively evaluated.  
Objective:
Develop model systems using commercially important herbaceous perennial hosts to test biological or chemical control agents for prevention of leafy gall and crown gall.
Methods and time lines:

1. Ten strains of R.  fascians and ten strains of A. tumefaciens inoculated to cuttings of Argyranthemum, Erysimum and Leucanthemum will be compared to see which, if any, consistently produce symptoms.   Bacterial suspensions of known concentration will be used as inoculum. This experiment will be repeated. 9 months.

2. After results are evaluated from inoculations of individual strains, a combination of four R. fascians strains will be inoculated to the host(s) that develop symptoms most rapidly and consistently.  Similarly, a combination of four A. tumefaciens strains will be used in the same way.  12 months.

Outcomes:

These studies will allow us to choose the best combination of strains to use when testing   biological or chemical controls.   Results can then be evaluated based on plants that are treated, and then challenged with appropriate infectious bacteria.
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Personnel:

Melodie Putnam has been head of the OSU Plant Clinic for the past 13 years and has 23 years of experience in diagnosing plant problems and determining etiology of new diseases.  Marilyn Miller has worked on bacterial diseases of plants for 24 years.

