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Background and Justification


Fungal pathogens can cause significant losses to nurseries.  Of special concern lately is Phytophthora ramorum, a recently introduced plant pathogen causing a range of diseases, including Sudden Oak Death on tree species and Ramorum blight on many woody shrubs (5).  Other species of Phytophthora also cause foliar and root infections similar to those caused by P. ramorum, and collectively these pathogens pose a significant threat and cause considerable economic loss to the Oregon nursery industry.   

While we are currently developing  knowledge of the biology and control of P. ramorum (1, 2, 3), we need effective management strategies for it and other species of Phytophthora, as well as Pythium species, that would minimize the use of chemical pesticides that can be hazardous to people and the environment. Those strategies should be based on a thorough knowledge of the pathogen life cycles so that the weak phases could be targeted, making possible their eradication from the production systems. 
Exclusion of plant pathogens from the nursery production system requires that sources of introduction must be identified, and treatments applied.  Fungal pathogens generally come into the system in the growth medium, on plant propagating material or plants, as contaminants on the containers, or are spread internally or are introduced from peripheral locations as contaminants of soil or water.  Thus exclusion and sanitation are critical means of preventing the introduction of pathogens into nurseries (7).  For example, it is widely known that species of Phytophthora and Pythium can be washed into holding ponds and then pumped back onto production areas in irrigation water from those ponds (4, 6).  It is imperative to have effective and economical methods to eradicate those pathogens from irrigation water.  A relatively new method of eradicating microbes from water, called Electrocatalytic Oxidation/Precipitation (EO), has potential to effectively and economically treat pond water.  In preliminary testing, we have determined that the EO system killed sporangia and zoospores of P. syringae and P. citrophthora by a single pass through the electrode chamber of an experimental unit.

Since P. ramorum is subject to a federal quarantine precluding testing under outdoor field or greenhouse conditions, I would need to evaluate other species of Phytophthora that have similar potential to infect foliage and roots of nursery crops, such as P. citricola.    We showed (1) that P. citricola was equal in pathogenicity to P. ramorum, so the assumption would be that what worked for P. citricola would also work for P. ramorum.  Thus, this proposal would address the efficacy of the EO system to eliminate P. citricola, as a surrogate species to P. ramorum, as well as Pythium spp. from pond water.
Project Objective: Determine the efficacy of the EO system to eradicate species of Phytophthora and Pythium from nursery pond water, varying exposure time under experimental conditions.  Hopefully, these experiments will reveal the mechanisms involved as well.
Materials & Methods and Timeline
All research will be conducted in the laboratory and growth chamber facilities of Plant Health, LLC by Dr. Linderman following his retirement from the USDA-ARS.  Inoculum of the pathogens will be prepared from in vitro cultures, and sporangia will be passed through the EO treatment chamber.  Following treatment, treated pond water will be passed through a Millipore filter to collect and concentrate the sporangia and/or zoospores.  Concentrated sporangial suspensions will be plated onto selective medium and colony counts made to determine survival of the pathogens. Nursery pond water will be collected from different commercial nurseries and treated in the EO system.  In experiments where plants might be inoculated, susceptible cultivars of rhododendron and camellia will be used.  EO equipment for testing will be provided by Aquatic Technologies, LLC.
All experiments described will be conducted and repeated within the 12 months funding cycle.
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Budget
	Salaries
	$17,000

	Materials
	$4,000

	Total
	$21,000


Benefit to the Nursery Industry



It has long been known that pathogens, such as species of Phytophthora and Pythium occur in re-circulated pond water used for irrigation.  Various means have been used to eliminate those pathogens from that water before pumping it back onto production fields.  Most of those methods are ineffective for various reasons, and there is a need for a new method to accomplish that need.  Electrocatalytic oxidation has been used to kill many types of harmful microbes from pond water, and the proposed research would determine its efficacy to work in a nursery situation.  EO systems could be adapted to fit any nursery size or circumstance, and at the same time be economically feasible.

