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	HEADLINE: Six bacteria identified with biocontrol potential against Las
	TITLE: Characterize the microbiomes associated with Candidatus Liberibacter asiaticus infected citrus, psyllid, dodder, and periwinkle
	DATE: 08/20/2010
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Consequences]
	ABSTRACT: Beneficial microorganisms have been shown in previous studies to have the capacity to control plant diseases by accelerating seedling emergence, promoting plant growth and development, and preventing the invasion of plant pathogens.  Characterization of the beneficial microorganisms associated with citrus in the local environment might identify beneficial bacteria for practical use to control HLB.
Major achievements: This research has resulted in four publications (three published, one in preparation).
1. A comprehensive study of the bacterial diversity associated with healthy and HLB diseased citrus indicated that Candidatus Liberibacter asiaticus as the pathogen responsible for HLB disease in Florida.  Phytoplasma was not found in any of the samples collected from Florida (Sagaram et al. 2009).  
2. We characterized the effect of HLB on the bacterial community associated with citrus roots.  This research has been summarized in the following publication “Huanglongbing, a systemic disease, restructures the bacterial community associated with citrus roots” (Trivedi et al. 2010) which has been published on AEM.  
3.Development of a proper in vitro screening system that provides repeatable and reliable results in shorter periods of time is an important step for isolation of efficient bacterial antagonists. We have developed a method to screen antagonistic bacteria against uncultured HLB pathogen. The method uses the discrimination of live-dead cells by EMA and speed and sensitivity of QPCR. 
4.Isolation of plant growth promoting bacteria from potential escape citrus.  Isolation of bacteria with the potential of plant growth promoting and biological control potential might reveal innovative ways controlling the HLB disease. We specifically focused on delineation of the cultivated endophytic bacterial isolates and characterization of their salient metabolic features. A total of 227 and 159 morphologically distinct colonies were isolated individually from uninfected and infected samples, respectively and were taken for further analysis. We used a detailed approach for screening novel plant growth promoting (PGP) isolates by conducting qualitative, quantitative and PCR based assays for traits related to mineral nutrition [Phosphate (P) solubilization, siderophore production, Nitrogen (N) fixation], development [Indole acetic acid (IAA) synthesis], health [production of antibiotic and lytic enzymes (chitinase)], induction of systemic resistance [salicylic acid (SA) production], stress relieve [production of 1-amino-cyclopropane-1-carboxylate (ACC) deaminase] and production of quorum sensing [N-Acyl Homoserine Lactones (AHL)] signals. A total of 39 bacterial isolates showing at-least 5 beneficial traits were further taken up for quantitative estimation of PGP activities. The selected isolates belonged to 12 different genera mostly belonging to species of genus Serratia, Pantoea, Pseudomonas, Bacillus Burkholderia. Several promising strains in our culture collection represent the first isolates of bacterial groups that have only been detected based on culture-independent methods. From the culture collection six bacteria isolates were found to reduce the number of viable Ca. L asiaticus cells by EMA-qPCR based method. 
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