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	HEADLINE: Microbiome and beneficial bacteria associated with citrus
	TITLE: Characterize the microbiomes associated with Candidatus Liberibacter asiaticus infected citrus, psyllid, dodder, and periwinkle
	DATE: 2/11/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Unclassified]
	ABSTRACT: Comparison of the microbiomes associated with HLB pathogen positive and negative citrus will illuminate the causal agent of citrus greening.  Potential beneficial microorganisms could be identified from healthy plants which survived in heavily infected citrus groove with HLB.   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 promote citrus growth and control HLB.
Major achievements: This research has resulted in four publications.
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 AEM).  
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 AEM).  
3. Developed a method to quantify viable Candidatus Liberibacter asiaticus with the aid of ethidium monoazide (EMA) which can differentiate live from dead cells (Trivedi et al. 2010 EJPP). 
4.Isolation of plant growth promoting bacteria from healthy citrus.  Isolation of bacteria with the potential of plant growth promoting and biological control potential might reveal innovative ways of 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 125 morphologically distinct colonies were isolated and characterized from HLB asymptomatic and symptomatic trees, respectively. We observed that the frequency of bacterial isolates possessing various plant beneficial properties was significantly higher in the asymptomatic samples. A total of 39 bacterial isolates showing a minimum of 5 beneficial 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 relief [production of 1-amino-cyclopropane-1-carboxylate (ACC) deaminase] and production of quorum sensing [N-Acyl Homoserine Lactones (AHL)] signals were characterized.  A bioassay using EMA-qPCR was developed to select bacteria antagonistic to ‘ Candidatus Liberibacter asiaticus’.  Using the modified EMA-qPCR assay, we found 6 bacterial isolates showing maximum similarity to Paenibacillus validus, Lysinibacillus fusiformis, Bacillus licheniformis, Pseudomonas putida, Microbacterium oleivorans and Serratia plymutica could significantly reduce the population of viable ‘Ca. L asiaticus’ in HLB symptomatic leaf samples. In conclusion, we have isolated and characterized multiple beneficial bacterial strains from citrus roots which have the potential to enhance plant growth and/or suppress diseases. Further study is needed to develop appropriate formula to utilize those beneficial bacteria.
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