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	HEADLINE: Detection of HLB in citrus orchards using multiple approaches
	TITLE: Detecting citrus greening (HLB) using multiple sensors and sensor fusion approach
	DATE: 8/17/10
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: The potential of mid-infrared spectroscopy for HLB detection was investigated as a part of this project. The mid-infrared spectral features were extracted and two prominent peaks: 5.5 to 6.5 µm (1,538 to 1,818 cm-1) and 9 to 10.5 µm (952 to 1,112 cm-1) representing water and carbohydrate absorption peaks, respectively were observed. The spectral data were preprocessed (baseline correction, negative offset correction, removal of water absorbance band, principal component analysis) before further analysis. Two different classification algorithms: k-nearest neighbor (kNN) and quadratic discriminant analysis (QDA) were used for distinguishing healthy, nutrient-deficient, and HLB-infected leaf samples. The kNN-based statistical algorithm yielded a higher average healthy, nutrient-deficient and HLB class classification accuracies (> 95%) than those of QDA. Future study will involve the detection of HLB-infected leaves at asymptomatic stages using mid-infrared spectroscopy.

In another approach, efforts are being made to utilize plant volatile organic compounds (VOCs) or biomarkers that indicate the presence of HLB infection. Measurements of VOCs using gas chromatograph/mass spectrometer were made for healthy and HLB-infected plants of two citrus varieties (Hamlin and Valencia) in green house. Using the VOC profiles, we were able to identify the disease and control plants for each variety. Some of the potential biomarkers representing the disease were also identified. Further, based on the leave-one-out validating strategy, predictive models developed by combining auto-regression as feature extraction approach and principal component regression yielded an accuracy that ranged from 60 to 100%, which holds great promise for VOC based detection of plant pathogens. The overall accuracy of the predictive model was limited by the variation in sampling conditions over time which also resulted in plant aging. Efforts are ongoing to further improve accuracy by reducing the variability in the samples. 

Several manuscripts have been prepared for journal publication. The titles of some of the manuscripts are: Visible-near infrared spectroscopy for detection of Huanglongbing in citrus orchards, Mid-infrared spectroscopy for detection of Huanglongbing (greening) in citrus leaves, and Volatile emissions from citrus plants change after infection with Candidatus Liberibacter asiaticus. The articles summarize the results on HLB detection using visible-near infrared spectroscopy, mid-infrared spectroscopy, and VOCs profiling. 
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