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	HEADLINE: Development, optimization and testing of multiple sensors
	TITLE: Detecting citrus greening (HLB) using multiple sensors and sensor fusion approach
	DATE: 10/15/2010
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: HLB detection using volatile profiling: Our primary objective has been to develop a highly reproducible method to trap field leaf samples in sufficient amounts to allow unambiguous identification and then to compare healthy and greening leaf volatile patterns. New sampling techniques involving large volume air sampling and solid phase volatile traps have also been developed and are currently being optimized. Various solid phase volatile trap materials were evaluated. The most efficient trap material was a combination of Tenax and graphite. Two liquid nitrogen dispensing devices were evaluated. The large volume (160L) 22 psi tank was the most reliable with shortest recycle times. Cryofocusing temperatures from 0 to -100°C, were evaluated with -100 °C being optimum. Over 72 chromatographic peaks (Carbowax column) could be reproducibly detected from a one hour air sample taken over the surface from a healthy Valencia flush leaf cluster.  Identification of these peaks is in progress. In addition to the above activities, progress is being made on the development of a portable instrumentation platform for leaf volatile sensing, together with our partners in industry. We now have a miniature “suitcase” instrument capable of taking direct measurements in the field from tree leaves within the citrus canopy. The instrument can acquire samples  a  time frame that ranges between 2 and 10 min (adjustable) and concentrates the VOCs released from the plants into an on-board sorbent trap. The trap is then heated to desorb the compounds into the DMS for in-field analysis. Concurrently, we have continued to work on determining the most robust HLB-associated VOC profiles released from citrus post infection. We have identified a few chemical peaks from Valencia and Hamlin samples (greenhouse plants), and we are in the process of robust chemical identification at this time. We also continue to make progress on algorithms needed for signal processing and identification of disease-relevant biomarkers from our field tests. By the end of October 2010, we will be using the developed instrument for a planned field trial and field testing of two additional suitcase instruments, during November and December of 2010. We continue to work on adapting these methods for real-time field detection and robust classification strategies. 

HLB detection using reflectance spectroscopy: A new Multiplex® fluorescence sensor was acquired from Dynamax Inc. and a large set of laboratory and field data were collected from citrus leaves of HLB-infected, healthy, and nutrient-deficient trees. In addition, visible and near-infrared spectral reflectance data were also collected from HLB-infected, healthy, and nutrient-deficient leaf samples under laboratory and field conditions. Data from both non-symptomatic and symptomatic leaf samples from HLB-infected trees were collected. The data analysis on these sets of data is ongoing. The manuscript describing research on HLB-detection based on mid-infrared spectroscopy has been accepted for publication in ‘Talanta’ and is currently in press. 

HLB detection using airborne hyperspectral imaging: A new set of aerial images of HLB infected groves will be acquired between October and November, 2010 using three camera systems (color, multispectral and hyperspectral cameras) with the cooperation of Dr. Yang’s group at the USDA ARS in Weslaco, Texas. The grove is located at 26º19’ 2.9’’ N and 80º57’ 28.7’’ W. More image analyses are currently being conducted with the previous images acquired in 2007 and 2009. A journal article is currently being prepared from the previous research activities.  
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