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	Radio Button1: Yes
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	Title: Spot-treatment of young leaf flushes for chemical control of psyllid
	Investigator: Masoud Salyani & M. Reza Ehsani
	Email: msi@ufl.edu  & Ehsani@ufl.edu
	Phone: 863 956-1151
	Organization: University of Florida, IFAS, CREC
	Date: October 1, 2008
	Contract: 67645/67646
	Duration: 1
	Year: 1
	Funds: 75000
	Report: Since psyllids mostly feed on young flushes, we believe that discharging spray droplets only on those targets could mitigate some of the problems associated with spray applications and make the chemical control a viable option for sustainable control of psyllids for HLB management. Following light reflectance measurements from young flush and old leaves, we identified wavelengths that showed different responses for the two kinds of leaves.  The reflectance spectra  from several types of tested citrus trees including Hamlin, Valencia, Orlando, Navel, Murcott, Amber Sweet and grapefruit showed similar light reflectance trends; however, reflectance intensity varied to some extent.  Within the 350-2,500 nm range, four wavelengths (554, 676, 1076, and 1190 nm) could provide distinct peaks and valleys to calculate various indices for differentiating young and old leaves.  Since narrow band sensors with those wavelengths were not available on the market, we purchased a 4-band spectrometer with 570, 670, 870, and 970 nm sensors to develop a control system for intermittent operation of spray nozzles.  Initially, the sensor was examined systematically.  A series of measurements were made to establish the optimal distance between the sensor and the target surface.  The proportionality of the readings was consistent within the 40-60 in distance. Later, a series of tests were conducted to determine sensor response variability due to the ambient light intensity and sensor consistency over time.  Reflectivity degraded significantly under high light intensities. Using samples of young and old leaves from grapefruit, Hamlin, and Valencia trees, light reflectance data were collected under controlled environment.  The data were used to calculate various sensing indices including normalized difference vegetation index, simple ratio index, modified triangular vegetation index, greenness index, modified chlorophyll absorption in reflectance index, etc.  An algorithm was written to process the reflectance data, calculate various indices, and generate a threshold signal for triggering nozzle operation. An experimental setup consisting of the sensor module, control module, GPS receiver, and spray system (pump, solenoid valves, nozzles, etc) was build to evaluate the functionality of the system under dynamic conditions.  A series of preliminary tests were conducted to examine the effects of sensor angle, travel speed, target distance, nozzle response, mechanical vibration, etc. on the system performance.  The setup was modified and refined in several steps and the functionality of each component of the system was examined accordingly.  The tests carried out so far under ideal and controlled conditions indicate that the four band sensor can distinguish between young flush and old leaves.  Additional tests are underway to investigate the effects of sensor orientation, young leaf distribution, signal threshold, and index selection on the system performance under various simulated conditions.   


