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	Title: A mathematical modeling approach for the assessment of HLB disease-vector dynamics and management 
	Investigator: Tim R. Gottwald
	Email: tim.gottwald@ars.usda.gov
	Phone: 772-462-5883
	Organization: USDA, ARS
	Date: 3/23/09
	Contract: 13503
	Duration: 1
	Year: 1
	Funds: 43655
	Report: This is the final report for this project.  Future reports for extensions of this work will be generated under the new FY09 grant number.
The objective is to develop epidemiological models of HLB disease dynamics which improve the understanding of vector-driven disease transmission and analyze disease control policies aimed at disrupting vector population dynamics.  The models will provide a theoretical platform for the development of predictive stochastic models from.  In previous and current work we are developing such a model for citrus canker and are nearing completion of it.  This is not part of this grant but the work is the basis upon which we have built a preliminary model for HLB.  The HLB simulation model is stochastic based on biological, epidemiological, and meteorological parameters. We sample from the posterior distributions obtained by Markov-Chain Monte-Carlo (MCMC) simulation methods and SIR modeling protocols.  MCMC fit to the HLB data collected in various observed epidemics (We used data from Florida and SE Asia epidemiology studies) and run thousands of simulations.  Linked-differential equations are used that describe the temporal increase in HLB infected trees and explicitly characterize the population dynamics of the vector.  The effectiveness of different disease control measures such as the use of intercropping guava, roguing and insecticide use will then be analyzed via a suite of mathematical tools to identify the most effective strategies.  HLB data sets will be correlated with various disease mitigation strategies/events from our epidemiology trials in Florida.  
The stochastic models allow testing of multiple disease management strategies in thousands of simulated epidemics to determine which will have the optimum effect and in what combination these methods can best be deployed for maximal disease control.  Presently, an advanced preliminary model framework has been constructed and the model is running and providing output that is being validated.  A complete canker model is nearly finished and has served as a test model for the more advance HLB model which includes aspects of a vector as well.  The HLB model will continue to be improved over the next 2 years.




