CITRUS ADVANCED TECHNOLOGY PROGRAM
QUARTERLY & FINAL REPORTS: Control of Citrus Greening, Canker & Emerging Diseases of Citrus

Q Quarterly Report Q Annual Report Q Final

Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

HLB models developed and currently being validated
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REPORT UPDATE (500 words; summarize your accomplishments )

The objectives of this study are: 1) to develop a series of flexible stochastic models to predict the temporal increase and
spatial spread of citrus HLB and canker. They can be used in a number of ways: to predict spread and to analyze the
effectiveness of control strategies both in plantations and State-wide. 2) Test various control methods under field
conditions to evaluate effects and collect data to parameterize models.

SEIDR model. Using Markov-chain Monte Carlo (MCMC) methods, and data from infected areas of South Florida for
successive snapshots of the occurrence of symptomatic detected trees in known populations of susceptible trees, we
continue to estimate the transmission rates and dispersal kernel for HLB. A working model has been developed and
continues to be improved that focuses on the differential effects of host age on epidemiological parameters as well as
variability. Both residential and commercial citrus scenarios are being tested with user selectable and changeable via
sliding controls.

We continue to explore various aspects of Baysian MCMC methods to infer posterior densities on the model parameters.
The uncertainty will be incorporated in models to predict spread and to allow for uncertainty in the efficiency and
comparison of control methods. We are also considering a second modeling approach known as Approximate Bayesian
Computation (ABC) and willcompare model outputs of the ABC versus the MCMC estimates to determine HLB dispersal
distances be that we believe may improve control strategies. We have begun to develop a web based version of the
model (known as a front end) and will soon go into validation testing. Both residential and commercial citrus scenarios are
being tested with user selectable and changeable via sliding controls. We will use the front end to visualize the effect of
these various control strategies. This should benefit researchers, growers and regulators to compare the results of
thousands of simulations for practical management decision making and/or regulatory intervention/strategy building.

Via this model we have begun to examine the effects of various controls such as using insecticide applications or not,
removing infected trees or not, and the effect of HLB infection in young versus older trees. Model output confirms that
controlling secondary infections by diseased tree removal and insecticide applications plus controlling primary infection
from new insect immigrations can reduce disease increase to a manageable 2 to 5% increase per year.
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