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WHAT IS THE “HEADLINE” FOR THIS REPORT (e.g. a one-sentence “newspaper headline” describing what you accomplished)
Two pheromone-based technologies succesfully developed for control of citrus leafminer; registration pending.
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REPORT UPDATE (650 words; provide details about your headline)

The purpose of this project was to develop pheromone-based control strategies for citrus leafminer (CLM) to serve as
alternatives to insecticides and that would be comparable or better than insecticides in terms of efficacy and cost. All of the
scientific objectives of this research were met. We successfully developed two effective pheromone-based technologies for
control of CLM. We helped develop and evaluated an attract-and-kill formulation, termed MalEx, for control of CLM. MalEx is
a viscous paste with UV-protective properties that is dispensed as small (50 ul) droplets using custom-made calibrated
pumps. MalEx is manufactured by a company based in New York State called Alpha Scents. The attract-and-kill formulation
is applied to tree foliage as small droplets, which release pheromone that is highly attractive to males. Attract-and-kill
formulations work by attracting insects to small droplets of the formulation. As the pest insects touch the droplets, they obtain
a lethal dose of toxicant upon contact and die. A formulation containing the CLM pheromone and 6% permethrin was found
to suppress CLM populations in the field. Continuous treatment of 1.2 acre blocks of citrus with MalEx over the course of 112
days reduced larval infestation of new leaf flush by 3.6-7.2 fold. We have also recently shown that the insecticide,
imidacloprid, may be more effective than permethrin, extending the longevity of effectiveness of the formulation. Control of
CLM with MalEx was more effective than with comparable insecticides and does not effect beneficial insects. This
formulation selectively kills CLM with no adverse effects on other insects. Targeted deployment of insecticide with MalEx
should decrease the harmful impact of current pest management practices on the wide complex of natural enemies that are
known to limit CLM population growth. Having obtained funding from USDA sources to follow-up on this research, we are
building appropriate mechanical applicators for this formulation and technology. The company Alpha Scents is currently
registering the product for Florida citrus. Fairly large-scale trials will be conducted in the summer of 2010 in Florida. This
research has been published in a peer-reviewed scientific journal (Stelinski and Czokajlo 2010, Entomologia Experimentalis
et Applicata, Vol 134: 69-77).

The second technology we have successfully finished evaluating and co-developing is the SPLAT-CLM mating
disruption product manufactured by ISCA Technologies. We have determined the most effective dosage of pheromone in the
formulation required for optimal efficacy, the optimal deployment density and distribution of pheromone dispensers within the
grove, and the exact blend of pheromone components that are optimal for CLM control. We have also developed several
prototype mechanical application devices that we are still in the process of optimizing. This work was completed with
USDA-ARS collaborator, Dr. Stephen Lapointe, in Fort Pierce. Also, all of the work was conducted with an industry
collaborator (ISCA Technologies, Inc.) who is registering this pheromone mating disruption product named SPLAT™ for
CLM management in Florida. Following registration, ISCA will produce and distribute this product in Florida. This has
effectively completed our research and development work on optimizing use of this product for CLM control in Florida. The
SPLAT-CLM formulation consistently reduces leafminer infestation and population densities. ISCA Technologies is working
to get their mating disruption product registered for use in Florida citrus. A portion of this research has also been recently
published in two peer-reviewed scientific journal articles: 1) Stelinski, Lapointe, and Meyer 2010, Journal of Applied
Entomology, In press and available online; and 2) Lapointe, Stelinski et al. 2009, Journal of Chemical Ecology, Vol 35:
896-903.
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