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Summary of Work to be Done:

In this project we are investigating pheromones that fire ant queens produce, including studies of
glandular origin, pheromone ontogeny, and pheromone composition. We are also investigating
the role of juvenile hormone in regulating reproductive activity of queens.

Major accomplishments to date (Sept. 1, 1999 through Aug. 31, 2001):

. Using a combination of behavioral assays and analytical chemical techniques, we have
tentatively identified several components of a pheromone produced by the queen that
elicits worker attraction. These components are invictolide, alpha pyrone, z-9-tricosene
and z-9-pentacosene. One or more alkanes also appear to be involved, but these have not
yet been identified.

. Using a radiochemical assay, we have determined the rate of juvenile hormone
biosynthesis by corpora allata dissected from maturing queens at different stages of
development. We have also confirmed that JH III is the hormone analog being produced
by the fire ant corpora allata. GC-MS is currently being used to measure corresponding
hemolymph titers.

Goals achieved:

We had five goals for this project: 1) to isolate, purify and structurally characterize the
pheromone responsible for queen recognition; 2) to synthesize the pheromonal components to
confirm structure; 3) to determine if the queen recognition pheromone also has primer effects; 4)
to determine if the queen recognition pheromone or other queen-produced compounds elicit
antennal firing from virgin queens and workers, and if so, to identify the active compounds; 5) to
quantify the relationship between JH production, JH titer and vitellogenin titer. We have almost
completely achieved objectives 1, 2 and 5, which we expect to finish shortly, and we are
currently working on 3 and 4.



Relevance to the Texas Imported Fire Ant Research Ant Management Project:

The results of these studies will lead to the identification of queen pheromones and a better
understanding of fire ant reproductive endocrinology. This work will set the stage for possible
development of biorational methods for managing fire ant populations.
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