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ABSTRACT

A species of Hirsutella, the primary pathogen of GWSS in the southeastern US, has been the major focus of our research this
past year. Due to the fastidious growth requirements of this fungus and the presence of numerous saprobic fungi associated
with mycosed GWSS, a major effort has been made to design a series of gene-specific primers to be used to detect these
diseases in field collected samples. Molecular-based diagnosis is being used to examine the hundreds of mycosed insects
collected during the 2003 and 2004 regional surveys. A second effort has been directed at examining the seasonal incidence
of this disease in an experimental crape myrtle plot. A number of parameters such as crape myrtle variety, host density, mist
irrigation (humidity) have been found to influence the onset of Hirsutella in GWSS populations. Current laboratory research
is being directed at examining transmission of the lab culture to both GWSS and to alternate insect hosts. In addition, culture
filtrates of all of the fungi collected from GWSS are being assessed for the presence of active metabolites.

INTRODUCTION

We are not aware of any studies that have examined the insect pathogens associated with populations of GWSS. In general,
the lack of pathogens (viral, bacterial, or protozoa) in leathopper populations may be related to their piercing-sucking feeding
behavior. In most cases, these pathogen groups are transmitted orally and would likely need to inhabit the xylem tissue to
infect leafthoppers. Pathogens that are transmitted per os are typically affiliated with insects with chewing mouthparts. Thus,
entomopathogenic fungi, which do not need to be ingested in order to infect insects, are considered to contain the primary
pathogens of sucking insects. Indeed, the primary pathogens operating against insects such as whiteflies, scales, aphids,
spittlebugs, plant hoppers, and leathoppers are insect fungi (for listing see USDA-ARS Collection of Entomopathogenic
Fungal Cultures at http://www.ppru.cornell.edu/mycology/catalogs/catalog). We commonly observe all mobile stages of
GWSS exhibiting mycoses in north Florida and we are identifying them and assessing their impact.

OBJECTIVES

1. Identify and archive all the major pathogens affiliated with GWSS populations.

2. Estimate the distribution, frequency and seasonality of the major diseases of GWSS.

3. Screen the pathogens for exotoxins with potential toxicity to GWSS and other arthropods.

4. Confirm infectivity of the isolates and the exotoxins and determine which if any pathogens may serve as microbial
controls of GWSS and other leathopper vectors.

RESULTS

Pathogen Distribution

In the past field season we continued to survey the incidence of disease in GWSS populations in the Southeast. The purpose
of this survey was twofold: first, to piece together a better picture of the distribution of the Glassy-winged Sharpshooter in
the area. Secondly, it gave us the opportunity to investigate the varieties and incidence of fungal pathogens associated with
this host. The survey area encompassed four states, Mississippi, Louisiana, Alabama, and Texas. A series of live GWSS and
a total of 95 mummified GWSS were collected from sites in these states. In most cases, the external characters mimicked
those observed on the cadavers collected from sites in Georgia, South Carolina, and Florida in 2003. The presence of various
opportunistic fungi on field-collected samples has limited our abilities to culture the more fastidious slow growing species of
Hirsutella, Sporothrix, and Pseudogibellula. The aforementioned fungi were identified last year to be key entomopathogens
isolated from GWSS populations. After multiple cycles of isolation we were able to isolate target fungi from only about 10%
of these insects, the vast majority of cultures contained saprobic fungi. In order to confirm the presence of the Hirsutella (the
primary pathogen) we have developed and optimized PCR primers within unique intron motifs of both the actin and tubulin
genes that have been matched with primers from the open-reading frame. Control reactions have demonstrated that these
primer combinations are able to specifically amplify the GWSS Hirsutella from DNA extracted from mummies. This
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technology is being used to screen the more than 250 DNA samples extracted from mycosed GWSS collected from
throughout the southeastern US. This work will be summarized and submitted for publication in December 2004.

Analysis of the Dynamics of the Hirsutella in GWSS Populations

A field plot containing 14 cultivars of crape myrtle (total 224 trees) was established at the NFREC. Four subplots, each
containing 40 trees, were established within this stand. Two subplots were fitted with an overhead mist irrigation system that
was operated 15 minutes every hour, 24 hours a day. Throughout the summer, trees were sampled by counting both the live
GWSS and number of mycosed GWSS. Mycosed GWSS were flagged and their positions on the trees were noted. It should
be noted that throughout the season the species of Hirsutella accounted for virtually 100% of the disease on the GWSS.
Preliminary analysis demonstrated a non-uniform distribution of live GWSS and mycosis GWSS in the plot. In part this
could be related to both the cultivar and/or to the presence the misting irrigation system. The cultivars attractive to GWSS
(‘Osage’, ‘Miami’, ‘Tonto’) contained higher levels of mycosed GWSS. Irrigated crape myrtle, regardless of the cultivar,
contained significantly higher mycosed GWSS than did the non-irrigated trees. Currently, the field data from this season is
being combined with the positional (cardinal orientation) data and will be subjected to additional statistical analysis

CONCLUSIONS

We have identified and have in culture several isolates of a primary pathogen and potential GWSS biological control agent,
Hirsutella sp. Molecular methods have been established and are being used to diagnosis GWSS collected from sites
throughout the southeastern US. This past field season the dynamics of Hirsutella has been examined in replicated crape
myrtle plots.
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