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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
 1a. Develop monitoring tools to time management actions
Initial field experiments, data from which were presented last quarter, indicated that lebbeck mealybug are attracted to mechanically injured branches. In subsequent testing, we identified several volatiles that could be serving as attractants (lures). In this past quarter, we evaluated our potential lure odorant blends in a CUPS facility known to have ongoing challenges with lebbeck mealybug. We tested the blends shown to be attractive in the lab in these facilities as a higher loading rate than used in the labs first, because they were tested in a larger area, and second to support the need for a long-lasting attractive lure to support management decisions. The 3-component blend at high loading rates increased capture in relation to the unbaited control. Additionally, one of our single-component lures attracted a high number of mobile lebbeck mealybug life stages. Current results suggest that increasing the loading dosage of the 3-component blend or the single-component ocimene does not necessarily render the bait more attractive or increase insect capture per week, but it does provide a longer-lasting attractant for this insect. More testing is required to confirm these data over a longer time interval and throughout the season to ensure that these lures provide reliable data that can be used to make management decisions.
 
1b. Describe the feeding interactions of lebbeck mealybug with citrus trees
We are continuing the tedious process of analyzing the EPG data collected to date. These data can take several days to complete from each run of the feeding interaction testing.
 
1c. Measuring insecticide efficacy and residues on leaves from Citrus Under Protective Screen (CUPS) compared to open groves.
We have continued working with growers to collect freshly treated leaf tissues from their management actions within CUPS and parallel those sprays by applying the same insecticides and adjuvants in our groves. Leaf tissues are sampled prior to treatment, and at 1, 3, 5, 7 ,and 14 days after treatment. One subset of leaves are challenged with older juvenile stages of lebbeck mealybug and another subset is prepared for residue analysis. Treatments evaluated this quarter include (1) Abamectin + Chloripyrifos and (2) Thiamethoxam + Tolfenpyrad. 
For all chemistries tested to date, we see an increase in the residual efficacy of these materials towards the control of lebbeck mealybug. This suggests that CUPS growers get a longer period of control for lebbeck mealybug as opposed to growers using these chemistries in open groves. This could be in part due to the synergy with other materials that were tank mixed for the CUPS applications, as some herbicides and fungicides, while not labelled as insecticides, also have impacts on insects due to similarities in biochemical pathways of the organisms. In addition to the potentially longer period of product efficacy, we also see all chemical residues on leaves degrade more rapidly than those on leaves in open groves, potentially due to increased temperatures in CUPS (on average CUPS is 6-10° F hotter than open groves). Abamectin was the only chemistry to not have a difference in residue detection between CUPS and open groves, and was detected at both locations only at low concentrations on the first day after application. These data suggest a quick breakdown and short life activity. 
 
1d. Survey of natural enemies for N. viridis
In August 2024 the graduate student funded by this project traveled to the USDA systematics laboratory at the Smithsonian Museum of Natural History in Washington, DC to receive additional training in parasitoid identification. In conjunction with collaborators, she began the process of identifying the hundreds of specimens collected from citrus groves thus far. Currently, the completion of morphological and molecular processing of the specimens is still pending. 
 
1e. Rearing of parasitoids of N. viridis
Rearing studies of lebbeck mealybug parasitoids are still ongoing. Analysis of the initial dataset has begun and is expected to be completed this fall. 
 
2. Please state what work is anticipated for next quarter:
 1a: If field populations remain strong in the next quarter, we will perform more field testing of the potential lures.
1b: We will continue to annotate and analyze the large dataset developed in this study (feeding behaviors).
1c: We will continue to work with growers to obtain data alongside their management plans.
1d: The majority of the morphological and molecular processing is expected to be completed in the next quarter. In September 2024, collecting of parasitoids from citrus groves resumed. These specimens will be identified in 2025, funding pending.
 
3. Please state budget status (underspend or overspend, and why):
The majority of funding allocated to this project has been spent, in part due to needed repairs for the LCMS on which we per formed the chemical residue testing. Diepenbrock lab is currently out of funds for materials and supplies due to these repairs. We are working to determine if funds could be moved from another co-PI to complete sample processing that we cannot currently perform. 
We would like to be considered for 1-2 years of additional funding if the committee is willing to consider this request. To date, we have made significant contributions towards the management of this devastating pest and continue to apply for federal funding to support our grower's needs, however have not been successful to date. 
 4. Please show all potential commercialization products resulting from this research, and the status of each:
 Once robustly tested, the lures will likely be a product that could be commercialized for use both in Florida and beyond as this pest has now been found established in at least one other state.
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