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1. Please state project objectives and what work was done this quarter to address them:

Obj. 1: Document lab and field biology of B. bonariensis in Florida citrus

Laboratory: Over the past quarter, we have further improved laboratory colony development and care with the goal of
documenting all life stages and duration that snails are in those stages, which we expect will support our need for
determining vulnerable life stages for better field management strategies. We also plan to screen the neonate (juveniles) to
determine if they would be vulnerable to chemistries that could be applied via irrigation.

Field: We are 1.5 years into our field trapping. We will need a minimum of 2 complete years of data, maybe a bit more, to
fully describe seasonal population trends. From the data so far, we see early trap captures in mid to late march, consistent
with field observations. Trap captures appear to increase in the spring, during the drier months then increase once the early
summer rains appear, increasing again as the rains end. This suggests that our trap captures are likely detecting early
emergence and relative activity in warm, dry months. This is not a perfect proxy for field populations, but these trends can
be used in developing management plans going forward.

As stated in the previous report, we have been including quadrat sampling in our bi-weekly samples, which have yielded
higher snail counts. Snails were stored in the freezer during the season and over the previous quarter we have been
working on counting the snails and measuring shell lengths to further describe the field populations.

Habitat use: B. bonariensis were hand-collected from a commercial citrus grove in Indian River County in May and June
2024. Snails were collected from three randomly selected 1x1m areas (quadrats) located within five, SOm sections of rows
of citrus. The snails were stored in 90% ethanol at -80C for molecular analysis at a later date. The guts of the snails were
dissected from the snails and processed by comparing the DNA inside the guts to a genetic database, resulting in the
identification of what the snails had eaten. Below are the preliminary results. In short, weeds make up the vast majority of
the diet of B. bonariensis. Citrus DNA only accounted for less than 1% of the material exctracted from the digestive
system of the snails. This is very interesting given that the snails were collected from a citrus grove, meaning that the
snails had ample opportunity to consume citrus if desired. This suggests that citrus may not be a preferred food source of
B. bonariensis. The Quinn lab and collaborators plan to investigate the relationship between B. bonariensis and weed
species further. Our hope is that that such investigations could lead to improved integrated pest management of the species
via approaches such as habitat management and attract and kill.

Obj. 2: Determine factors that influence snail movement/dispersal
With reduced field populations, no work could be completed on this objective the past quarter.
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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
 Obj. 1: Document lab and field biology of B. bonariensis in Florida citrus
Laboratory: Over the past quarter, we have further improved laboratory colony development and care with the goal of documenting all life stages and duration that snails are in those stages, which we expect will support our need for determining vulnerable life stages for better field management strategies. We also plan to screen the neonate (juveniles) to determine if they would be vulnerable to chemistries that could be applied via irrigation.
 
Field: We are 1.5 years into our field trapping. We will need a minimum of 2 complete years of data, maybe a bit more, to fully describe seasonal population trends. From the data so far, we see early trap captures in mid to late march, consistent with field observations. Trap captures appear to increase in the spring, during the drier months then increase once the early summer rains appear, increasing again as the rains end. This suggests that our trap captures are likely detecting early emergence and relative activity in warm, dry months. This is not a perfect proxy for field populations, but these trends can be used in developing management plans going forward.
 
As stated in the previous report, we have been including quadrat sampling in our bi-weekly samples, which have yielded higher snail counts. Snails were stored in the freezer during the season and over the previous quarter we have been working on counting the snails and measuring shell lengths to further describe the field populations.
 
Habitat use: B. bonariensis were hand-collected from a commercial citrus grove in Indian River County in May and June 2024. Snails were collected from three randomly selected 1x1m areas (quadrats) located within five, 50m sections of rows of citrus. The snails were stored in 90% ethanol at -80C for molecular analysis at a later date. The guts of the snails were dissected from the snails and processed by comparing the DNA inside the guts to a genetic database, resulting in the identification of what the snails had eaten. Below are the preliminary results. In short, weeds make up the vast majority of the diet of B. bonariensis. Citrus DNA only accounted for less than 1% of the material exctracted from the digestive system of the snails. This is very interesting given that the snails were collected from a citrus grove, meaning that the snails had ample opportunity to consume citrus if desired. This suggests that citrus may not be a preferred food source of B. bonariensis. The Quinn lab and collaborators plan to investigate the relationship between B. bonariensis and weed species further. Our hope is that that such investigations could lead to improved integrated pest management of the species via approaches such as habitat management and attract and kill.
 
Obj. 2: Determine factors that influence snail movement/dispersal 
With reduced field populations, no work could be completed on this objective the past quarter.
Obj. 3: Field evaluation of baits and exclusion
With reduced field populations, no new work could be completed on this objective the past quarter. We used this time to delve deeper into our data and begin to construct publications.
 
Obj. 4: Determine is B. bonariensis predators exist in groves
We previously reported on a mite that was found associated with B. bonarinesis. This mite has since been found to be a new natural enemy of B. bonariensis: a parasitic mite previously unknown to science (Austreynetes sp. nov). Thus far, this mite has primarily been observed within the pallial cavity of B. bonariensis. It has never been found in association with another species, nor has another species of mite been found within B. bonariensis. Upon dissection of infected B. bonariensis, the mites can be readily observed, often with mouthparts embedded in the host tissue. All life stages can occur concurrently within a single individual. On very rare occasions, the mites have been observed crawling on the exterior shells of live, B. bonariensis (N.F. Quinn, pers obs.). The purpose of this study was to examine the host-parasite relationship of B. bonariensis, with a focus on identifying potential environmental factors that might impact snail and mite abundance.
 
In a comparison of urban and citrus habitats, snail density in groves was higher than in urban settings, and mite loads in urban settings were higher than in groves. The explanation for this variation is mite load is unclear at the moment
  
2. Please state what work is anticipated for next quarter:
 
 Obj. 1: Document lab and field biology of B. bonariensis in Florida citrus
Laboratory and field populations will continue to studied to fully describe their life stages and field population “cycles”.
 
The Quinn lab plans to continue working on evaluating the diet of B. bonariensis once field activity resumes.
 
Obj. 2: Determine factors that influence snail movement/dispersal 
a. Influence of habitat on snail movement
Previous attempts to determine factors that influence snail movement have proven inconclusive. Based on evaluations in late summer/early fall 2024, we have decided to incorporate the use of RFID tags to document snail movement in relation to ground temperature, ambient temperature, and moisture levels as created within the grove by irrigation and rainfall. In the next quarter, we will determine optimal adhesives (glues, epoxies) that adhere the tag (2 x 8 mm device- the same tag used in pet microchips) to snails that does not impede their movement or induce mortality. We will also determine the depth at which these tags can be detected in the soil and distance of detection. Once these are prepared, we will be ready to monitor movement once snails become active in groves and under an array of environmental conditions.
We do not anticipate the B. bonariensis will become active again in groves until mid to late March, therefore we do not plan to work on objectives 3 and 4 in the coming quarter. However, if they do become active sooner, we will alter our plans.
 
3. Please state budget status (underspend or overspend, and why):
 We are currently on track with spending for this project based on projections through June 2025
 
 
 4. Please show all potential commercialization products resulting from this research, and the status of each:
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