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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: We have also been experimenting with improving rearing practices of the snail in the laboratory.
The goal of this is to be able to produce snail eggs consistently so that potential natural enemies can be tested
(i.e., “which predators will eat snail eggs?”). Invertebrate egg stages are typically the most vulnerable to natural
enemies. Removing eggs has the benefit of preventing pest impacts from occurring in the first place. After
extended troubleshooting, we believe that we may have found an effective method. Wheatgrass was germinated
in deli cups. After three days of growth, five snails were added to each cup, along with a small slice of carrot.
Snails were observed to be very active, eating grass and interacting with one another. After four days, a snail
was observed that was possibly in the process of ovipositing (laying eggs). Seven days after the introduction the
snails to the cups, egg clusters were found in 75% of the deli cups. The majority of the egg clusters were located
approximately 1-2cm below the soil surface and in close contact with the roots or stems of grass. These cups
produced large numbers of newborn snails that hatched over the next few days. This preliminary rearing study
represents a huge step forward in our understanding of snail rearing and our ability to formally study snail
growth and natural enemy efficacy. We have begun a larger rearing study aimed at standardizing improved
rearing methods. Knowledge of the optimal conditions for snail breeding will also possibly help growers avoid
conditions which contribute to snail outbreaks.

Field: Field monitoring continues to be performed in 3 commercial sites in central Florida. Summer
populations were higher in two locations this past quarter than in 2023, with a large increase in capture in
late June through mid-August. The shell sizes are still being quantified and we will add those data once they
are available. We are using shell size as a loose proxy for age until we have a better option for aging snails.

We have also started including quadrat sampling in which we count all snails located within randomized 1
m? plots within groves. These values will be compared with our trap counts in future analyses.

At our site with complete row middle vegetative cover, we can no longer recover snails. It is possible that this
site, which has flooded a few times in the past year, may no longer be ideal for these snails, or that a predator
has established locally. A colleague not associated with this project has found a soil microbe that looks
promising towards the control of these snails and as such, we are collecting soil samples when we collect our
population data to send to him for analysis.

Obj. 2: Determine factors that influence snail movement/dispersal
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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: We have also been experimenting with improving rearing practices of the snail in the laboratory. The goal of this is to be able to produce snail eggs consistently so that potential natural enemies can be tested (i.e., “which predators will eat snail eggs?”). Invertebrate egg stages are typically the most vulnerable to natural enemies. Removing eggs has the benefit of preventing pest impacts from occurring in the first place. After extended troubleshooting, we believe that we may have found an effective method. Wheatgrass was germinated in deli cups. After three days of growth, five snails were added to each cup, along with a small slice of carrot. Snails were observed to be very active, eating grass and interacting with one another. After four days, a snail was observed that was possibly in the process of ovipositing (laying eggs). Seven days after the introduction the snails to the cups, egg clusters were found in 75% of the deli cups. The majority of the egg clusters were located approximately 1-2cm below the soil surface and in close contact with the roots or stems of grass. These cups produced large numbers of newborn snails that hatched over the next few days. This preliminary rearing study represents a huge step forward in our understanding of snail rearing and our ability to formally study snail growth and natural enemy efficacy. We have begun a larger rearing study aimed at standardizing improved rearing methods. Knowledge of the optimal conditions for snail breeding will also possibly help growers avoid conditions which contribute to snail outbreaks.
Field: Field monitoring continues to be performed in 3 commercial sites in central Florida. Summer populations were higher in two locations this past quarter than in 2023, with a large increase in capture in late June through mid-August. The shell sizes are still being quantified and we will add those data once they are available. We are using shell size as a loose proxy for age until we have a better option for aging snails.
We have also started including quadrat sampling in which we count all snails located within randomized 1 m2 plots within groves. These values will be compared with our trap counts in future analyses. 
At our site with complete row middle vegetative cover, we can no longer recover snails. It is possible that this site, which has flooded a few times in the past year, may no longer be ideal for these snails, or that a predator has established locally. A colleague not associated with this project has found a soil microbe that looks promising towards the control of these snails and as such, we are collecting soil samples when we collect our population data to send to him for analysis.
Obj. 2: Determine factors that influence snail movement/dispersal 
a. Influence of habitat on snail movement
No work performed this quarter. 
b. Influence of physical damage on trees to B. bonariensis attraction
We have continued evaluating snail preference for damaged versus undamaged trees and so far the trend continues as described previously- with snails appearing to be more attracted to the damaged trees in the initial days after evaluation, but over time moving to the wall of the insect cage furthest from the sun, likely trying to get away from direct sunlight as much as possible. This is consistent with findings on another agricultural pest snail that was found to seek cooler locations as the day warms up. Based on initially field observations, we have noticed that this species indeed does seek refuge as the temperature and solar radiation intensify.
Obj. 3: Field evaluation of baits and exclusion
We continue to evaluate baits and insecticides, with no major changes from what was reported in the previous quarter, with abamectin killing 100% of B. bonariensis that come into contact with active material (dried residues are ineffective). Deadline GT, Ferrox AQ, Deadline M-Ps, and Slugger Ultra all have greater than 90% efficacy on average. These baits were tested at 10x the labelled rate, which is the standard for testing baits due to their low mass. We tested all baits at the 5x and 10x rates side by side to see if there would be a difference in efficacy. Most baits performed similarly at both rates. We will continue testing lower rates to determine the lowest effective rate for assays- these will also require field testing in the future.
We plan to continue to experiment with concentrations of materials that could be used for exclusion and test other potential materials, as well as to study the persistence of any deterrent effects under field conditions, later this fall.
Obj. 4: Determine is B. bonariensis predators exist in groves
Camera trap data collection for this experiment has been completed. We have recorded approximately 600 hours of footage and will continue to review the videos over the coming weeks. So far we have not identified any predation events on camera, but it is still early. We have also collected 50 pitfall trap samples. We have been processing and identifying the hundreds of insects contained in the samples to identify potential natural enemies that may be present in citrus groves. These insects are being identified as specifically as possible. 
2. Please state what work is anticipated for next quarter:
Obj. 1: Document lab and field biology of B. bonariensis in Florida citrus
Laboratory: We have begun a larger rearing study aimed at standardizing improved rearing methods.
Field: Aboveground populations monitoring will continue until we complete a minimum of 2 years of seasonal pattern data. 
Obj. 2: Determine factors that influence snail movement/dispersal 
a. Influence of habitat on snail movement
We will develop methods to track snails in groves using RFID tracking. Method development will take place in the laboratory with intention of deploying in the field in Quarter 2 of 2025.
Obj. 3: Field evaluation of baits and exclusion
We are continuing to evaluate available pesticides for activity against B. bonariensis. These assays will continue as snail activity permits.
We will continue evaluating deterrent, experimenting with concentrations and other potential test materials, as well as to study the persistence of any deterrent effects under field conditions.
Obj. 4: Determine is B. bonariensis predators exist in groves
We are continuing to identify potential snail predators from the pitfall traps. We will analyze the contents of their stomachs to determine whether they have eaten snails. Additionally, we collected 100 snails from the same citrus groves to analyze their stomach contents and determine whether they have consumed citrus, weeds, or other plant material. The snail gut content analysis is scheduled to be completed in the Fall.
3. Please state budget status (underspend or overspend, and why):
Budget status: With FY 2025 projections, this project should be on track with regards to budget.
4. Please show all potential commercialization products resulting from this research, and the status of each:
Traps may be commercialized if they prove consistent for determining activity periods
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