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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)
1. Please state project objectives and what work was done this quarter to address them:

Document laboratory and field biology- reproduction, development time, where snails lay eggs,
periods of life stage activity

Lab: We have continued to see successful egg laying in the laboratory and are documenting development
times and environmental conditions that can impact their survival. Comparable to findings in Argentina,
eggs hatch in 12-13 days. Under laboratory conditions, we have 100% survival of eggs to the hatch.

Egg laying appears tightly tied to moisture availability. With water saturated to holding capacity, we have
been recording an average of 63 eggs per clutch (eggs laid at the same time) with individual females being
able to lay multiple clutches. In the absence of external mortality factors, these oviposition and survival rates
support the rapid increases in apparent snail populations in groves. However, the snails we see in the groves
would be several months to years older than what we have in the laboratory at present. Snails do not lay
eggs in dry soil. It is likely that egg laying occurs entirely in the tree line where the soil stays moist. This could
be useful for management going forward and will be further discussed.

We have also found that eggs and hatchlings can survive long periods of drought under laboratory
conditions. They do no grow, but enter a state of stasis whereby they are not active, but not dead, and will
become active once abiotic conditions are better suited for their survival. This information aligns well with
the field trapping we have performed for the past 2 years.

In addition to the eggs, we have also been holding adult snails without moisture/ food for prolonged
periods to determine how long they can persist in such a manner. At present, we have held and revived
snails at 65 days after withholding ideal survival conditions. Snails fully resuscitate and we are currently
looking at reproductive capacity of these snails.

Field: The final few months of regular population trapping has wrapped up and we are working on the final
analyses of these data. That should be available in the next reporting period.

Determine factors that influence snail movement/dispersal

With cooler weather, research in this avenue largely is on hold. We did, however, take advantage of some of
the recent cold nights to begin to understand the snails' reactions to cold weather. As suspected, they dig
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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
Document laboratory and field biology- reproduction, development time, where snails lay eggs, periods of life stage activity
Lab: We have continued to see successful egg laying in the laboratory and are documenting development times and environmental conditions that can impact their survival. Comparable to findings in Argentina, eggs hatch in 12-13 days. Under laboratory conditions, we have 100% survival of eggs to the hatch. 
Egg laying appears tightly tied to moisture availability. With water saturated to holding capacity, we have been recording an average of 63 eggs per clutch (eggs laid at the same time) with individual females being able to lay multiple clutches. In the absence of external mortality factors, these oviposition and survival rates support the rapid increases in apparent snail populations in groves. However, the snails we see in the groves would be several months to years older than what we have in the laboratory at present. Snails do not lay eggs in dry soil. It is likely that egg laying occurs entirely in the tree line where the soil stays moist. This could be useful for management going forward and will be further discussed.
We have also found that eggs and hatchlings can survive long periods of drought under laboratory conditions. They do no grow, but enter a state of stasis whereby they are not active, but not dead, and will become active once abiotic conditions are better suited for their survival. This information aligns well with the field trapping we have performed for the  past 2 years.
In addition to the eggs, we have also been holding adult snails without moisture/ food for prolonged periods to determine how long they can persist in such a manner. At present, we have held and revived snails at 65 days after withholding ideal survival conditions. Snails fully resuscitate and we are currently looking at reproductive capacity of these snails.
Field: The final few months of regular population trapping has wrapped up and we are working on the final analyses of these data. That should be available in the next reporting period.
Determine factors that influence snail movement/dispersal
With cooler weather, research in this avenue largely is on hold. We did, however, take advantage of some of the recent cold nights to begin to understand the snails' reactions to cold weather. As suspected, they dig into the soil to escape the weather. This was a preliminary exploration that will be looked into further if we get another period with nights close to or under freezing. 
Determine if arthropod predators exist in groves for Bulimulus bonariensis
Our lab has been collecting slugs and snails from natural and urban habitats and evaluating for the presence of predatory nematodes. This is a tedious process, but we are continuing to work through samples. 
2. Next Quarter
Document laboratory and field biology- reproduction, development time, where snails lay eggs, periods of life stage activity
This is ongoing.
Determine factors that influence snail movement/dispersal
Lab assays are under development to look at the role of moisture in driving movement. There are some current design hiccups that we are working on. If seasonal activity is similar to previous years, we should be able to start doing RFID tracking late in this next quarter to better describe their overall use of habitat.
Field evaluation of baits & other chemical management options
We are in the process of designing a screening assay to determine what chemistries and rates would be needed to kill eggs via soil application. This will be active work likely for the next 2 quarters.
We have a location with regular heavy snail pressure lined up for spring field trials with baits and the one foliar pesticide that looks promising to date. 
Over the next 2 quarters we will be continuing to look at other pesticides (herbicides in particular) that could be useful in management of these snails.
Explore nematodes as a management option for Bulimulus bonariensis
We plan to continue dissecting slugs from across the state to find nematodes. 
  3. Please state budget status (underspend or overspend, and why):
 As of our last budget check, we are close to on track for spending. Additional labor will be moved onto this account in the next quarter as more labor will be employed on the project. 
   4. Please show all potential commercialization products resulting from this research, and the status of each:
As stated previously, Dr. Quinn's group has several deterrents that look promising. Much of that data was presented in the in person presentation in 2025. If CRDF wants to find a partner to figure out how to deploy these deterrents in the field there is the potential for product development. Scott Thompson has approached us with an interesting deployment tool, but that is a discussion for CRDF.
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