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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: In lab testing, we have developed an optimal method for egg laying and to date 100% of the eggs have
hatched, we are now working on optimal diet for juvenile development. With this development, we have
plans in place to determine mortality with exposure to an array of pesticides and even essential oils, which
have documented toxicity to the eggs of other snail species. Additionally, we can determine development
rates under Florida field conditions in our incubators, this knowledge can be used in planning deployment of
management activities.

Field: To date, we have collected 2 years of sampling in commercial groves. These data provide a measure of
seasonal activity patterns of adults. Adult trap capture is highest in dry periods, which is consistent with
periods in which snails become more problematic on microjets. We have also completed 24 hour
observational assays in which we only saw adult activity in periods with greater than 90% naturally-occurring
humidity. With that and lab testing looking into soil moisture, we can confidently state that moisture is
critical to inducing activity, therefore management actions timed in accordance with irrigation, while the
ground is still wet, are likely to have a greater impact on snails than anything applied in dry periods. We are
following up these observations with laboratory testing.

Determine factors that influence snail movement/dispersal

As noted under objective 1, moisture is probably the most critical element in determining snail activity, and
thus movement/dispersal. We are continuing to use RFID and harmonic radar technologies to document
movement patterns within groves. To date, we have noted greater activity in row middles with vegetation in
early morning compared with in the tree lines, whereas later in the day, the snails are more abundant in the
tree line and on microjets than in row middles.

Field evaluation of baits & other chemical management options

Most of these data have already been presented. Of note, we evaluated varying rates of foliar abamectin and
the entire range of abamectin labelled for use in groves on other target pests shows high efficacy on these
snails. We have begun evaluating commonly used herbicides, with glufosinate showing a high rate of
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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: In lab testing, we have developed an optimal method for egg laying and to date 100% of the eggs have hatched, we are now working on optimal diet for juvenile development. With this development, we have plans in place to determine mortality with exposure to an array of pesticides and even essential oils, which have documented toxicity to the eggs of other snail species. Additionally, we can determine development rates under Florida field conditions in our incubators, this knowledge can be used in planning deployment of management activities.
Field: To date, we have collected 2 years of sampling in commercial groves. These data provide a measure of seasonal activity patterns of adults. Adult trap capture is highest in dry periods, which is consistent with periods in which snails become more problematic on microjets. We have also completed 24 hour observational assays in which we only saw adult activity in periods with greater than 90% naturally-occurring humidity. With that and lab testing looking into soil moisture, we can confidently state that moisture is critical to inducing activity, therefore management actions timed in accordance with irrigation, while the ground is still wet, are likely to have a greater impact on snails than anything applied in dry periods. We are following up these observations with laboratory testing.
Determine factors that influence snail movement/dispersal
As noted under objective 1, moisture is probably the most critical element in determining snail activity, and thus movement/dispersal. We are continuing to use RFID and harmonic radar technologies to document movement patterns within groves. To date, we have noted greater activity in row middles with vegetation in early morning compared with in the tree lines, whereas later in the day, the snails are more abundant in the tree line and on microjets than in row middles.
Field evaluation of baits & other chemical management options
Most of these data have already been presented. Of note, we evaluated varying rates of foliar abamectin and the entire range of abamectin labelled for use in groves on other target pests shows high efficacy on these snails. We have begun evaluating commonly used herbicides, with glufosinate showing a high rate of mortality for snails that are exposed to it.
Chemical deterrents were presented in a previous report.
Determine if arthropod predators exist in groves for Bulimulus bonariensis
Many potential predators were captured on camera traps attacking the snails, but none have been successful to date. The lung-infesting mites that the Quinn lab noted in previous reports remain one of the few arthropods that seem to impact this pest.
Explore nematodes as a management option for Bulimulus bonariensis
Diepenbrock received training from an expert in the UK on isolating native nematodes from slugs, which is how the two products currently used for snail and slug control in Europe were found. Slugs are being actively collected and dissected to determine if any nematodes are present. If found, they will be grown in greater numbers per an existing protocol and tested for their potential against B. bonariensis.
 
2. Please state what work is anticipated for next quarter:
 
Document laboratory and field biology- reproduction, development time, where snails lay eggs, periods of life stage activity
We will be evaluating potential laboratory diets to support juvenile snail survival/development. As this comes together, we anticipate developing testing protocols for soil-applied chemistries. If we are successful, we will be able to develop a timeline of snail development for our local populations. Availability of different life stages also opens up opportunities to see if one life stage is more susceptible to management actions.
Determine factors that influence snail movement/dispersal
We will continue to track snails using the available technologies to determine field use patterns.
Field evaluation of baits & other chemical management options
Based on our observations, we have arranged to set up a study with a grower to understand if broadcasted versus targeted bait application work better to keep snails off of irrigation.
Determine if arthropod predators exist in groves for Bulimulus bonariensis
Gut content of potential predators collected during the camera trapping sessions will be examined to determine if they have B. bonariensis DNA present. While we did not directly observe the snails being fed upon, there were instances of attacks, which suggest that some species may be able to feed on them if they are successful in gaining access to their flesh.
Explore nematodes as a management option for Bulimulus bonariensis
We plan to continue dissecting slugs from across the state to find nematodes. We have a species of interest that we anticipate being found here, but there may be others as well.
 
 
3. Please state budget status (underspend or overspend, and why):
 
 back on track with release of year 3 funds
 
 4. Please show all potential commercialization products resulting from this research, and the status of each:
 This was noted in our last report- the repellents documented from Quinn's lab show potential with the use of a release device, which the Tree Defender team may have already developed. Once the paper is published, I will bring the data over to discuss.
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