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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:

Objective 1b: Pathogenicity of Bacillus thuringiensis subsp. tenebrionis (Btt) against Diaprepes
abbreviatus

Field experiments evaluating factorial combinations of Bacillus thuringiensis subsp. tenebrionis (Btt) and
Steinernema riobrave (Sr)

We tested whether combining a soil bacterium (Bacillus thuringiensis or Bt) with beneficial nematodes
(Steinernema riobrave) could improve control of Diaprepes root weevil larvae. These weevils are serious citrus
pests because their larvae feed on roots and weaken trees.

In our field trials, both Bt and the nematodes killed weevil larvae, and dead larvae were later collected and
examined to see which types of nematodes were present. Some of the cadavers contained the nematodes
we applied, while others contained naturally occurring nematodes from the soil. We grew these nematodes
in the lab and identified them using DNA tests.

Two types of nematodes were found:

. SK_FL_1 - This behaved in some ways like a beneficial nematode (causing larval death and
turning cadavers reddish, as with Heterorhabditis species), but later acted more like a scavenger,
consuming the entire cadaver. It may represent either a mixed infection (a beneficial plus a scavenger
species together) or possibly a new, undescribed type of nematode. More testing is needed.

. SK_FL_2 - This was identified as a free-living soil nematode (Acrobeloides), which does not attack
insects but thrives on bacteria in cadavers. Its presence is likely due to microbial growth in insect
cadavers after Bt treatment.

What This Means for Growers

. Nematodes alone were already highly effective in the field, providing nearly 100% control of
Diaprepes larvae at the rates used. This made it difficult to detect any added benefit of Bt in this
particular trial.

)

. However, Bt treatments may encourage native beneficial nematodes to move into treated
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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
 
 Objective 1b: Pathogenicity of Bacillus thuringiensis subsp. tenebrionis (Btt) against Diaprepes abbreviatus 
Field experiments evaluating factorial combinations of Bacillus thuringiensis subsp. tenebrionis (Btt) and Steinernema riobrave (Sr) 
We tested whether combining a soil bacterium (Bacillus thuringiensis or Bt) with beneficial nematodes (Steinernema riobrave) could improve control of Diaprepes root weevil larvae. These weevils are serious citrus pests because their larvae feed on roots and weaken trees.
In our field trials, both Bt and the nematodes killed weevil larvae, and dead larvae were later collected and examined to see which types of nematodes were present. Some of the cadavers contained the nematodes we applied, while others contained naturally occurring nematodes from the soil. We grew these nematodes in the lab and identified them using DNA tests.
Two types of nematodes were found:
·         SK_FL_1  - This behaved in some ways like a beneficial nematode (causing larval death and turning cadavers reddish, as with Heterorhabditis species), but later acted more like a scavenger, consuming the entire cadaver. It may represent either a mixed infection (a beneficial plus a scavenger species together) or possibly a new, undescribed type of nematode. More testing is needed.
·         SK_FL_2  - This was identified as a free-living soil nematode (Acrobeloides), which does not attack insects but thrives on bacteria in cadavers. Its presence is likely due to microbial growth in insect cadavers after Bt treatment.
What This Means for Growers
·         Nematodes alone were already highly effective in the field, providing nearly 100% control of Diaprepes larvae at the rates used. This made it difficult to detect any added benefit of Bt in this particular trial.
·         However, Bt treatments may encourage native beneficial nematodes to move into treated plots, potentially adding longer-term or broader pest control benefits.
·         The combination of Bt and beneficial nematodes may still hold value, particularly if native nematodes are recruited to help suppress pest populations.
Take-Home Message
Beneficial nematodes remain one of the most effective biological tools available for Diaprepes management. While this study did not show a clear “boost” when combining nematodes with Bt, there are hints that Bt might help recruit additional native nematodes, which could strengthen long-term control. More testing is needed, but applying nematodes --on their own or possibly in combination with Bt --continues to look promising for managing Diaprepes in Florida citrus groves.
Objective 2: Determine the source of DRW infestation and how their dispersal affects management decisions.
Harmonic radar tracking of Diaprepes adults has continued as described in our previous report. While the majority of DRW remain within 6 feet of their release point, we have documented movement distances of 68 feet on occasion. Tracking in September occurred during a period of strong flush, and the furthest any DRW moved from its release point was 13 feet. We will be repeating this in the spring concurrent with flush and non-flushing periods as flush looks to have a role in dictating migration distance from the release point. 
On a practical level, these data suggest that most DRW remain near to their release, and likely emergence, points. While a few do fly off to the woods, managing the majority within groves is our best practice. Even better would be to be able to manage hot spots, particularly if there is a history of heavier infestation in specific locations within a grove.
 
2. Please state what work is anticipated for next quarter:
We are continuing to monitor emergence and intercept traps at our grower collaborators' locations to collect as much data as possible on seasonal emergence/activity. 
Further testing of nematodes collected in objective 1b is planned for the next quarter.
Additionally, we will be running detection distance testing with harmonic radar diodes in groves with varying canopy densities so that can be considered when working with the field data both from this fall and spring of 2026.
 
3. Please state budget status (underspend or overspend, and why):
 
 We are currently on track with our spending
 
 
 4. Please show all potential commercialization products resulting from this research, and the status of each:
 na
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