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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

The efficacy of 1) an untreated control, 2) B. thuringiensis subsp. tenebrionis (Bacillus), 3) S. riobrave BASF
strain (Nematode), and 4) a combination of Bacillus and nematodes (Bacillus+Nematode) were compared. The
control group mortality rate was lower (P=0.05) (21.874 9.96) than all other treatments. The mortality of larvae
treated with just Bacillus (55.35+8.87) was than less either treatment containing the nematode. Both Nematode
and Bacillus+Nematode treatments produced mortality rates exceeding 85% (97.5£2.5 and 87.5£7.5,
respectively), with no significant difference (P>0.05) between them.

A separate experiment assessed the larval mortality caused by Bacillus treatment compared to the control. The
mortality rate of Bacillus-treated larvae was higher (58.42 + 9.31%) than that of larval controls (24.17 = 8.72%,
P < 0.05). These findings further support the efficacy of B. thuringiensis in increasing larval mortality, albeit at
lower rates than treatments involving nematodes.

Fewer nematodes were recovered from 200 cm3 of soil from untreated control plots (500.25 + 179.44) than from
plots treated with S. riobrave, but not from the Bacillus-only treatment (1088.75 + 273.34). Nematode recovery
was significantly higher in the Bacillus+Nematode treatment (2294.25 + 470.72) than from Bacillus alone, but it
did not significantly differ from the Nematode-only treatment (1792.75 + 389.34). Regarding larval mortality,
both treatments containing S. riobrave were equally effective in attracting additional nematodes to the cadavers.
A separate analysis compared nematode recovery between the untreated control and the Bacil/lus-only treatment.
The Bacillus treatment increased the number of nematodes recovered compared to the control (P < 0.05).
Several outliers in both groups reflect the heterogeneous nematode distribution in soil.

Ten days after the larvae were sampled, the white traps analysis demonstrated that treatments containing
Bacillus significantly increased the attraction of free-living native nematodes. Evaluation of treatment effects on
recovery of commercial and native EPN and free-living nematodes is ongoing.

Objective 2. Determine the source of DRW infestation and how their dispersal affects management
decisions.

Over the past quarter, we have continued our weekly monitoring of emergence and intercept traps for Diaprepes
in sites with known Diaprepes infestations. In late February/early March 2025 we observed an early emergence
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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 
The efficacy of 1) an untreated control, 2) B. thuringiensis subsp. tenebrionis (Bacillus), 3) S. riobrave BASF strain (Nematode), and 4) a combination of Bacillus and nematodes (Bacillus+Nematode) were compared. The control group mortality rate was lower (P=0.05) (21.87± 9.96) than all other treatments. The mortality of larvae treated with just Bacillus (55.35±8.87) was than less either treatment containing the nematode. Both Nematode and Bacillus+Nematode treatments produced mortality rates exceeding 85% (97.5±2.5 and 87.5±7.5, respectively), with no significant difference (P>0.05) between them. 
A separate experiment assessed the larval mortality caused by Bacillus treatment compared to the control. The mortality rate of Bacillus-treated larvae was higher (58.42 ± 9.31%) than that of larval controls (24.17 ± 8.72%, P < 0.05). These findings further support the efficacy of B. thuringiensis in increasing larval mortality, albeit at lower rates than treatments involving nematodes. 
 
Fewer nematodes were recovered from 200 cm3 of soil from untreated control plots (500.25 ± 179.44) than from plots treated with S. riobrave, but not from the Bacillus-only treatment (1088.75 ± 273.34). Nematode recovery was significantly higher in the Bacillus+Nematode treatment (2294.25 ± 470.72) than from Bacillus alone, but it did not significantly differ from the Nematode-only treatment (1792.75 ± 389.34). Regarding larval mortality, both treatments containing S. riobrave were equally effective in attracting additional nematodes to the cadavers.
A separate analysis compared nematode recovery between the untreated control and the Bacillus-only treatment. The Bacillus treatment increased the number of nematodes recovered compared to the control (P ≤ 0.05). Several outliers in both groups reflect the heterogeneous nematode distribution in soil. 
 
Ten days after the larvae were sampled, the white traps analysis demonstrated that treatments containing Bacillus significantly increased the attraction of free-living native nematodes. Evaluation of treatment effects on recovery of commercial and native EPN and free-living nematodes is ongoing. 
 
Objective 2. Determine the source of DRW infestation and how their dispersal affects management decisions.
Over the past quarter, we have continued our weekly monitoring of emergence and intercept traps for Diaprepes in sites with known Diaprepes infestations. In late February/early March 2025 we observed an early emergence of Diaprepes at one site in one week. This did not continue and we are uncertain what environmental cue triggered this occurrence.
 
2. Please state what work is anticipated for next quarter:
Objective 1b: Pathogenicity of Bacillus thuringiensis subsp. tenebrionis (Btt) against Diaprepes abbreviatus 
This trial is ongoing and will continue through the upcoming quarter
 
Objective 2. Determine the source of DRW infestation and how their dispersal affects management decisions.
We will continue with our weekly monitoring of traps at both locations.
 
In the next quarter, we will develop the methods appropriate to use harmonic radar to track Diaprepes movement in the grove. The units will arrive by April 15 at CREC and we can work on methods as soon as Diaprepes become active. This technology is replacing the mark-recapture that we had previously attempted and we anticipate that this tool will allow to document broader habitat use (e.g. grove vs field edges).
 
3. Please state budget status (underspend or overspend, and why):
One PI is currently underspent due to staffing issues. This has been addressed and will be remedied.
 
 4. Please show all potential commercialization products resulting from this research, and the status of each:
Na
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