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Chapter 5: Research Activities 
 
With the exception of section 5.4 (Drosophila surveys), this chapter describes the status and 
outcome of actions proposed in the OANRP 2005-2006 (6.1-6.13) and carried out under the 
direction of the program’s Research Specialist (RS).  The OANRP 2005-2006 included many 
planned projects initiated by the RS.  Its purpose was to introduce the research program, then in 
its first year.  This chapter, by contrast, includes only brief descriptions of future work in order to 
focus on completed and on-going work.  Of necessity, some information, from the OANRP 
2005-2006 is restated here in order to better understand results.  Otherwise, justification, 
background and basic information on research projects can be found in the OANRP 2005-2006 
(6.1-6.13). 
 
Program objectives outlined in 2005-2006 centered on improving control methods for slugs 
(Mollusca: Gastropoda) and the black twig borer (Xylosandrus compactus).  Work summaries 
are organized by actions proposed in 2005-2006 and executed in 2007.  Findings from completed 
research projects, when available, are provided separately following the general summary.  
Future work appears at the end of each section.  All statistical analyses were performed with 
Minitab® Release 14 software of Minitab Inc. (Ryan et al. 2005).  Significance during hypothesis 
testing was characterized by p-values less than 0.05.  Nonparametric statistical methods were 
used to analyze datasets with non-normally distributed residuals and dissimilar variation between 
groups, otherwise parametric methods were used. 
 
Chapter 5.1 Black Twig Borer Repellent Study 
 
Proposed action:  The anti-aggregation pheromone Verbenone® (Phero Tech Inc., Point 
Roberts, WA) successfully deters X. compactus, from entering traps baited with an ethanol lure 
(Dudley et al. 2006).  Whether it similarly repels X. compactus from damaging target tree species 
is unknown.  With cooperators Nick Dudley (Forester, Hawai‘i Agriculture Research Center 
Forester) and Nancy Gillette, (Entomologist, U.S. Forest Service) test Verbenone’s ability to 
reduce damage caused by X. compactus on outplanted Flueggea neowawraea in Kahanhāiki 
Management Unit (KMU).  
 
Status:  This project is currently delayed.  It was postponed after National Tropical Botanical 
(NTBG) Staff observed a slight increase in X. compactus activity around, and damage to, F. 
neowawraea trees following Verbenone deployment (William Hunt, pers. comm.).  Regrettably, 
few to no X. compactus were recorded in passive, unbaited, traps deployed throughout the study 
area (N. Gillette, pers. comm.).  Because traps were the primary means by which researchers 
hoped to evaluate Verbenone performance, conclusions as to its efficacy as a repellent (or 
attractant) remain speculative.  Nonetheless, this study made clear Verbenone is not likely to be 
the panacea hoped for by resource managers.  In light of this, NRS is looking into alternative 
control strategies which might work in lieu of, or in conjunction with, Verbenone, to protect rare 
plants. 
 
Future research:  The distressing possibility that Verbenone may attract X. compactus has led 
to the postponement of F. neowawraea tests until X. compactus behavior is better understood.  
Xylosandrus compactus response to Verbenone might be more safely tested in a less vulnerable 
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plant population, such as coffee.  If such a trial takes place and results show no risk of increased 
plant damage, NRS plans to resume testing on F. neowawraea.  In the meantime, one strategy 
currently under investigation by NRS is whether saturation of an area with baited traps can 
reduce damage to F. neowawraea by acting as a sink for X. compactus.  A field trial testing the 
efficacy of this method is currently underway.  Rings of traps have been placed around randomly 
selected F. neowawraea (Fig. 5.1.1) and damage to these trees compared against trees without 
traps.  High release ethanol baits (Aptiv Inc. Marylhurst, OR) are being used as lures in this 
study. They are effective for 45 days. 

 
Figure 5.1.1 Ring of traps placed around a Flueggea neowawraea in an effort to capture 
Xylosandrus compactus prior to gallery construction. 
 
Chapter 5.2 Black Twig Borer Population Monitoring 
 
Proposed action:  Effective control is hampered by a lack of basic methodology needed to 
evaluate the efficacy of potential treatments.  This lack was made clear in the difficulties 




