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CHAPTER 7:  RESEARCH PROGRAM         
 
This chapter describes the status and outcome of actions carried out under the direction of the program’s 
Research Specialist (RS) and Small Vertebrate Pest Program Manager.  This section does not include all 
research projects supported by the program.  Please refer to the appendices of this document to view 
additional research publications.   
 
Pest species listed in Chapter 6 of the Status Reports for the Makua Implementation Plan and the Draft 
Oahu Implementation Plan 200612 included slugs (Mollusca: Gastropoda), the black twig borer 
(Xylosandrus compactus) and invasive ants.  In the most recent year end report (200913), we added 
Sphagnum palustre (an introduced bog moss) to our list of research subjects and described the installation 
of a large scale trapping grid for rats and mice.  In conjunction with the trapping grid we are monitoring 
changes in native and alien vegetation, arthropods and mollusks, all of which are part of the diet of rats 
and may be affected by rat removal.  Research findings are organized by pest species. 
 
Statistical analyses in this section were performed with Minitab Release 14 software of Minitab Inc. 
(Ryan et al. 2005)14.  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.   

7.1 BLACK TWIG BORER (BTB) TRAP DEPLOYMENT 

7.1.1 Introduction 

Xylosandrus compactus (black twig borer or BTB) is a major threat to a number of rare and endangered 
plants, notably Flueggea neowawraea (Euphorbiaceae).  Published documentation is lacking, however 
OANRP and the DLNR have observed these species to suffer under BTB attack.  Sequestered within the 
plant pith, BTB cannot be removed manually or with pesticides applied on the plant surface.  Greenhouse 
collections of F. neowawraea are treated with the systemic insecticides Merit (Bayer Crop Research, 
Triangle Park, NC) applied as a root drench and Marathon (Olympic Horticultural Products, Mainland, 
PA) applied to the base of the plant in granular form.  Neither is legal to use in a natural setting, but a 
Special Local Needs (SLN) Label (Nagamine and Kobashigawa 2003)15 could be pursued with 
permission from the manufacturer, HDOA and USFWS.  OANRP is currently engaged in the process of 
SLN approval for a molluscicide, Sluggo and have found the process to be lengthy.   Rather than embark 
on this long process for BTB management, OANRP looked for solutions which could be put into use 
immediately if found to be effective.   
 
In 2007 OANRP tested the efficacy of modified Japanese Beetle Traps equipped with high-release 
ethanol bait (AlphaScents, NJ) and insecticidal strips (Vaportape II™, Hercon® Environmental, 
Emigsville, PA) to reduce BTB gallery formation in a target tree species (F. neowawraea).  Earlier tests 

                                                      
12 OANRP 2005-2006 Status Reports for the Mākua Implementation Plan and the Draft O‘ahu Implementation Plan 
Chapter 6.1-6.13 http://manoa.hawaii.edu/hpicesu/DPW/2006_MIP/06.pdf.  Accessed October 13, 2010. 
13 OANRP 2008-2009 Year End Report Chapter 6.1-6.6  http://manoa.hawaii.edu/hpicesu/DPW/2009_OIP/007.pdf.  
Accessed October 13, 2010. 
14 Ryan, B., B. Joiner and J. Cryer (2005) Minitab Handbook, Fifth Edition.  Thomson Brooks/Cole, Belmont, CA, 
505 pp. 
15 Nagamine, C. and L. Kobashigawa (2003) Special Local Need Labeling for Pesticides in Hawaii.  Pesticide Risk 
Reduction Education 4: 1-4. 
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demonstrated this lure to effectively capture BTB (OANRP 2007)16 but, prior to our experiment, it was 
unknown whether traps could be used to control BTB populations locally.  We conducted a field 
experiment to determine whether a ring of traps placed around F. neowawraea could reduce attack rates 
relative to a control group. 
 
Post-treatment results were mixed.  While those trees receiving traps had a consistently lower rate of 
attack compared to the controls, these differences were not significant when adjusted for pre-existing 
differences between the two groups. 
 
Despite the failure of trapping to appreciably reduce damage to F.  neowawraea, the following 
conclusions may be made.  First, it was discovered that baseline levels of attack were extremely high.  At 
the peak of twig-borer season trees in the control group accumulated three new entry holes per 1 meter of 
bole length every two days.  Second, the traps consistently yielded a steady number of beetles, at times as 
high as 100 or more.  Each insect trapped was a gravid female due to the insects’ somewhat unique 
reproductive behavior (Hara and Beardsley 197917).  Third, the traps did not exhibit a hypothesized 
potential counter-productive effect of increasing attack.  Those trees that received traps had, on average, 
lower rates of attack than those trees without. 
 
BTB research is now focused on the development of semiochemicals to reduce attack (Elsie Burbano, 
University of Hawaii Plant Environmental Protection Program  pers. comm.) as well as the registration of 
the systemic insecticide Admire Pro® (Bayer Crop Sciences) for use in Koa tree plantations.  This 
product is applied as a soil drench.  Other possible avenues of BTB include the use of repellents.  Also 
possible is the use of injection systems to more safely deliver systemic insecticides to the plant.  OANRP 
will pursue work with outside researchers to test these products.  Safe, legal deployment of any 
insecticide requires a change in its label.  These changes are a minimum of three years away. 
 

7.1.2 2009-2010 BTB Activities 

No new BTB research was conducted this year.  As the only available means of controlling BTB, traps 
were deployed in March 2009 in conjunction with F. neowawraea outplantings. 

7.1.3 Methods 

We deployed 30 modified Japanese Beetle Traps equipped with a high-release ethanol bait (AlphaScents, 
NJ) to serve as a sink for BTB at three F. neowawraea planting sites in Makaha MU (Population 
Reference Codes MAK-G, MAK-H, MAK-I).  There are 10 traps at each site.  Traps were placed at 5 m 
intervals throughout the outplanting area.   
 
 
 
 
 
 
 
 

                                                      
16 OANRP 2007 Status Reports for the Mākua Implementation Plan and the Draft O‘ahu Implementation Plan 
Chapter 5.1-5.2 http://manoa.hawaii.edu/hpicesu/DPW/2007_YER/005.pdf. Accessed October 13, 2010. 
17 Hara, A. H. and J. W. Beardsley, Jr. (1979) The biology of the black twig borer,  Xylosandrus compactus 
(Eichhoff), in Hawaii. Pro. Hawaiian Entomol Soc. 18 (1): 55-70 
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Three F. neowawraea outplanting sites where BTB traps were deployed. 
 
 
 
 
 
 
 
 
 

Traps were deployed in March 2009 and visited approximately every two months through March 2010.  It 
should be noted that the insecticidal strips need replacement every three weeks, therefore, it is likely that 
at least 50% of the time traps were inactive.  Traps were discontinued in March 2010 following feedback 
that there was insufficient evidence to prove they reduce new BTB gallery formation in F. neowawraea.  
Please refer to 6.1.1 – 6.1.3 of the 2009 year end report 
(http://manoa.hawaii.edu/hpicesu/DPW/2009_OIP/007.pdf) for a full description of the BTB trap-
out study which was used to inform our decision to discontinue traps. 

7.1.4 Results 

 
Average number of BTB per trap 2009-2010 
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Baits and insecticidal strips were replaced opportunistically through March 2010.  Interpretation of the 
results, therefore, is limited to average number of BTB caught per trap on each of the dates shown in the 
figure above. Seasonal fluctuation of BTB at this site is difficult to determine given the irregular 
collection intervals.  

7.2 SEEDLING RESPONSE TO LABEL AND LOW DOSE APPLICATION OF IRON 

PHOSPHATE (SLUGGO®) IN A FORESTED AREA 

7.2.1 Introduction 

The purpose of this on-going experiment is to determine whether Sluggo® applied at a rate of 0.01lbs.  
a.i./93m2 once a month is equal to application bi‐monthly as indicated by the survival of naturally 
occurring Cyanea superba subsp. superba (hereafter referred to as C. superba) seedlings over 1 year.  
This experiment directly relates to how Sluggo would be applied to maximize native plant recruitment in 
a forest setting should a Special Local Needs (24c) label be granted for this product within the State of 
Hawaii.  

7.2.2 Methods 

Thirty six C. superba in the Kahanahaiki Management Unit (KMU) produced fruit in the 2009‐2010 
season.  This unprecedented fruiting event allowed us to compare, for the first time, the efficacy of 
Sluggo at intervals less frequent than two weeks while controlling for other factors likely to affect 
seedling recruitment (fruit production per plant and rat predation of fruit).  Following a successful petition 
to the HDOA to allow for this experiment, we randomly divided these plants into two groups, one of 
which received Sluggo every two weeks to a distance of two m from the base of the plant (area per plant 
= 12.5 m2), the other which received Sluggo once month.  Any differences found between the two groups 
after one year (March 2010-March 2011) would be used to guide OANRP in long‐term management of C. 
superba should additional SLN labeling be approved for Sluggo. 

7.2.3 Results 

Naturally occurring seedlings were observed at 18 of the 36 (50%) of fruiting plants.  Four of these plants 
fruited in the 2008-2009 season and produced seedlings which are still extant (86 seedlings).  Combined 
with the new seedlings from the last season, there were 163 immature plants remaining in July 2010.  No 
difference in germination between the high and low dose groups are evident at this time, however, six 
additional months of data collection remain. 

7.3 MOLLUSCICIDE SPECIAL LOCAL NEEDS LABELING (SLN) STATUS 

7.3.1 Introduction 

Since 2007 OANRP has been working with the manufacturer of Sluggo (Neudorff Co., Fresno, CA), to 
complete research in support of a label expansion which would allow it to be used for the protection of 
native plants.  Under an Experimental Use Permit (EUP) granted by the Hawaii Department of 
Agriculture in 2007‐2008, OANRP demonstrated that forest application successfully controls the target 
pest for up to two months after application with no detectable impacts to native snails.  An EUP extension 
through the following year allowed OANRP to investigate Sluggo application on seedling emergence.  
Results from this study were presented in a summary of OANRP projects at the Center for Plant 
Conservation Symposium (St Louis, MO October 2009) and are included in proceedings planned for 
publication later in 2010.




