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Chapter 5.3 Molluscicide Field Test 
 
Proposed action:  Determine whether molluscicides might be used safely in a conservation 
setting.  Work with cooperating agencies to get label permissions for use of molluscicides in 
forested areas. 
 
Status: NRS carried out work supporting the development of an ecologically based area-wide 
control program for slugs in forested areas.  Under an Experimental Use Permit (EUP) granted 
February 2007 and valid through February 2008, NRS carried out a field trial testing the safety 
and efficacy of the organic molluscicide, Sluggo® (Neudorff, Germany), in the KMU.  Results 
summarized below were also presented as a poster at the 2007 Hawai‘i Conservation Conference 
(HCC).  In fulfillment of the obligations stipulated in the EUP, NRS is currently preparing a 
document describing project conclusions for the Hawai‘i Department of Agriculture (HDOA) 
and the USFWS.  This research is part of an effort to obtain Special Local Needs Labeling for 
Sluggo in Hawai‘i.  
 
The purpose of the following study was to establish whether application of Sluggo in mixed 
native forest controlled slugs without adverse affects to common, native, non-endangered snails 
(Achatinellidae subfam. Tornatellidinae) hereafter referred to as “Tornatellids.”  
 
Study: Safety and efficacy of Sluggo Deployment in Natural Areas  
 
Methods: A grid of 12 plots, each 225m2 and a minimum of 20m from its closest neighbor, was 
established in a gulch roughly 2ha in size within the KMU on February 2007.  Pre-treatment 
monitoring confirmed both slugs and native Tornatellid snails were present at similar numbers in 
all plots and Achatinella mustelina absent.  Six plots were randomly chosen to receive Sluggo 
treatments, those remaining served as controls.  Sluggo was deployed a total of four times at two 
week intervals.  At one week post-treatment and for two months after the final treatment (on 
April 11, 2007) slugs and Tornatellid snails were counted inside plots using the following 
methods.  
 1. a 20-minute timed search by the same person throughout the trial (McCoy 1999); 
 2. ten, 9 oz. pitfall cups baited with 6 oz. of beer (Cranshaw 1997); 
 3. six 0.5m2, squares of moistened cardboard which serve as daytime refuge (Hawkins et  
                al.1998).  
 
Slug and snail counts from all three methods were summed prior to analysis. For the remainder 
of this document, “slug count” and “snail count” is used to refer to the sum of animals recorded 
using these three methods in combination. 
 
Slug counts continued for an additional four months until June 12, 2007, when it became evident 
Sluggo was suppressing numbers in the treatment plots. 
 
Analysis: Differences in slug response due to treatment over four months, and for snail response 
over two months, was undertaken using a general linear model (GLM). 
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Results and conclusions: Relative slug abundance over time in treated and untreated plots is 
shown in Figure 5.3a.  Sluggo application significantly reduced slug numbers in treatment plots 
(P=0.007).  GLM results show slug numbers were also significantly affected by time (P=0.001) 
and that there was no interaction between time and treatment (P=0.299).  In other words, after 
the first Sluggo treatment, repeated applications did not appreciably improve suppression.  Slug 
numbers remained significantly lower in treated plots two months after the final application on 
April 17.  The failure of slugs to recover during this time was perhaps due to repeated 
applications. 

 
Figure 5.3.1 Mean number of slugs per 225m2 plot over time in treated (red bars) vs. 
control (white bars) plots (N=6).  Slug count refers to the sum of slugs counted using all 
three survey methods. Treatment significantly (P<0.05) reduced slug numbers.  Bars are ± 
one SEM. 
 
In contrast, snail numbers were not significantly affected by treatment (P=0.616) (Fig. 5.3.2) nor 
were they affected by any interaction between time and treatment (P=0.458).  Though three 
methods were employed to asses Tornatellid abundance, snails were found during timed 
searches, presumably because they are arboreal.  Thus, estimates of snail abundance are likely 
less accurate than those for slugs. 
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Figure 5.3.2 Mean number of native Tornatellid snails per 225m2 plot over time in treated 
(red bars) vs. control (white bars) plots (N=6).  Treatment did not significantly (P>0.05) 
affect snail numbers.  Bars are ± one SEM. 
 
As with the slugs, snail numbers were significantly influenced by time (P= 0.033) generally 
showing an upward trend between March and April.  The significant effect of season on slug and 
snail numbers is unsurprising given that mollusks respond to changes in temperature and 
moisture (Nystrand and Granström 1997). 
 
Though complete eradication of slugs was not achieved, Sluggo was responsible for, on average, 
a four-fold decrease in slug numbers in treatment plots.  Slug numbers declined through two 
Sluggo applications but reached a plateau by the third and forth treatments.  This suggests that 
repeated applications may be effective in preventing recovery over time, but do not play a role in 
the initial knockdown.  Future tests will determine whether one or two treatments may be 
adequate in achieving the same reduction in slug numbers over time. 
 
Future research:  Of particular interest to NRS is whether Sluggo application can enhance 
seedling germination.  This hypothesis will be tested in a six week trial beginning in December 
2007 and ending before February 2008.  Seeds from five species: Cyanea superba, Cyrtandra 
dentata, Deiissea subcordata, Schiedea kaalae and Schiedea obovata will be sown into a subplot 
4m2 located at the center of 12, 15 x 15 m plots. Germination and survival of seedlings will be 
recorded on a weekly basis with the expectation that a greater number will germinate and survive 
in those plots receiving treatment with Sluggo. 




