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ABSTRACT
The use of toxic sugar baits is a new paradigm in mosquito control. A commercial product of attractive toxic sugar
bait station (Spartan Mosquito Eradicator) contains a toxic sugar bait with sodium chloride as the active ingredient and
yeast as an attractant. We studied the efficacy of the device against adult Aedes albopictus Skuse. The study composed of
a laboratory and a field component with treatment and control cohorts. The treatment in the laboratory experiment
resulted in nonsignificant mortality of adult mosquitoes compared with untreated mosquitoes. Neither laboratory nor
field components of the study showed significant evidence that the commercial product could reduce the abundance
of Ae. albopictus in the natural environment. The device may need to be improved and further evaluation conducted.
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The use of toxic sugar baits (TSB)
targeting sugar feeding behavior of the
mosquito is an expanding technology in
the field of mosquito control (Fiorenzano
et al. 2017). Lea, in 1965 pioneered the
method with malathion in a sucrose solution formulating the first mosquito toxic
sugar bait (TSB) which was fed to Aedes
aegypti (Lea 1965). Since then, different toxic substances including boric acid
(Blore et al 2018, Qualls et al. 2015, Xue
et al. 2006, Xue & Barnard 2003), eugenol (Qualls et al 2014), chlorfenapyr and
tolfenpyrad (Stewart et al. 2013) and ivermectin (Maia et al. 2018) have been evaluated against a number of adult mosquito
vectors. Adult mosquitoes have easy access
to sugar sources, like floral and extra floral nectaries, rotted fruits and damaged
fruits in the environment (Bidlingmayer
1973, Foster 1995). Toxic sugar baits have
thus been supplemented with suitable attractants that attract adult mosquitoes
for the bait in spite of the availability of
natural sugars (Qualls et al. 2014). Since
the control of mosquito populations with
traditional insecticides are becoming less
effective due to the development of resistance (Deming et al. 2016), the ATSBs may

be an important alternative option. New
ATSB products are therefore, considered
to be introduced to the market.
Spartan Mosquito Eradicator is a device
with an ATSB released to the market targeting control of adult mosquito populations.
The commercial device is a plastic tube
(5 cm D x 27 cm H) containing a product of
11.48% sodium chloride (active ingredientthe toxic substance), 0.18% yeast (the attractant) and 88.34% sucrose as a dry powder indicated on the label. The tube lid has
6 small holes of ~3 mm diameter through
which the mosquitoes are supposed to go in
and feed on the dissolved product. It is designed to hang on trees or structures in the
environment. The purpose of this study was
to evaluate the effectiveness of the commercial product in reducing population densities of Aedes albopictus (Skuse,1894), an important vector of arboviral diseases, such as
dengue, zika and chikungunya (Kumari et
al. 2011, McKenzie et al. 2019, Monteiro et
al. 2019, Paupy et al. 2012, Sivan et al. 2016)
that is geographically well distributed over
the globe (Kraemer et al. 2015, Paupy et al.
2009).
The study was carried out from October to December 2019 in the laboratory and
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field. The commercial products were purchased from online and shipped to AMCD
by BioOpus LLC for evaluation. The laboratory study was carried out in three mosquito
bug-dorms (BugDorm-2120 insect rearing
tent, MegaView Science Co., Ltd. Taiwan)
each containing 5-7 day old, 100 female and
100 male Ae. albopictus obtained from the
insectary of the Anastasia Mosquito Control
District (AMCD). One bug-dorm was provided with a Spartan Mosquito Eradicator
tube with the original product dissolved in
water (treatment bug-dorm) as per the manufacturer’s guidelines to make a solution of
450 ml. Once dissolved the actual proportion of active ingredient in the solution was
1% and the proportion of sucrose was 8%.
The control bug-dorm was thus provided
with a Spartan Mosquito Eradicator tube
containing only 8% sucrose solution and
the other bug-dorm was provided with two
Spartan Mosquito Eradicator tubes, one with
the dissolved product and the other with 8%
sucrose solution to give the mosquitoes a
choice (choice bug-dorm). Number of dead
mosquitos in each bug-dorm (in both the
tube and the dorm) was counted at 24h intervals for 72 hours. Temperature and relative humidity (RH) of the three laboratory
replicates ranged from 18.2 °C -24.6 °C and
RH: 56.1%–63.9% respectively.
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The field study was carried out at two locations with large tire piles which are known
to have high abundance of Ae. albopictus. One
location was used as the control site and the
other as the treatment site rotating bi-weekly
to minimize any bias characterized to the location. Five tubes were placed at each site, the
distance between each tube was 4 meters; the
tubes at the control site had the 8% sucrose
solution only and the tubes at the treatment
site had the dissolved Spartan product. Weekly
mortality counts in each tube were recorded.
One BG Sentinel trap (without CO2) was set
out weekly at each site for 24 hours and collected mosquitoes were identified and counted. The study was carried out for 8 weeks.
Notable control mortalities, mainly in
males, were observed for all laboratory replicates in spite of all possible remedial measures
(Figure 1). Most of the dead mosquitoes were
found in the bug-dorm and comparatively
very few inside the tubes. It indicates that the
mosquitoes were dying due to deprivation of
water/sugar (desiccating) as they were not
able to enter the devices through the very
small holes. Comparatively low female mortality (Figure 1) was likely due to the generally
higher survival fitness of females. Mortalities in
both males and females were lower in choice
bug-dorms than in control bug-dorms (Figure
1). Each preferential bug-dorm having two

Figure 1. Cumulative mortality of Aedes albopictus exposed to Spartan Mosquito Eradicator in comparison to
control mortality at different time periods under laboratory conditions
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hydrated Spartan Mosquito Eradicators likely
have been more saturated with water vapor
than control bug-dorms, thus allowing better
survival of mosquitoes.
In the field study, dead mosquitoes were
found only once in one treatment tube (2 Ae.
albopictus and 1 Anopheles quadrimaculatus). Ae.

albopictus collected in BG traps did not show
any evidence of reduction in abundance in
both males and females (Figure 2). Reductions
in the numbers collected in the last two replicates were found in both control and treated
sites and could be attributed to environmental conditions. Furthermore, very high abun-

Figure 2. Pre-treatment and post-treatment BioGent Sentinel trap collections of Aedes albopictus males and females during the field study
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dance of Ae. albopictus were casually observed
at both sites during each replicate except the
last one. Numbers of Ae. albopictus males and
females collected by BG traps did not show
any significant difference between control and
treatment sites (Mann-Whitney U=27, p=0.573
and U=28.5 and p= 0.709, respectively).
Both laboratory and field components
of our study show that the Spartan Mosquito Eradicator is not effective in reducing abundance of Ae. albopictus. To compete
with many alternative sugar sources in the
natural environment the product should
be more attractive and the device should be
modified so that the mosquitoes can reach
the product easily and feed on it. A separate
study should be carried out to evaluate the
effectiveness of the active ingredient at the
concentration (1% sodium chloride) used
in the dissolved product.
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