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Trapping of Drosophila suzukii
F. Cahenzli' and C. Daniel’

Abstract

The spotted wing drosophila (Drosophila suzukii) is a newly introduced pest of soft fruits,
stone fruits and grapes in Europe. Various trap types are used for monitoring and mass
trapping of this pest. In Switzerland, “Gasser-Becherfalle” with a white lid and a liquid
wine-vinegar based attractant is the most widely used trap type for both purposes. In order
to improve efficiency of monitoring and mass trapping, two different commercially available
trap models (red and white lid), as well as a standard bait supplemented with different
acetone concentrations were compared in laboratory and field experiments. In addition, D.
suzukii populations were monitored in different habitats in order to understand annual
migration patterns and assess optimal trapping sites. The results indicate that the two trap
types were equivalent. Bait attractiveness can be increased by the addition of acetone, but
is highly dosage dependent. Monitoring of D. suzukii in different habitats showed that host
plants are preferred habitats during summer. In November, a shift of populations towards
non-host plants takes place: foliated, evergreen plants are preferred as winter habitats.
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Introduction

The spotted wing drosophila Drosophila suzukii Matsumura (Diptera: Drosophilidae), a
devastating pest of soft-skinned fruit crops (such as cherries, grapes and various berries),
is originally native to Southeast Asia (Kanzawa, 1939), but has been introduced into
Europe (Cini et al., 2012) and America (Walsh et al., 2011; Beers et al., 2011). Female D.
suzukii possess a serrated ovipositor to cut through the epicarp of their hosts and thus can
feed and oviposit on ripening fruit, unlike other Drosophilid flies (Kaneshiro, 1983). Soft-
skinned fruits of various non-crop plants serve as alternative hosts, particularly when crop
hosts are not available, but also provide source populations and potentially increase pest
pressure during crop growing season (Lee et al., 2015). Combined with rapidly increasing
populations due to short reproduction cycles of only about 10 days, D. suzukii monitoring
and management strategies are challenging (Harris et al., 2014). Early detection of D.
suzukii, mainly by indirect methods such as trapping, are therefore crucial for farmers to
prepare and initiate accurate management programs (Beers et al., 2011).

Drosophilid flies use colors (Menne & Spatz, 1977) and fruit volatiles to find their hosts
(Lebreton et al., 2012; Faucher et al., 2013). Drosophila suzukii trap baits are usually
based on fermentation products such as apple cider vinegar, wine, or yeast, since these
ingredients are long-lasting and low-priced (Beers et al., 2011; Lee et al., 2011). The flies
are attracted by the acetic acid and ethanol, but including further volatile ingredients in
baits such as acetoin, ethyl lactate and methionol increase D. suzukii captures in traps
(Cha et al., 2014). Ketones, such as acetone (2-propanone), have a discrete role in the
aroma of some of the most relevant cultivars of sweet cherries for example (Girard &
Kopp, 1998), and acetone is formed abundantly during apple ripening (Belitz et al., 2014).

However, previous studies testing for suitable supplements to increase attractiveness of D.
suzukii baits did not include the cheap compound acetone.
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Since high trap efficiency is crucial for a reliable management program preparation and
efficient mass trapping to protect crop plants, we tested two different commercially
available trap types, acetone as a supplement to increase attractiveness of a standard bait
and monitored various trap sites to improve season-dependent trap placement.

Material and Methods

The effect of different trap types was assessed by comparing non-refillable Gasser-
Becherfalle (Biologische Essigfliegenfalle, Riga AG, Switzerland) with white lids to
refillable Profatec traps (Profatec AG, Switzerland) with red lids. Both traps were filled with
85 ml of standard liquid wine-vinegar based attractant (Riga AG) installed with 1 m
distance to each other in a wild berry hedge for two weeks (5 replicates). The number of
captured flies per trap was analysed with a generalized linear model with negative
binomial errors, with the fixed factor trap type and the random factor replicate.

The effect of acetone addition to the standard bait was assessed by placing approximately
60 flies for 24 h in nylon mesh cages (45 x 90 x 45 cm), each cage containing a control
trap filled with 20 ml standard bait (Riga AG) and an acetone-supplemented trap (20 ml
standard bait + acetone 0.0005 %, 0.005 %, 0.05 %, 0.5 % or 5 % v/v; 12 replicates). The
number of flies per sex and trap was analysed with a generalized linear model with
binomial errors corrected for overdispersion, with the fixed factors sex and trap (acetone,
control, non-captured flies) and the random factor cage.

To assess population dynamics of the D. suzukii in the field, Gasser-Becherfalle traps
were placed in different potential host plants within 150 m in Frick (64°39' N, 26°19' E).
Traps were replaced every 7, respectively 14 days. During summer 2014, only males were
assessed, from December 2014 onwards also females.

Results

Trap type (z = 1.00, P = 0.32) had no significant effect on the number of captured flies,
whereas there was a marginal effect of sex (z = 1.76, P = 0.08): the trap with the red lid
tended to capture more males than the trap with the white lid.

Bait type (z = 3.73, P = 0.001) and the acetone concentration (z = 4.50, P < 0.001) had a
significant effect on the number of captured flies (z = 3.73, P = 0.001), whereas sex (z =
0.55, P = 0.58) had no significant effect. There was a significant interaction between the
concentration and bait type (z = 7.94, P < 0.001).

There were no flies captured from 16™ January to 24™ April 2015 (figure 1). The number of
captured D. suzukii varied over the year and differed between summer 2014 and 2015.

Discussion

The two commercially available trap models were equivalent in catching D. suzukii, despite
the different lid color. In other studies, red traps were superior to traps with bright colors
(Basoalto et al., 2013). However, since the Profatec model is refillable, it might be
favorable for economic and ecological reasons.

The addition of acetone to the standard wine-vinegar based attractants clearly increased
attractiveness. There is an optimal range of acetone concentration in the standard bait
between 0.005 % and 0.05 % (figure 2). At higher concentrations (5 %) acetone was
repellent for the flies. However, accurate acetone concentration in the field and over time
needs to be determined.
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During the hot and dry summer 2015, less D. suzukii were captured compared to the mild
and wet summer 2014 (figure 1). However, after the hot summer, the D. suzukii population
recovered quickly and increased again in fall 2015. This is in accordance to the results of
Harris et al. (2014), who also recorded less D. suzukii in traps during hot summer months.
At 31 °C for 4 days, mated D. suzukii females produce infertile eggs (Kinjo et al., 2014).
During the summer, host plants such as Sambucus nigra L., Prunus avium L. and Rubus
Sectio Rubus are favoured. During the leaf fall, number of captured D. suzukii decline and
only remain constant in foliated plants such as Rubus, Hedera helix L. and Fagus sylvatica
L. Foliated plants may provide better microclimate and shelter for overwintering than non-
foliated plants (Harris et al., 2014).
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Figure 1: Number of captured male (top) and female (bottom) D. suzukii on different trapping sites.
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Figure 2: Proportion of D. suzukii captured in control traps filled with a standard bait (Riga) versus
traps with standard bait supplemented with different acetone concentrations.
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