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yellow, there is a need to evaluate the effectiveness of yel-
low in increasing the attractiveness of wasp traps.

The aim of this study is to evaluate the wasp trapping 
effi ciency of beer traps that either have yellow and green 
marking or only green marking as an additional visual at-
tractant.

MATERIALS AND METHODS
This study was carried out in Kuopio in central Finland 

(WGS84 62°50´N, 27°38´E). Traps were made from 0.5 l trans-
parent plastic beer glasses with a 6 cm wide and 1.5 cm high 
horizontal opening at the top and either two stripes of green or 
one green and one yellow stripe made of PVC electrician’s tape 
(Fig. 1). The bait in the traps was 0.2 l lager beer with brown 
sugar and yeast. (For the recipe, see Sorvari, 2013.) Yellow and 
green stripes were used on half of the traps instead of only yellow, 
since most commercial traps are coloured both yellow and green. 
While not tested, the transparency of traps may increase trapping 
effi ciency, since the entrance is harder to fi nd visually.

Fifteen pairs of green, and yellow and green traps, were set 
along the edges of forest. The pairs of traps were hung on trees at 
a maximum distance of two metres between the green and yellow 
and green traps in each pair. The traps were set at the same height 
and in similarly shaded situations. The height of the traps varied 
between 3 and 5 m. The openings in the traps were set facing the 
most open landscape. The fi fteen pairs of traps were distributed 
along three transects, each with fi ve pairs of traps. The distance 
between pairs of traps along transects was approximately 50 m. 
The midpoints of the transects were 450–850 m apart. The traps 
were set in the fi eld for 21 days (7–28 August 2016) and were 
emptied on 14th, 21st and 28th August (henceforth referred to as 
Week 1, Week 2 and Week 3). The traps were refi lled with fresh 
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Abstract. Social wasps are often considered as nuisance pests in urban environments and are often controlled by using traps. 
The majority of commercially produced traps for catching wasps have yellow as the dominant colour around the trap entrance. 
However, the observations on the function of yellow as an attractant for wasps are controversial. The effi ciency of yellow, com-
pared with green striped (N = 15) and yellow and green striped beer traps (N = 15) was evaluated. According to the results, yellow 
does not have a specifi c role as an attractant for wasps of the genera Vespula Linnaeus and Dolichovespula (Rohwer). For wasps, 
it may be the bait that is the major lure and it might be suffi cient on its own for both control and monitoring purposes.

INTRODUCTION

Social wasps are often nuisance pests in urban environ-
ments and their sting can cause a serious allergic reaction 
(Rust & Su, 2012). Sometimes they disrupt berry and fruit 
production and beekeeping (see Bacandritsos et al., 2006). 
Some species of wasps have been introduced outside their 
normal range and consequently have disturbed both the 
local ecosystem and humans (Beggs et al., 2011). There-
fore, various types of wasp traps have been developed. The 
dominant colour around the entrance or other parts of the 
majority of commercially produced wasp traps is yellow. 
This is also confi rmed by searching the Internet for photo-
graphs using the keywords wasp trap or yellowjacket trap.

Both of these traps have been successfully used for sci-
entifi c monitoring purposes. A wide array of baits, such 
as beer, sugar and fermented fruit (Dvořák & Landolt, 
2006; Dvořák, 2007); protein-based baits (fi sh, mussels, 
meat; Chang, 1988; Bacandritsos et al., 2006; Unelius 
et al., 2014) and chemical attractants (acetic acid, heptyl 
butyrate, isobutanol, 2-methyl-2-propanol; Landolt et al., 
2005, 2007) have been successfully used to trap wasps. 
An old study indicates a preference for yellow (Sharp & 
James, 1979); however, it was based on a low number 
of replicates and lacked statistical rigour. Furthermore, a 
more recent study by Demichelis et al. (2014) did not fi nd 
any signifi cant preference of wasps for yellow traps over 
white traps. Since these results are controversial in terms 
of the effectiveness of the colour yellow in attracting wasps 
and the fact that most commercial wasp traps are coloured 
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(Fabricius) and tree wasp D. sylvestris Scopoli (Table 1). 
By far the most common species was the common wasp, V. 
vulgaris, which made up 91.9% of the catch.

To determine if there is any bias due to the congeneric at-
traction of traps a correlation test of the numbers of wasps 
caught by pairs of traps was carried out. There was a sig-
nifi cant correlation between the number of wasps caught in 
pairs of traps for V. vulgaris, which was the most abundant 
species (N = 45, r = 0.551, P < 0.001; Fig. 2). Generally 
more wasps were caught by green traps, but some of the 
yellow and green traps clearly caught more wasps (Fig. 
2). This may indicate some level of congeneric attraction. 
The total number of wasps (Vespula spp. + Dolichovespula 
spp.) caught by green traps was 1.22 times higher than by 
yellow and green traps. However, the number of wasps did 
not differ statistically (F1, 21.57 = 1.76, P = 0.20) (Fig. 3). 
The number of V. vulgaris and D. media caught did not 
differ signifi cantly between green and yellow and green 
traps (V. vulgaris: F1, 21.88 = 1.02, P = 0.32; D. media: F1, 28 
= 0.04, P = 0.84 (Fig. 3). Interestingly, the number of D. 
saxonica caught per green trap was 4.7 times higher than 
per yellow and green trap (F1, 28 = 5.86, P = 0.022; Fig. 3). 
The number of species caught by green traps was higher 
than by yellow and green traps (estimated marginal means, 
green: 2.67 ± 0.49, yellow-and-green: 1.73 ± 0.44; F1, 26.03 
= 10.76, P = 0.0029). The likely reason for higher species 

bait between weeks 1 and 2 and between weeks 2 and 3, i.e., on 
the 14th and 21st August 2016. The wasps caught were stored in 
70% ethanol and later identifi ed using the keys of Dvořák & Rob-
erts (2006) and Witt (2009).

A Pearson’s correlation test was used to determine the cor-
relation between green and yellow and green traps for each of 
the pairs. The number of wasps and different species of wasps in 
the traps were analysed using a generalized linear mixed model 
with Poisson distribution and a log link function. The trap-pair 
identity was used as a random factor with a  Kenward-Roger 2 
calculation for the correct estimation of the degrees of freedom 
in a model where a random variable is included. The numbers 
of wasps caught by the traps during the three-week periods were 
analysed using a repeated generalized linear mixed model with 
Poisson distribution and a log link function. The trap-pair identity 
was used as a repeat factor with a Kenward-Roger 2 calculation 
for the degrees of freedom. The analyses were carried out using 
the GLIMMIX procedure in SAS 9.4 statistical software. All esti-
mated means are presented with 95% confi dence intervals (EMM 
± 95% CI).

RESULTS

A total of 605 wasps were caught by the traps, which 
belonged to the following six species: the common wasp 
Vespula vulgaris Linnaeus, red wasp V. rufa (Linnaeus), 
median wasp Dolichovespula media (Retzius), Saxon wasp 
D. saxonica (Fabricius), Norwegian wasp D. norwegica 

Fig. 1. Photograph of the green (left), and yellow and green (right) 
striped beer traps.

Table 1. The weekly and total numbers of Vespula and Dolichovespula wasps caught by green and yellow and green banded beer traps 
(N = 15 & 15) from the 7th to the 28th of August, 2016.

Species
Week 1 Week 2 Week 3 Total

green yellow-green green yellow-green green yellow-green green yellow-green
Vespula vulgaris 46 42 115 118 140 95 301 255
Vespula rufa 2 0 2 1 0 1 4 2
Dolichovespula media 1 4 5 3 6 4 12 11
Dolichovespula saxonica 3 0 5 3 6 0 14 3
Dolichovespula norvegica 1 0 0 1 0 0 1 1
Dolichovespula sylvestris 0 0 1 0 0 0 1 0
Total 53 46 128 126 152 100 333 272

Fig. 2. The relationship between the numbers of V. vulgaris wasps 
caught by the green and yellow and green traps in each pair of 
traps. The equation of the linear relationship is y = 2.339 + 0.497x 
(r 2 = 0.30).



242

Sorvari, Eur. J. Entomol. 116: 240–243, 2019 doi: 10.14411/eje.2019.027

richness in green traps is the green trap biased occurrence 
of D. saxonica.

The number of wasps varied similarly between the two 
types of traps during the three week period (interaction 
term trap type X week; Table 2). The total number of wasps 
and number of V. vulgaris wasps did not differ between 
trap types in the three different week long periods, but the 
number of wasps increased signifi cantly during the three 
weeks (Table 2, Fig. 4). In both cases the increase was sig-
nifi cant between the fi rst and second week and the fi rst and 
third week, but not between the second and third week. 
(Tukey’s pairwise comparisons both in all wasps combined 
and in V. vulgaris were: 1 vs. 2: P < 0.001; 1 vs. 3: P < 
0.001; and 2 vs. 3: P = 0.99.) For D. media and D. saxonica 
there were no signifi cant differences between week long 
trapping periods; but for D. saxonica, there was a signifi -
cant difference between trap types (Table 2).

DISCUSSION

Yellow and green traps were not especially attractive to 
the Vespula and Dolichovespula wasps. In fact, while col-
our did not have any signifi cant role in the attractiveness of 
traps for the common wasp, V. vulgaris, and median wasp, 

D. media, in the case of the Saxon wasp, D. saxonica, yel-
low and green traps were signifi cantly less attractive than 
green traps. The num ber of D. saxonica specimens caught 
was only 17, therefore, the difference between catches of 
the two types of traps could due to the effect of the small 
sample. However, while this cannot be excluded it may 
not be the case, as the D. saxonica specimens were well-
distributed among pairs of traps and along transects, and 
were caught by 12 of 15 pairs of traps during the three 
week trapping period (Table 3). The reason for the possi-
ble preference of D. saxonica for green traps is unknown; 
and due to the low number of specimens caught in the pre-
sent study, there needs to be further testing of this apparent 
preference in the future. Since the study area lacked wasps 
of the genus Vespa and Polistes, it is still possible that 
yellow could be an attractant for these wasps. However, 
Demichelis et al. (2014) does not report Vespa and Polistes 
being attracted to yellow.

The difference between the numbers of all the wasps and 
V. vulgaris, which made up over 90% of the total catch, 
caught in the fi rst and second trapping periods, indicated an 
increase in the number of wasps over the sampling period. 
The numbers of D. media and D. saxonica caught were 
possibly too low for detecting any temporal trends.

The transparency of the traps may infl uence the results 
because wasps may be attracted by the presence of conspe-
cifi c wasps as potential indicators of a resource (D’adamo 
& Lozada, 2005). In the present study, the numbers of V. 
vulgaris was signifi cantly associated with particular pairs 
of traps. However, conspecifi c attraction seems to occur 
in some cases, as indicated by the high catches of some 
yellow and green traps (see Fig. 2), which overall caught 
fewer wasps than green traps (but not signifi cantly).

Fig. 3. The estimated marginal mean numbers of individuals 
caught per trap by green and yellow and green striped traps for all 
wasps and specifi cally for Vespula vulgaris, Dolichovespula media 
and D. saxonica. Estimated marginal means and asymmetric 95% 
confi dence limits were modelled using generalized linear models 
with Poisson distribution.

Fig. 4. Variation in numbers of wasps caught during the three trap-
ping weeks 7th–28th August 2016 by green and yellow and green 
traps (green and yellow dots, respectively). A – all species; B – 
Vespula vulgaris. Estimated marginal means and asymmetric 95% 
confi dence limits were modelled using generalized linear models 
with Poisson distribution.

Table 2. Results of the statistical tests using repeated linear mixed models for all species (Vespula vulgaris, Dolichovespula media and 
Dolichovespula saxonica). The interaction term Type × Period did not converge due to no specimens of D. saxonica being caught in peri-
ods 1 and 3 in yellow and green traps. 

Species Type × Period Type Period
All species F2, 69.32 = 1.36, P = 0.26 F1, 71.41 = 3.21, P = 0.077 F2, 75.72 = 17.36, P < 0.0001
Vespula vulgaris F2, 69.97 = 1.31, P = 0.28 F1, 71.87 = 1.96, P = 0.17 F2, 76.88 = 16.29, P < 0.0001
Dolichovespula media F2, 72.98 = 1.09, P = 0.34 F1, 72.09 = 0.05, P = 0.83 F2, 73.71 = 0.83, P = 0.44
Dolichovespula saxonica did not converge F1, 83.81 = 5.37, P = 0.023 F2, 73.97 = 0.95, P = 0.39
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Table 3. The numbers of Dolichovespula saxonica caught by the 
pairs of traps along the different transects.

Transect Trap pair
Number of D. saxonica

Week 1 Week 2 Week 3
1 1 0 0 1

2 0 0 0
3 0 2 1
4 0 1 1
5 0 2 0

2 6 0 0 0
7 0 0 0
8 1 0 0
9 0 0 1

10 0 0 0
3 11 1 1 0

12 0 0 1
13 0 2 1
14 1 0 0
15 0 0 0

Yellow is known to attract many insect pests and pollina-
tors (e.g. Smart et al., 1997; Hickman et al., 2001; Vester-
lund et al., 2014). Thus yellow coloured wasp traps may 
attract more non target insects than neutral coloured traps. 
An alarming number of non-target insects are caught by 
these traps (Hallmann et al., 2017). Thus, when managing 
pest insect populations, it is important not to cause collat-
eral damage to insects other than pests. Unfortunately, in 
this study the other insects caught were not collected and 
stored for later identifi cation.

In this experiment, home-made traps rather than com-
mercial traps were used, and they appeared as a brown 
mass (attractant liquid) with a strand of green and yellow 
above. Commercial traps are very different as some can be 
entirely yellow. Visual cues provided by our traps are not 
the same as those provided by commercial traps and there-
fore it is not possible to compare our results with those of 
studies using commercial traps.

In conclusion, based on the current results, while yellow 
may attract herbivorous insects, it doesn’t attract wasps. 
Therefore, the rationale for using yellow traps to catch 
wasps may be questionable. For wasps, the bait itself may 
be a more important lure than the colour; thus, neutral col-
oured traps might be enough. Further studies are needed 
to verify the results in a wider geographic area, for differ-
ent genera of social wasps such as Polistes and Vespa, and 
especially to monitor the risk to insects other than pests.
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