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Abstract:  In 2012-2013 a series of laboratory and field experiments were carried out to check out, if beers can be 
used as olfactory attractants in the fight against harmful slugs Arion lusitanicus. Six brands of lager beer were 
used for olfactory analysis (Goolman Premium, Harnas Jasne Pełne, Tatra Mocne, Kasztelan Niepasteryzowane, 
Lezajsk Niepasteryzowane, Wojak Jasny Pelny). During laboratory and field tests it was evidenced that beers of 
all types were more attractive for slugs than water. 
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Introduction 

Slugs Arion lusitanicus are considered to be common pests of many crop plants [1-5]. 
Currently, synthetic moluscicides are being used to the fight against them. However, it 
seems that these preparations can be extremely toxic for the environment [6]. Moreover, 
they are characterized by low effectiveness under high ambient humidity conditions, which 
are preferred by slugs [7]. A. lusitanicus is characterized by a high resistance to those 
compounds [8]. For this reason alternative ways to combat and deter these pests are being 
sought. For this purpose, various kinds of physical barriers [9, 10], molluscicides nematodes 
[6, 11, 12], and easily accessible natural and chemical repellents and attractants [5, 7,  
13-17] are trying to be used with various degree of success. Attractants, used most 
frequently in the fight against slugs A. lusitanicus, are mainly the products of natural 
fermentation. Amongst them beers could be successfully used [18]. 
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The aim of the present study was to check out, whether the beer can be an attractant for 
slugs A. lusitanicus. Using indirect experimental methods, we wanted to see whether the 
beer brand, and, therefore, its different chemical composition, could be factors having an 
impact on its attractiveness for those animals. 

Material and methods 

Animals 

Experiments were carried out on adult slugs Arion lusitanicus Mab. Results of field 
measurements refer only to one slug species A. lusitanicus. Other snail species were not 
taken into account. 

Attractants 

Six brands of lager beers were used as attractants: 
- Goolman Premium - alcohol content of 5.0% by volume. Pasteurized beer, containing 

barley malt. Producer: Perla, Browary Lubelskie SA, 
- Harnas Jasne Pelne - alcohol content of 6.0% by volume. Pasteurized beer, containing 

barley malt. Producer: Carlsberg Polska sp. z o.o., 
- Tatra Mocne - alcohol content of 7.0% by volume. Pasteurized beer, containing barley 

malt. Producer: Grupa Zywiec SA, 
- Kasztelan Niepasteryzowane - alcohol content of 5.7% by volume. Unpasteurized beer, 

containing barley malt. Producer: Carlsberg Polska sp. z o.o., 
- Lezajsk Niepasteryzowane - alcohol content of 5.5% by volume. Unpasteurized beer, 

containing barley malt. Producer: Grupa Zywiec SA, 
- Wojak Jasny Pelny - alcohol content of 6.0% by volume. Pasteurized beer, containing 

barley malt. Producer: Kompania Piwowarska. 

Laboratory experiment 

Laboratory experiments were carried out from August till September in two 
consecutive years 2012 and 2013, in the Institute of Applied Biotechnology and Basic 
Science. Six-stellar olfactometer OLF0001 (producer: Zienkiewicz Andrzej Zaklad 
Remontowo-Montazowy Aparatury Laboratoryjnej) was used. Synthetic air, with a purity 
4.0, at a rate of 100 cm3/min, was flown through each arm of the olfactometer. Air was  
a carrier of a fragrance. 

Two experimental procedures were used. In the first procedure, only one animal was 
located in the olfactometer. In the second one, six animals were simultaneously located 
there. Each experimental model consisted of 50 repetitions. Olfactory preference of the slug 
A. lusitanicus was tested for each analyzed beer brand. During all experiments, gas was 
passed over the surface of three samples of the beer. They were located in three randomly 
selected arms of the olfactometer. In other three arms of the olfactometer, gas was passed 
over the pure water. Time, which was left to animals to choose a suitable environment was 
120 min. After that time, olfactory preference of studied slug was determined by observing, 
whether the animal chose the channel with the scent of beer, or water. 
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Field experiments 

Field experiments were carried out at the same period of time, as laboratory tests. They 
included setting of 12 homemade traps, located randomly in the park area beside the 
Institute of Applied Biotechnology and Basic Science. They were built according to the 
method described by Hagnell et al [19]. A half of traps contained 125 cm3 of water and 
remaining six traps contained 125 cm3 of beer of analyzed brands. After three days of the 
experiment, slugs caught in traps were counted and their membership in the species were 
characterized. Experiments were repeated in each year of the study and for each brand of 
the beer. 

Statistical analysis 

Statistic analysis was performed using ANOVA (one way Tukey's test) with the use of 
Statistica 10.0 software. Due to the fact that during field experiments, analyzes of the 
olfactory preferences were made separately for each brand of beer, hence the tests were held 
in different weather conditions, statistical analysis of differences between the preferences of 
individual brands of beer by slugs was not performed. 

Results 

Figure 1 summarizes test results on olfactory preference in A. lusitanicus. Regardless 
of the brand of beer the animals chose environments with a scent of beer more often than 
with pure water. Above mentioned differences were significant. 
 
a) b) 

  
Fig. 1. A stacked column chart illustrating olfactory preferences between beer and water in  

A. lusitanicus. Laboratory tests using the olfactometer, performed on: a) isolated individuals,  
b) groups consisting of six individuals. A - Goolman Premium, B - Harnas Jasne Pelne, C - Tatra 
Mocne, D - Kasztelan Niepasteryzowane, E - Lezajsk Niepasteryzowane, F - Wojak Jasny Pelny 

Regardless of whether there was a single or six animals in the olfactometer chamber, 
Goolman Premium was chosen most frequently among all brands of the beer studied. 
Conversely, Tatra Mocne was chosen least frequently (Fig. 1). A list of obtained results is 
given in Table 1. 
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Table 1 
A list of statistically significant differences in the olfactory preference between subsequent beer brands  

by A. lusitanicus - laboratory tests using olfactometer 

1 individual 6 individuals 
A-C (p < 0.05) 
C-F (p < 0.05) 

A-B (p < 0.05) 
A-C (p < 0.05) 
A-D (p < 0.05) 
A-E (p < 0.05) 

A - Goolman Premium, B - Harnas Jasne Pelne, C - Tatra Mocne, D - Kasztelan Niepasteryzowane,  
E - Lezajsk Niepasteryzowane, F - Wojak Jasny Pelny 

 
Goolman Premium beer was selected most frequently also during field experiments 

(83.2%) (Fig. 2), and the least frequently selected beers were Wojak Jasny Pelny (69.4%) 
and Kasztelan Niepasteryzowane (71.4%). 

 

 
Fig. 2. A stacked column chart illustrating olfactory preferences between beer and water in  

A. lusitanicus. Field tests. A - Goolman Premium, B - Harnas Jasne Pelne, C - Tatra Mocne,  
D - Kasztelan Niepasteryzowane, E - Lezajsk Niepasteryzowane, F - Wojak Jasny Pelny 

Table 2 
Statistically significant differences in preferences between beer and water in test performed on laboratory and 

field tests 

Laboratory tests 
1 individual 6 individuals 

Field test 

A (p < 0.001) 
B (p < 0.001) 
C (p < 0.01) 

D (p < 0.001) 
E (p < 0.001) 
F (p < 0.001) 

A (p < 0.001) 
B (p < 0.001) 
C (p < 0.001) 
D (p < 0.001) 
E (p < 0.001) 
F (p < 0.001) 

A (p < 0.001) 
B (p < 0.01) 
C (p < 0.01) 
D (p < 0.05) 
E (p < 0.01) 

 

A - Goolman Premium, B - Harnas Jasne Pelne, C - Tatra Mocne, D - Kasztelan Niepasteryzowane,  
E - Lezajsk Niepasteryzowane, F - Wojak Jasny Pelny 
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Discussion 

Results of laboratory experiments (Fig. 1) suggest, that lager beers are effective 
attractants for A. lusitanicus. This observation was confirmed by previous studies on land 
snails of various species [18-21]. It has been found, that brand of beer, hence its various 
chemical composition [22], may influence on the attractiveness of this drink for slugs  
A. lusitanicus. Analogous reactions of snails on beers of different brands were also noted by 
Dankowska [18]. 

In laboratory tests, an additional analyzes on the influence of the group size on 
olfactory preferences of slugs were performed. It has been shown, that irrespective, whether 
there were single or six slugs in given place, their olfactory preferences were similar - the 
most attractive beer was Goolman Premium and the least attractive was Tatra Mocne  
(Fig. 1). 

It was shown that both in field experiments and in laboratory experiments the beer 
appeared to be more attractive for A. lusitanicus, than water (Figs. 1 and 2). In all cases 
those differences were statistically significant (Table 2). Simultaneously, it was noted that 
the percentage of the attractiveness of various beer brands changed, comparing to results of 
laboratory analyzes. The most attractive for A lusitanicus was Goolman Premium, while 
Wojak Jasny Pelny, which were on the second position among beers chosen by slugs under 
laboratory conditions, in field experiments appeared to be the least attractive. Those 
differences could be a result of changing conditions during the experiment, especially in the 
case of field experiments. Both ambient temperature [22, 23], chemical composition [22, 
24-26] and a colour of the drink [23, 27], may have in fact a significant influence on the rate 
of decomposition of beer. 

Since few years the slugs A. lusitanicus have been considered to be one of the most 
dangerous pests of agricultural and horticultural crops in Poland. In our country, only eight 
preparations against slugs, containing only three active substances: metaldehyde, calcium 
phosphate and iron III phosphate, are approved for use [28]. This implies the need for seek 
alternative methods to combat this mollusc. Our study showed, that the beer, as the cheapest 
and the most commonly used alcohol drink in Poland, acts as the attractant for studied slugs 
and can find its place in the programs of crop protection against harmful slugs of the species 
A. lusitanicus. 

Conclusions 

• Beer is olfactory attractant for slugs A. lusitanicus, dangerous pests of agricultural and 
horticultural crops. 

• Differences in chemical composition of various beer brands can significantly influence 
on its attractiveness for A. lusitanicus. 

• A number of slugs at a given place does not influence on an attractiveness of individual 
beer brands for A. lusitanicus. 

• Laboratory tests conducted in accordance with established methodology are not 
identical with the results of tests carried out under field conditions. 
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Abstrakt: W latach 2012-2013 w warunkach laboratoryjnych i polowych przeprowadzono cykl eksperymentów 
mających na celu sprawdzenie, czy piwo stanowi atraktant, mogący znaleźć zastosowanie w walce ze szkodliwym 
ślimakiem z gatunku Arion lusitanicus Mab. W badaniach preferencji węchowych wykorzystano sześć piw typu 
lager (Goolman Premium, Harnaś Jasne Pełne, Tatra Mocne, Kasztelan Niepasteryzowane, Leżajsk 
Niepasteryzowane, Wojak Jasny Pełny). Zarówno podczas testów laboratoryjnych, jak i terenowych wykazano, że 
dla osobników A. lusitanicus piwa wszystkich badanych marek okazały się bardziej atrakcyjne od wody. 

Słowa kluczowe: Arion lusitanicus, piwo, atraktant, olfaktometria 


