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Abstract: Ambrosia beetles are among the most damaging forest pests. They are frequently moved intercontinentally and 
are therefore subject to quarantines. The objective of the current research was to determine whether two commercially 
produced lures for Trypodendron species also attract central European ambrosia beetles. In 2018, Theysohn® traps were 
deployed in an oak forest that also contained hornbeam and linden trees. Five pair of traps was baited with the standard 
synthetic pheromone lures, Trypowit® or Lineatin Kombi®. The 201 adults of ambrosia bark beetles that were trapped 
were identified to eight species, which represents almost the entire spectrum of oak ambrosia scolytids in the region. 
Trypodendron domesticum, Xyleborinus saxeseni, and Xyleborus monographus were the most abundant species and exhi-
bited a slight preference for the lure with a higher content of alcohols (Lineatin Kombi®). Both lures attracted T. lineatum 
because both contain lineatin. The number of beetles trapped was low probably because food sources (damaged or wilting 
oaks) were rare and because the forest was surrounded by agricultural land and therefore isolated from other oak forests. 
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Ambrosia beetles, which include Anisandrus sp., 
Trypodendron sp., Gnathotrichus sp., Xyleborus sp., 
Xylosandrus sp. (Curculionidae: Scolytinae) and Pla-
typus sp. (Curculionidae: Platypodinae), are among 
the most important pests of timber. For example, am-
brosia beetles were estimated to damage an average 
of 6 000 m3 of timber per year in Slovakia (Vakula et 
al. 2016), and damaged 250 000 m3 of timber during 
a 15-month period in 2000–2001 in Belgium (Huart 
& Rondeux 2001). In 1980–1981, ambrosia beetles 
degraded C$63.7 million worth of sawlogs in British 
Columbia, Canada (McLean 1985). Large sums are 
also spent in protecting wood from ambrosia beetles 
(Dobie 1978; Wylie et al. 1999).

Pheromone lures have been used to monitor the 
ambrosia beetle Trypodendron lineatum (Olivier, 
1795) for many years. All of these lures contain 
lineatin (the pheromone produced by Trypoden-
dron females) and sometimes other substances 

(Kvamme 1986). New lures that have higher alco-
hol contents and that are attractive to other Trypo-
dendron species, including Trypodendron domesti-
cum (Linnaeus, 1758) and Trypodendron signatum 
(Fabricius, 1792), have been recently produced 
(Trypowit®) (http://www.witasek.com; Holuša & 
Lukášová 2017). 

Ambrosia beetles are generally attracted to etha-
nol, which is consistent with their preference for aged 
woody material in which anaerobic respiration gener-
ates ethanol (Moeck 1970). Several studies have sug-
gested that ethanol is produced from the fermentative 
processes in trees in response to various environmen-
tal stresses including flooding, drought, or high levels 
of pollutant gases (Montgomery & Wargo 1983). 

The Lineatin Kombi® (Witasek PflanzenSchutz 
GmbH, Austria) lure contains quaiacol, nonyl alde-
hyde, and 3-hydroxy-2-methyl-2-butanone (http://
www.witasek.com/). These substances were added 
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because the isomers of 2-methoxy-phenol and 
methyl-butanol can attract T. domesticum (Ho-
lighaus & Schütz 2006) and cause the lure to be 
slightly more effective than the Trypowit® (Witasek 
PflanzenSchutz GmbH, Austria) lure for monitor-
ing the Trypodendron species that attack broad-
leaf trees in forests dominated by coniferous trees 
(Holuša & Lukášová 2017). 

The use of pheromone traps to monitor ambrosia 
beetles in deciduous forests has been studied several 
times (Grégoire et al. 2001; Petercord 2006; Franjević 
2013; Franjević et al. 2019; Galko et al. 2019; Gossner 
et al. 2019). The aim of the current study was to de-
termine whether two commercially produced lures 
for Trypodendron species also attract other species 
of central European ambrosia beetles like Xyleborus 
sp. and Xyleborinus sp. 

MATERIAL AND METHODS

In 2018, five pairs of Theysohn traps were deployed 
in an oak forest near the village of Peruc (50.3549364N, 
13.9686869E; 280–360 m a.s.l.); the forests were dom-
inated by oak trees, but also contained hornbeam and 
linden trees. Pairs were 20 m apart, and pairs were ca 
200 m apart. The traps were deployed in small clear-
ings (< 0.5 ha) > 10 m from the forest edge. 

One trap of each pair was baited with Trypowit®, 
and the other was baited with Lineatin Kombi®. The 
main active ingredients in the Trypowit® lure are 
alfa-pinen (2,6,6-trimethyl-bicyclo-[3,1,1] hept-3-en)  
and lineatin (3,3,7-trimethyl-2,9-dioxatricyclo-[4.2.10 
4,7] nonane), and those in the Lineatin Kombi® lure 
are lineatin (3,3,7-trimethyl-2, 9-dioxatricyclo-[4.2.10 
4,7] nonane), quaiacol (2-methoxyphenol), nonyl alde-
hyde, and 3-hydroxy-2-methyl-2-butanone (http://
www.witasek.com/). The traps were checked weekly 
from the 20th of March 2018 to the 31st of July 2018, 
and the lures were replaced after 8 weeks.

The Trypodendron species were identified by the au-
thors, and the other species were identified by Miloš 
Knížek (Forestry and Game Management Research In-
stitute, Jíloviště). The mean number of beetles trapped 
by each kind of lure was compared with a Wilcoxon 
pair test in Statistica software (version 12.0.).

RESULTS AND DISCUSSION

A total of 201 adult ambrosia beetles representing 
eight species were detected (Table 1). The most abun-
dant species, T. domesticum, Xyleborinus saxeseni  

(Ratzeburg, 1837), T. lineatum, and Xyleborus mon-
ographus (Fabricius, 1792), are common polypha-
gous species, and the first three are recognised as 
serious pests (Tuncer et al. 2017).

Fewer than ten specimens in total of other ambrosia 
beetle species were trapped; these included the inva-
sive Xylosandrus germanus (Blandford, 1894) (Fiala 
et al. in press.) and Xyleborinus attenuatus (Bland-
ford, 1894) (Knížek 1988) (Table 1). The seven spe-
cies represent almost all of the known oak ambrosia 
scolytids in Bohemia (Pfeffer 1989); the rare Trypo-
dendron signatum (Fabricius, 1792) was not detect-
ed. Anisandrus dispar (Fabricius, 1792) is a second-
ary pest that attacks almost all of the deciduous tree 
species in forests and trees that have been weakened 
by other biotic and/or abiotic factors (Tanasković et 
al. 2016). Xyleborus dryographus (Ratzeburg, 1837) is 
a common polyphagous beetle at low elevations and 
feeds mainly on oaks (Pfeffer 1989).

The number of ambrosia beetles trapped was 
much lower than previously reported in central Eu-
rope (Galko et al. 2014), perhaps because bark and 
ambrosia beetles depend on ephemeral and usu-
ally scattered substrates for breeding (Forsse & Sol-
breck 1985). Few food sources (damaged or wilting 
oaks) may have been available in the study locality. 
The number of trapped beetles may also have been 
small because the traps were deployed in forests 
that are surrounded by agricultural land and, there-
fore, separated from other forests (Rukke 2000; Ry-
all & Fahrig 2005). Low numbers of beetles were also 
trapped in an isolated deciduous forest in western 
Bohemia (Fiala 2019). The population density of am-
brosia beetles in fragmented forests is influenced by 
the flight capability of the beetles. Ambrosia beetles 
are weak fliers. Whereas other bark beetles can fly 
tens of kilometres (Nilssen 1984), T. lineatum and  
T. domesticum have a maximum range of 0.5 km, and  
X. germanus have a maximum range of 2 km (Salom 
& McLean 1989; Grégoire et al. 2001).

The number of trapped beetles may also be influ-
enced by the height of the trap placement (Hanula et 
al. 2011); forest openness (Dodds 2011); trap type, 
colour, and shape, and the volatiles used as lures 
(Hanula et al. 2011). Theysohn traps are preferred by 
some, but not all, species of ambrosia beetles (Flecht- 
mann et al. 2000).

Both of the tested lures attracted T. lineatum be-
cause both contain lineatin. A higher content of al-
cohols probably explained the higher numbers of  
A. dispar, T. domesticum, and X. saxeseni in the traps 
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containing Lineatin Kombi® than in the traps con-
taining Trypowit®, although the differences were not 
statistically significant (Table 1). However, ambro-
sia beetles could be also caught in high numbers in 
lineatin-baited traps (Franjević et al. 2019), although 
the reason is not known. The attraction of ambro-
sia beetles to ethanol is generally recognised, even 
in the very common X. saxeseni species (Markalas  
& Kalapanida 1997). Some semiochemicals are known 
to increase or reduce the attraction of ambrosia bee-
tles to pheromone traps; conophthorin, for example, 
increases the attraction of X. germanus (Ranger et 
al. 2014), and terpinolene and verbenone reduce the 
attraction of Xyleborus fornicatus (Eichhoff, 1868) 
(Karunaratne et al. 2008). These compounds, howev-
er, probably represent only a few of the components 
of the complex mixtures of volatiles that affect beetle 
behaviour. In addition, different ratios of volatiles can 
elicit different reactions from insects. 

Information on ambrosia beetle numbers and on the 
spread of pathogens by ambrosia beetles is generally 
based on randomly collected data that are not readily 
accessible to forest managers. This unfortunate situa-
tion could be improved to some extent by the perma-
nent monitoring of the most important forest pests 
with ethanol lures. Also, however, the lures investigated 
in the current research could be useful for the monitor-

ing of ambrosia beetles in oak forests, which have been 
in decline for many years in Europe (Oszako 1998). 

Ambrosia beetles are among the pests that most 
damage forests and warrant being quarantined be-
cause they are frequently moved intercontinentally 
(Haack 2001; Westphal et al. 2008). Early detection of 
these potentially invasive species is critical for their 
effective management; although the current surveil-
lance methods have intercepted many species, they 
failed to detect others that subsequently became 
significant pests (Bashford 2012; Rassati et al. 2015). 
Adding pheromones to host volatile-baited traps in-
creased the number of species detected (Flaherty et al. 
2018). We suggest further research using the lures in 
the current study for detection of pests in large wood-
storage areas, because the mass trapping of ambrosia 
beetles in such areas could substantially reduce the 
damage to the wood (Lindgren & Fraser 1994). 
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ment of the manuscript.
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