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Introduction
The spruce bark beetle, Ips typographus (Linnaeus, 
1758) (Coleoptera: Curculionidae, Scolytinae) is the 
most dangerous xylophagous insect pest in spruce 
forests in the Palaearctic region. For this reason, nu-
merous studies on its natural enemies have been con-
ducted in order to clarify their impact as biological 
control agents. 

In Europe, more than 70 entomophagous spe-
cies, both parasitoids and predators, are known to be 
associated with I. typographus (Kenis et al. 2004). 
However, in Bulgaria there is insufficient knowl-
edge about natural enemies of this pest. Until now, 
only five species have been reported as parasitoids 
of I. typographus in the country: Ropalophorus 

clavicornis (Wesmael) (Hymenoptera: Braconidae), 
Tomicobia seitneri (Ruschka), Dinotiscus eupterus 
(Walker), Rhopalicus tutela (Walker) and Rop-
trocerus xylophagorum (Ratzeburg) (Hymenop-
tera: Pteromalidae) (Georgiev, Takov 2005; Geor-
giev, Stojanova 2006). 

This paper reports four new entomophages of I. 
typographus and a new locality of R. xylophagorum 
in Bulgaria.

Materials and Methods
The studies were conducted during the period 2008-
2014. The biological material (cocoons of hymenop-
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teran parasitoids and puparia of dipteran predators) 
was collected in I. typographus galleries on dead 
trees of Picea abies (L.) H. Karst. in four localities 
in three Bulgarian mountains (Table 1). 

Both localities in Vitosha Mt. are situated in 
the Bistrishko Branishte Biosphere Reserve in old 
Norway spruce stands killed by I. typographus: at an 
altitude of 1550 m (200 m north of Pogledets hut), 
and at 1816 m (650 m north-east of Golyam kupen 
peak). The locality in Lyulin Mt. is situated at 250 
m west of St. St. Cyril and Methodius Monastery, 
and the one in Western Rhodopes – 6 km south of 
Trigrad village (Smolyan Region). 

Two different types of sampling were used: 
random for faunistical studies and systematic for 
evaluation of the parasitism. 

After collection, the cocoons and puparia of en-
tomophages were put in polystyrene tubes and con-
tainers. They were transported to the University of 
Forestry in Sofia for rearing in laboratory conditions 
at room temperature (20-25°C). The samples were 
observed daily for emergence of adult parasitoids 
and predators. 

In May 2013, parasitism on I. typographus caused 
by Coeloides bostrichorum Giraud was determined 
at 1816 m by taking four bark samples (15 x 25 cm) 
from four different spruce trees in Vitosha Mt. (Fig. 
1). А total of 105 larval galleries of I. typographus 
with 40 cocoons of parasitoids were observed.

The species were identified using the follow-
ing keys: Braconidae (Tobias 1976); Pteromalidae 
(Graham 1969; Boućek, Rasplus 1991); 
Dolichopodidae (d’Assis Fonseca 1978; Grichanov 
2007); Lonchaeidae (Stackelberg 1970). 

Results
Adults of five entomophagous species belonging to 
two hymenopteran and two dipteran families were 
reared from larval galleries of I. typographus: Coe-
loides bostrichorum Giraud, 1872, Dendrosoter mid-
dendorffii (Ratzeburg, 1848) (Hymenoptera: Bra-

Table 2. Collection of biological materials and emergence of adults

Species Locality*
Date of co-

coons/pupari-
ums collection

Number of 
studied mate-

rial

Emerged
adults

Emergence
period

Coeloides bostrichorum

1 01.06.2008 6 3 ♂♂, 2 ♀♀ 04-10.06.2008
3 21.04.2009 1 1 ♀ 21.04.-30.09.2009

2
21.10.2012 66 13 ♂♂, 46 ♀♀ 10.01.-15.02.2013
01.05.2013 29 9 ♂♂, 14 ♀♀ 20.05.-15.06.2013

Dendrosoter middendorffii 4 18.05.2014 2 1 ♀ 03.06.2014
Roptrocerus xylophagorum 4 18.05.2014 2 2 ♀ 11.6.-07.11.2014
Medetera pinicola 1 01.06.2008 5 5 ♂♂ 02-04.06.2008
Lonchaea fugax 1 01.06.2008 1 ♀ 08.06.2008

* See Table 1

Table 1. Main characteristics of the studied areas

Locality Mountain Altitude, 
m a.s.l. Exposition Stand age, 

years
Geographical coordinates
Latitude Longitude

1 Vitosha 1550 NE 120 42°34’44.9” 23°19’01.3”
2 Vitosha 1816 W 120 42°33’21.7” 23°19’18.7”
3 Lyulin 1050 N 80 42°39’00.8” 23°10’57.6”
4 Western Rhodopes 1505 NE 90 41°32’52.0” 24°24’03.2”

Fig. 1. Cocoons of Coeloides bostrichorum Giraud, 1872 
(Braconidae) in larval galleries of Ips typographus
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conidae), Roptrocerus xylophagorum (Ratzeburg, 
1844) (Hymenoptera: Pteromalidae), Medetera pini-
cola Kowarz, 1877 (Diptera: Dolichopodidae) and 
Lonchaea fugax Becker, 1895 (Diptera: Lonchaei-
dae) (Table 2). Among them, the most abundant was 
the braconid C. bostrichorum with 88 specimens 
(90.7% of all emerged adults). 

Two species, M. pinicola and L. fugax are pred-
ators of I. typographus, and the remaining C. bostri-
chorum, D. middendorffii and R. xylophagorum are 
parasitoids of the host. 

Medetera pinicola and L. fugax are new species 
for the fauna of Bulgaria and the Balkan Peninsula. 
Coeloides bostrichorum and D. middendorffii were 
identified as new parasitoids of I. typographus in 
Bulgaria.  A second locality of R. xylophagorum was 
found in the country.  

Parasitism of I. typographus caused by C. bos-
trichorum in the studied locality in Vitosha Mt. varied 
between 12.0 and 55.2%, with an average of 38.1%.

Discussion
The brachicerous flies M. pinicola and L. fugax are 
new to the Bulgarian fauna. Nevertheless the two 
species are well known as predators of preimaginal 
stages of I. typographus (Kenis et al. 2004). The doli-
chopodid M. pinicola is a Holarctic species and it has 
not been recorded previously from the countries on 
the Balkan Peninsula (Negrobov 1991; Grichanov 
2007; Pollet 2013). In Europe M. pinicola is as-
sociated not only with I. typographus but also with 
Hylurgops palliatus (Gyllenhal) and Tomicus spp., 
although the Medetera species are not necessarily re-
stricted to scolytine diet (Kenis et al. 2004). In North 
America it is associated with Dendroctonus frontalis 
Zimmerman, D. pseudotsugae Erichson, D. pondero-
sae Hopkins, D. rufipennis Kirby, Orthotomicus cae-
latus (Eichhoff), Dryocoetes autographus (Ratze-
burg), Ips utahensis Wood (Bickel 1985) and Tomi-
cus piniperda (Linnaeus) (Bright 1996). The impact 
of dolichopodid flies on bark beetle populations is 
discussed controversially in the literature but some 
Medetera species can reach high densities and cause 
mortality rates of 70-90% (Kenis et al. 2004).

Previously, the Palaearctic lonchaeid L. fugax 
was not found from the Balkan Peninsula (Carles-
Tolra 2013). The larvae of Lonchaea are known to 
develop as saprophages, coprophages or predators. 
In conifers some species are known to be obligatory 

predators, occurring in high number and killing lar-
vae of bark beetles (Kenis et al. 2004).

The braconid C. bostrichorum is widely distrib-
uted in the Palaearctic and is found in many Euro-
pean and Asiatic countries: Austria, Germany, Czech 
Republic, Finland, France, Hungary, Italy, Poland, 
Russia, Slovakia, Sweden, Switzerland (van Achter-
berg 2013), Belgium (Hougardy, Gregoire 2004), 
Mongolia (Janovsky 1977), Romania (Fora et al. 
2014), Turkey (Ünal 2010), Iran (Ghahari, Fischer 
2011), China (Wang et al. 2006) and Japan (Watan-
abe 1958). In Bulgaria it was reported only once by 
Tschorbadjieff (1927) as a parasitoid of Orthotomi-
cus erosus (Wollaston). Coeloides bostrichorum is 
known as an idiobiont larval ectoparasitoid of several 
bark beetles associated with coniferous trees (Kenis 
et al. 2004; Janovsky 1977). The most common host 
of C. bostrichorum is I. typographus, on which the 
parasitism can reach up to 92% (Feicht 2006). 

The other braconid, D. middendorffii, is also a 
Palaearctic species but more widely distributed  (van 
Achterberg 2013; Yu 1997-2012; Fora et al. 2014; 
Basiri et al. 2013). In Bulgaria it was reported as a 
parasitoid of bark beetles Scolytus scolytus (Fabri-
cius) (Tschorbadjieff 1927), Tomicus minor (Hartig) 
(Balevski, Georgiev 2003) and Pityogenes bistriden-
tatus (Eichhoff) (Doychev, Balevski 2006). The list 
of D. middendorffii hosts includes many other sco-
lytids, predominantly developing on coniferous but 
also on broadleaf trees (Kenis et al. 2004; Halperin, 
Holzschuh 1984; Yu 1997-2012; Tobias 1976; Be-
lokobylskii 1988; Herting 1973; Basiri et al. 2013; 
Wegensteiner et al. 2015). Belokobylskii (1988) and 
Alauzet (1990) reported also the braconid wasp as a 
parasitoid of the weevils Magdalis memnonia (Gyl-
lenhal) and Pissodes castaneus (De Geer). According 
to Faccoli (2002), D. middendorffi is one of the most 
common larval ectoparasitoids of I. typographus, but 
Lozan, Zelený (2002) found low level of parasitisa-
tion – only up to 4.7%.

The pteromalid R. xylophagorum is a cosmo-
politan species with wide range of scolytid hosts 
(Mitroiu 2013; Noyes 2014). In Bulgaria it was 
reported as a parasitoid of I. typographus from Bis-
trishko Branishte Biosphere Reserve in Vitosha Mt. 
(Georgiev, Stojanova 2006). According to the au-
thors, host mortality was very low (1.6%).

In conclusion, the new records increase our 
knowledge on the Bulgarian fauna and on the impact 
of the predators and parasitoids on I. typographus.      
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