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Abstract:

Pathogens and parasites of Ips acuminatus were studied for the first time in Turkey. In total, 530 beetles

were examined in 2007, 2008 and 2014. Two pathogens, Mattesia sp. (Neogregarinorida: Lipotrophidae),
Chytridiopsis cf. typographi (Microsporea: Chytridiopsidae) and unidentified nematodes were found. The
prevalence of these pathogens and parasites were 2.4, 0.9 and 52.1%, respectively. While nematodes were
observed during all years, Mattesia sp. was observed only in 2008, and C. typographi in 2008 and 2014.
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Introduction

During the last decades, bark beetles (Coleoptera:
Curculionidae: Scolytinae) are causing problems in
the spruce and pine forests of Turkey (Acatay 1968;
ErocGLu 1995; YukseL 1997; Konpur et al. 2006;
2012; Yaman 2007; YamaNn, Rapek 2008). Several
bark beetles cause considerable damage and only a
few of them are controlled using pest control strat-
egies. Biological control is one of the most com-
mon methods to control bark beetles. Predatory and
pathogenic organisms have been largely studied as
agents of biological control for these pests (EROGLU
1995; YUkseL 1997). Recently, Dentroctonus micans
(Kugelann), Ips sextentatus (Borner) and Ips -
pographus (L.) have been studied for entomopatho-
gens, aiming to determine the alternative suppress-
ing factors affecting their populations in Turkey
(YaMAN 2007; YaMAN, RaDek 2008a; 2012; UNAL et
al. 2009; Yaman et al. 2010). Although Ips acumina-
tus (Gyllenhal, 1827) is one of the most important
pests in coniferous forests in Turkey (YUKSEL ef al.
2001) and other countries (PErRrOT 1977; LEVIEUX et
al. 1985; FaccoLl et al. 2012), there are no records on
its pathogens and parasites from Turkey, while only
few records about occurrence of parasites and patho-

gens in this pest in other countries exist (BarLazy et
al. 1987; NEDELCHEV et al. 2008; GRUCMANOVA et al.
2013). Therefore, this bark beetle species becomes
more important for the entomopathogenic studies.

In the present study, we aimed to: (1) document
the occurrence of pathogenic and parasitic organ-
isms; (2) identify the pathogens and parasites; and
(3) compare the infections of pathogenic and parasit-
ic organisms of Ips acuminatus supressing its popu-
lations in different years.

Materials and Methods

A total of 530 adult beetles of Ips acuminatus were
collected in 2007, 2008 and 2014 from Kastamonu
Region (41°24°21”N, 34°26’36”E), Turkey, where
the beetle causes serious damage. We chose 2014
in order to compare pathogen diversity and infec-
tion with the period when the pathogens were ob-
served for the first time.Each beetle was dissected in
a Ringer’s solution, and wet smears were examined
under a light microscope at a magnification of 40x to
1000x. Positive smears were fixed in methanol and
stained with Giemsa’s dye. All pathogens and para-
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sites found were measured and photographed using a
microscope with a digital camera and a Soft Imaging
System (Olympus, Japan).

Results and Discussion

We recorded two unicellular pathogens and one
nematode in Ips acuminatus for the first time in
Turkey (Table 1): an extraintestinal unidentified
nematode (Fig. 1), Chytridiopsis cf. typographi
(Microsporea: Chytridiopsidae) (Fig. 2) and Mattesia
sp. (Neogregarinorida: Lipotrophidae) (Fig. 3). The
pathogens and parasites appeared in different quanti-
ties during the outbreaks of the beetle at the studied
locality in each year. Light-microscopy observa-
tions of fresh smears revealed the pathogens and
parasites in different tissues and organs. Nematodes
and Chytridiopsis cf. typographi were found in
the haemolymph, and Mattesia in the fat body.
Nematodes were the most common parasite in /. acu-
minatus and were observed in all years. On average,
the infection by nematodes was found to be 52.1%.
During the study, only juvenile stages of nematodes
were observed. Therefore, we could not identify it
to the generic or species level. However, nematodes
found in the members of the genus Ips have been as-
sociated with the orders Diplogasterida, Rhabditida
and Tylenchida (see GrucmaNnova, Horusa 2013).
We found the nematode parasite in the haemocoel
of the beetles. Runm (1956) recorded three species
(Contortylenchus acuminata, Parasitaphelenchus

acuminati and Parasitorhabditis acuminata) in
the haemocoel of /. acuminatus. Although several
parasitic nematodes have been found in different
bark beetles from several countries (YAMAN, RADEK
2008; Takov et al. 2006; 2007; 2010; BURJIANADZE,
GogGINasHVILL  2009; KERESELIDZE et al., 2010;
GrucMmaNova, Horusa 2013), only a few were record-
ed from /. acuminatus. Recently, NEDELCHEV et al.
(2008) recorded parasitic nematode Contortylenchus
acuminati in 1. acuminatus in Bulgaria. We recorded
a nematode infection from the same host in Turkey
for the first time. We observed high infection of the
nematode parasite, reaching up to 68%.

Mattesia sp. infection in the fat body of 1. acu-
minatus was observed only in 2008. Thirteen of the
examined 177 beetles were found to be infected by
this pathogen and the prevalence was 11.1%. Only
oocysts of this neogregarine pathogen were observed
and typically they were navicular in shape. ZITTERER
(2002) was the only author that mentioned Mattesia
sp. infection in the fat body of 1. acuminatus. We
could speculate that Mattesia infections do not oc-
cur permanently in the generations of /. acuminatus
in Turkey. The infection was only observed in 2008,
while there was no infection in 2007 and 2014.

We also found the microsporidian pathogen
Chytridiopsis cf. typographi in I. acuminatus. This
pathogen was observed in 2008 and 2014. Only two
of the examined 260 beetles in 2008 and three in
2014 were found to be infected by this pathogen.
The prevalence was 0.7% in 2008 and 1.3% in 2014.

Table 1. Pathogens and parasites of the engraver beetle Ips acuminatus from Kastamonu, Turkey

Sampling Number of examined Pathogens and parasites found in Ips acuminatus

year beetle Nematodes (%) | Mattesia sp. (%) C. typographi (%)

2007 50 22 44 - - - -

2008 260 177 68 13 11.1 2 0.7

2014 220 81 36.8 - - 3 1.3

Total 530 276 52.1 13 24 5 0.9
Table 2. Pathogens recorded from bark beetles in Turkey

Host insect Pathogen/Parasite Literature

Helicosporidium sp.

Yaman and Rapek (2005, 2008a); Yaman (2008)

Mattesia sp. Yaman and Rapek (2008)

Dendroctonus micans
Menzbieria chalcographi Yaman and Rapek (2012)
Metschnikowia typographi Yaman and Rapek (2008a)

Gregarina typographi

UNAL et al. (2009)

Ips sexdentatus

Metschnikowia typographi

UNAL et al. (2009)

Ips typographus Gregarina typographi Yaman and Baki (2010)
. Mattesia sp.
Ips acuminatus Chytridiopsis typographi Present study
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Fig. 1-3. Pathogens and parasites found in Ips acuminatus; 1. Juvenile stage of nematode in the haemolyph of Ips
acuminatus (scale bar = 50 um); 2. Oocysts of Mattesia sp. in Ips acuminatus (sacle bar = 10 um); 3. Cyst with spores
inside of Chytridiopsis cf. typographi in Ips acuminatus (scale bar = 10 pm)

The results show that C. typographi maintains its
occurrence in /. acuminatus in Turkey throughout
the years. There are two earlier records of C. typo-
graphi from 1. acuminatus (ZITTERER 2002; Takov et
al. 2007). The present record is the third one from
this pest. Comparing the prevalence values, we
could conclude that the microsporidian infection in
Turkish populations of 1. acuminatus is lower (1.3%)
than in Bulgaria (11.4%; Takov et al. 2007).

There were some previous studies on patho-
gens of bark beetles in Turkey (Yaman 2007;
Yaman, Rapek 2008a, 2012; UNAL et al. 2009;
YamaN et al. 2010) (Table 2). Geographical distri-
butions of pathogens in bark beetles are of great
interest and are important in order to understand
their biology, evolution, host interaction and pa-
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