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Abstract — In June 2005 Xylosandrus germanus (BLANDFORD, 1894), a new ambrosia beetle for
Hungary was found close Nagymaté, County Baranya. The adults were excavated from freshly
felled logs of Quercus and Tilia, and reared from these atracked trees in light eclector respec-
tively. The prepared specimens are deposited at the Hungarian Natural History Museum
(Coleoptera Collection) and at the Institute ofSy]viculture and Forest Protection, University of
West-Hungary. In its natural distribution X, germanus is considered as an important pest, while
in Europe — where the species was introduced more than 60 years ago — no remarkable damage
was reported. Generic analyses — a comparison of the 400bp fragment of the mitochondrial
COI gene - of Hungarian and German individuals were performed to confirm the species’ sta-
tus. The investigated populations can be considered identical (0.25% divergence, 2 haplotypes:
GenBank accession numbers: HT-1 EF433438 and H'T-2 EF433439). As outgroup for the anal-
yses sequence data of Xylosandrus mancus (BLANDFORD, 1894) from the GenBank (AF187143)
was used.
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INTRODUCTION

The investigation of the Hungarian scolytid fauna was rather extensive in
the last decades. The last detailed description was published by ENDRODI
(1959). The checklist of the Hungarian weevils (family Curculionidae) —
where, regarding the latest taxonomic rating, also the former family of the
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Scolytidae belongs to — was published cleven years ago by PODLUSSANY
(1996). He listed altogether 105 bark and ambrosia beetles for Hungary. Some
more detailed investigations were made on some forestry related, or damage
causing species (LAKATOS 20006).

However, it doesn’t mean, that no new arrivals were recorded for the last
50 years. Some recent examples are: Xyleborus affinis EICHHOFF, 1868, which
were introduced to Hungary with Dracaena live stocks (TUSNADI & MERKL
1991); Phloeosinus aubei (PERRIS, 1855) and P. thujae (PERRIS, 1855) which ex-
panded their natural Mediterranean distribution area to Hungary (RAKK &
BURGES 1994); and Ips amitinus (EICHHOFF, 1871) and Carphoborus minutus
(FABRICIUS, 1798), which were found first during detailed investigation of the
Hungarian forests (LAKATOS 2006).

In 2005 we have found a further species. The importance of Xylosandrus
germanus (BLANDFORD, 1894) is highlighted by the fact that both on his na-
tive distribution area (Asia) and in North-America (where it was introduced in
the early 20th century) the species is considered as an important pest.

The aim of our investigations was (1) to confirm the presence of X.
germanus in Hungary using morphological characters and genetic markers,
and (2) to evaluate the importance and hazard of the species for the Hungarian
forestry.

MATERIALS AND METHODS

Sample collection - Individuals of X. germanus were collected in Hungary (Nagym:'tté,
Baranya county; N: 46° 11’ 10.78” E: 17° 58’ 35.56”). Altogether four beetles were excavated
from felled Quercus and Tilia logs, on the 31 May 2005 by F. LAKATOS and H. KAJIMURA; and
further 32 specimens were reared from the artacked logs in light eclectors art the Institute. The
prepared specimens are deposited in the Coleoptera Collection of the Hungarian Natural His-
tory Museum (Budapest) and at the Institute of Sylviculture and Forest Protection, University
of West Hungary (Sopron). Further individuals were received from South Germany
(Baden-Wiirttemberg), collected by ToBiAs BEIGEL (Table 1). Samples were placed into abso-
lute ethanol and stored at -20 °C.

Molecular analysis — Insect DNA was extracted using the GenElute”™ Mammalian
Genomic DNA Miniprep Kit (Sigma-Aldrich, USA) following the manufacturer’s protocol.
The extracted DNA was stored at 4 °C for up to 3 weeks, but for long term storage DNA was
kepr at —20 °C. The amplification of the DNA was carried out in 25 pl reactions containing
3.75 mM MgCl, 125 uM dNTPs (Sigma-Aldrich, USA), 0.5 uM of the primers “Dick”
S'ccaacaggaattaaaattrtragatgattage-3' (position: 2410-2441) and “Par” 5’ tecattgeactaatctgecatatta -3
(position: 3014-3039) (LUNT et al. 1996) and 1U of Promega Taq. The amplifications were
carried with an initial denaturation step of 3 min at 94 °C, which was followed by 35 cycles of
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94 °C (30 sec), 48 °C (60 sec) and 68 °C (90 sec) and a final extension step at 68 °C (10 min).
PCR was performed in an Eppendorf Mastercycler in 200 pl tubes. The sequence reactions were
pchormcd on an AB 3730XL sequencer at the University of Illinois, Chicago.

Statistical analysis — The mitochondrial DNA sequence alignment was performed by
Clustal X (THOMPSON et al. 1997) using default setting. Distance analysis was performed by the
Neighbor Joining NJ algorithm (SArTu & NEI 1987, STUDIER & KEPPLER 1988) as it is imple-
mented in the MEGA version 3 (KUMAR ef al. 2004). The distance matrix was calculated based
on the Tamura-Nei substitution model (TAMURA & NEI 1993), while the robustness of the to-
pology was tested by bootstrapping with 1000 repetitions (FELSENSTEIN 1985, 1988). For com-
parison also the GenBank entry of Xylosandrus mancus (BLANDFORD, 1898) (submitted by
NORMARK ef al.: AF187143) were taken.

RESULTS

Morphological comparison — The collected individuals (all females) were
compared to individuals deposited at the Coleoptera Collection (Hungarian
Natural History Museum, Budapest). All comparison materials originated
from Germany, collected between 1953 and 1974. Both the antennal and elyt-
ral morphology were similar.

Genetical comparison — Five individuals from Hungary represent one
haplotype (HT-1), while the three German individuals represent two haplo-
types (HT-1and HT-2) on the 397bp fragment of the COI gene (Table 1). The
outgroup X. mancus showed a sequence divergence of 20.91% to the X.
germanus populations (Table 2, Fig. 1). The vast majority of sequence varia-
tion observed occur on third codon positions (65 sites, 78.31%) followed by
first (13 sites, 15.67%) and second codon positions (5 sites, 6.02%).

Both haplotypes found (HT-1 and HT2) were submitted to the GenBank
under the accession numbers HT-1 EF433438 and HT-2 EF433439.

Table 1. Collection sites and haplotypes of investigated Xylosandrus germanus samples

Individual/ GenBank
Country Area Abbreviation Haplotype identifier
Hungary Nagymité HU-1 HT-1 EF433438

HU-2 HT-1

HU-3 HT-1

HU-4 HT-1

HU-5 HT-1

Germany Baden-Wiirttemberg DE-1 HT-1
DE-5 HT-2 EF433439

DE-6 HT-2
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Table 2. Sequences and muration sites of investigated Xylosandrus germanus haplotypes and Xylosandrus mancus sequences from GenBank
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DISCUSSION

Fifty two known species belong to the genus Xylosandrus REITTER, 1913.
Most of them are native to the tropical and subtropical Southeast Asia. Five
species can be found in North America (but four of them are introduced) and
only one (also introduced), X. germanus in Europe (WOOD & BRIGHT 1992).
The closest genus is Xyleborus EICHHOFF, 1864, which is shown also by several
Xylosandrus species which were described first as Xyleborus species (also
Xylosandrus germanus). Some species of the genus, e.g. Xylosandrus mutilatus
(BLANDFORD, 1894), are investigated more in details (KAJIMURA & HIJII
1992, 1994), but most of them are poorly known.

The detailed description of body characters are presented by PFEFFER
(1995) and WOOD & BRIGHT (1992). The main differences between male and
female beetles are typical as usual for all Xyleborini. The flying female is
2.0-2.3 mm, while the flightless male is spheroid and 1.0-1.8 mm large. Both
the body characters and gallery structures are similar to Xyleborus dispar
(FABRICIUS, 1792), which is one of the most common Xyleborini in Hungary,
but the body size is smaller by X. germanus. The typical gallery is a so called
“family hole”, where all the adults and progeny are feeding on the ambrosia
fungi. The most typical features are the toothpick like sawdust protruding
from the entry holes.

69 | XGDE-5_HT-2
XGDE-6_HT-2
XGHU-2_HT-1
13| XGDE-1_HT-1
XGHU-3_HT-1
XGHU-4_HT-1
XGHU-1_HT-1
XGHU-5_HT-1
X_mancus AF187143

0.02

Fig. 1. Neighbour joining tree of the investigated Xylosandrus germanus (BLANDFORD, 1894)
individuals and Xylosandrus mancus (BLANDFORD, 1894) sequences as an outgroup
(Tamura-Nei parameter) available in the GenBank. Bootstrap values are given at nodes
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The species was described from Japan. The original distribution area is
East and Southeast Asia (Japan, Korea and the eastern part of China). It was
introduced to the USA (1932), where it was discovered in imported wine
stocks in greenhouses. The species escaped and became an important pest on
different woody plants (ATKINSON et al. 1990). In Europe it was first recorded
after the WWII in Germany (GROSCHKE 1953). The detailed investigations
figured out, that the species might be introduced with wood pieces imported
from Japan to South-Germany already at the beginning of the 20 century.
The species expanded its distribution area slowly to natural beach (Fagus) and
oak (Quercus) stands. The present distribution area includes France, Bel-
gium (BRUGE 1995), Germany (GROSCHKE 1953), Switzerland (MAKSYMOV
1987, GRAF & MANSER 1996), Italy (FACCOLI 2000), Austria and Russia
(MANDELSHTAM 2000). Many other countries must belong to the present dis-
tribution are too, but because of the lack of adequate information no details
are available.

X. germanus is highly polyphagous. In its native distribution area a great
variety of broadleaved and evergreen wood and shrub species can be affected
(e.g. tea shrub). The host range in the introduced areas (Europe and North
America) also includes many plant species, like: Quercus, Fagus, Acer, Alnus,
Betula, Buxus, Carpinus, Castanea, Corylus, Ficus, Juglans, Robinia (), Ulmus,
Picea, Pinus and Abies (POSTNER 1974).

The judgement of X. germanus is still controversial. The high number of
possible host plants and the reported damages especially in the USA - but also
in the native areas — assume a high risk also for the European forest ecosys-
tems. However, none of the investigations supported this assumption. The spe-
cies is presented in many countries for many years, but until now no considerable
damage was reported from Europe. It is considered everywhere as a secondary
pest, which can feed only in freshly felled logs and stumps. We have excavated
also the first individuals from freshly felled oak and linden logs, and reared
from attacked tree parts at the Institute of Sylviculture and Forest Protection.

Genetic analyses — the comparison of the 400bp fragment of the mito-
chondrial COI gene — also confirmed the high similarity of Hungarian and
German individuals, e.g. Xylosandrus germanus was found. Bootstrap values
calculated indicate the extension of both the length of COI fragment and the
number of individuals. The method should be used for species identification
also in other insect taxa.
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