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Abstract

In Central Europe seven /ps species are characterized
by differences in morphology, structure of galleries,
host specificity and aggressiveness. These species
were analysed by allozyme markers and by sequen-
cing 567 bp of the mitochondrial cytochrome oxidase |
gene, in order to define their phylogenetic relation-
ships. Orthotomicus erosus and Tomicus minor were
taken as outgroup species. The data revealed high
inter-specific and low intra-specific sequence diver-
gence. Plotting the observed sequence divergence
caused by transversions (Tv) and transitions (Ts) and
the level of saturation for Ts and Tv of each codon
position showed that the third positions were highly
saturated by multiple substitutions. Maximum parsi-
mony analysis produced two groups: (1) /. typogra-
phus, I. cembrae, I. amitinus, I. duplicatus and /.
acuminatus; (2) I. mannsfeldi, I. sexdentatus and the
two outgroups. In all analyses the species of the first
cluster were put together and /. typographus and /.
cembrae, and I. mannsfeldiand O. erosus emerged as
sister pairs.

The data do not support a common ancestor for the
seven European Ips species. The eight-spined bark
beetles (except /. mannsfeldi) and [. acuminatus
formed a monophyletic group. The close relationship
of I. mannsfeldi and O. erosus supports the latter
belonging to the genus /ps as proposed by Wood
(1982) and Escherich (1923). However, more genetic
markers and more species of the genera Orthotomicus
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and Pityokteines have to be analysed to resolve the
phylogenetic positions of /. sexdentatus and /. manns-
feldi within the tribe Ipini.
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Introduction

The bark beetle species within the genus /ps De Geer
(1775) are some of the main pests of European and
American coniferous forests. The main characters of
this scolytid genus are the structure of the sutures of
the antennal clubs and the denticles on the lateral
margin of the elytral declivity (Pfeffer, 1995, Wood,
1982). The males are the first to infest. They bore into
the bark, excavating a nuptial chamber and attract
females by pheromones. After mating, females lay
eggs along mother galleries. Larvae and young imagi-
nes bore through the phloem, disrupting the assimilate
transport between roots and crown. Beetles live all
their life cycle under the bark except for a short
dispersal flight (Postner, 1974).

The European genus Ips, with seven species, is
less diverse than the North American genus, with
twenty-five species (Postner, 1974; Wood, 1982). The
Ips species are divided in species groups, and
sibling species exist in both the European and the
American groups. In recent years Cane et al. (1990)
and Cognato et al. (1995) have worked on phylo-
genetic relationships of the American grandicollis
group comprising seven species having five pairs of
spines on the elytral declivity. Allozymes and
random amplified polymorphic DNA (RAPDs)
revealed congruence in the parsimony analysis and
the grouping paralleled morphological and beha-
vioural similarities.

European /ps comprise a group of three sibling
species and four other species. In addition to morphol-
ogy, form of mother gallery and host specificity, the
more important characters of these species are aggre-
gation pheromones and differences in their aggres-
siveness (Table 1). These characters are well studied
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The objective of this study was to assess species
limits and phylogenetic relationships among the
seven European /ps species and to provide prelimin-
ary information about intraspecific variation of the
species. Five polymorphic enzyme loci and 567 bp of
a mitochondrial (mt) gene were used in this study.
Allozymes are well established in scolytid species
(for review see Hayes & Robertson, 1992) and in
recent years mt DNA sequence data have been used
in coleopteran species to investigate problems in
systematics (Funk et al., 1995; Emerson & Wallis,
1996), conservation biology (Vogler et al, 1993) and
colonization (Juan et al, 1995). COl has provided
useful information for inter- as well as intra-specific
insect studies (e.g. Lunt et al., 1996). Orthotomicus
erosus and Tomicus minor were taken as outgroup
species.

whereas the four other species had alleles not present
in the other species. In I. typographus, I. amitinus, |.
cembrae and [. duplicatus additional bands were
detected between Est-7and Est-2caused by the hyme-
nopteran parasitoid Tomicobia seiineri. These effects
were already described in /. typographus by Lakatos
and Stauffer (unpubl. data).

Figure 1 presents the phenetic analysis of the
allozyme data using the UPGMA method based on
the Nei's D matrix. The eight spined bark beetles and
. acuminatus formed a monophyletic cluster. /. typo-
graphus and . cembrae, |. amitinus and /. acumina-
tus, and /. duplicatus and /. mannsfeldi were sister
pairs respectively. The confidence intervals of each
sister pair node was between 55% and 62%. /.
sexdentatus fell outside this cluster next to the out-
group T. minor.
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