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Abstract. This study aims to assess the abundance and diversity of Cerambycid beetles (Coleoptera:
Cerambycidae) in different types of habitats (urbanized, natural oak forest, herbaceous and mixed forest) of
the Zselic region in Hungary. Beetles were collected by sweep netting and hand collecting. Species richness
and diversity were analyzed for the different habitats. Temporal data also contributed to a better knowledge
of the flight period and ecology of the captured species and specimens. A total of 69 species were identified
during the sampling period (2009-2013). The period of adult flight activity was from the second week of May
until the second week of June. Plagionotus arcuatus L., Dorcadion aethiops Scopoli and Strangalia melanura
Fabricius were the most abundant species. The most diverse habitat type was mixed forest (Simpson Index=
0.9443; Shannon Index= 1.4373), and the least diverse one was the urbanized environment (Simpson Index=
0.4141; Shannon Index= 0.5111). The differences in diversity might be explained by the heterogeneity of
potential host plants available in the different habitats. Correspondence and cluster analyses revealed that
different habitats were associated with distinct beetle assemblages. Certain Cerambycidae species are
associated with certain habitats, although some species might be present in several types of habitats due to
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their lower plant specificity.
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Introduction

Longhorn beetles are of great ecological impor-
tance in forest ecosystems, their abundance and
diversity have always been in the focus of the at-
tention of entomologists. The role played by these
species in decomposition processes is of essential
importance as they are continuously releasing nu-
trients into the forest soil (Pimentel et al. 1992). Be-
sides, several species are forestry pests, sometimes
with great economic impact, such as the welsh oak
longhorn beetle (Pyrrhidium sanguineum L.), the
old-house borer (Hylotrupes bajulus L.) and the
European spruce longhorn beetle (Tetropium casta-
neum L.) (Allison et al. 2004). Numerous studies
have also concentrated on the abundance of ar-
thropods in various forest communities and forest
ecosystems (Ungureanu et al. 2008, Peris-Felipo et
al. 2011, Adeduntan & Adeyinka 2013).

In Central Europe, including Hungary, de-
ciduous forest biotopes are frequently intersected
by areas of brushwood, arable lands or settlements
(Lehmann 1976, Borhidi 1984, Salamon-Albert &
Horvath 2008). However, in the closer vicinity of
these areas, it is often possible to identify zones
that have regained their highly diverse natural
communities after the cessation of human impact
(Myers et al. 2000).

The majority of xylophagous species including
longhorn beetles feed under the bark or in the
heartwood of dead trees or dead parts (e.g. dead
branches) of living trees and only a few species are
inhabiting living trees and branches (Cséka &
Kovacs 1999). However, in Hungary only 80 % of
the longhorn beetle species are inhabiting woody
plants, the other 20 % feed on stalks and roots of
herbaceous plants (Bense 1995). The majority of
species are oligo-, or polyphagous, but there are
also strict monophagous species (Hoskovec & Re-
jzek 2005). These monophagous species are
strongly tied to their host plants, therefore the bee-
tles can be found on the surface of these plants or
in their close vicinity (Merkl & Vig 2010). Several
species prefer warm and sunny conditions and
adults can be found on flowers of herbaceous and
woody plants, on stems, branches, sap-flows of
trees and shrubs or on wood piles (Bense 1995).
The females of some species must feed high en-
ergy content organic matter, that the adults to be-
come sexually mature (Hanks 1999). Adult long-
horn beetles feed on pollen, leaves, pieces of dead
or fresh bark, stalks of herbaceous plants, or on
wood sap and fermenting fruits.

More than 220 species of longhorn beetles
have been recorded from Hungary (Merkl & Vig
2010). According to Kovacs et al. (2001), 109 spe-
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cies are known from Somogy County (south-
western Hungary). This figure increased by a fur-
ther 51 species following an examination of the
collections of different Hungarian museums and
educational institutions (Kovacs et al. 2001).
Therefore, at present, 160 longhorn beetle species
are known from the county, and habitats of 37 rare
species and aberrations (different from basic type)
can be found in Somogy. Few other studies also
contribute with scattered data from the county
(Horvatovich 1995, Lokkos 2003). Based on the lit-
erature, the longhorn fauna of Somogy can be con-
sidered diverse and rich in rare species (160 spe-
cies were proved from this area) compared to the
Great Hungarian Plain (Kovécs et al. 2001).
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This study aims to analyse the Cerambycidae
fauna of the Zselic region (Somogy county, Hun-
gary) in the context of different vegetation types,
providing data regarding the species diversity,
abundances and distributions in the different habi-
tat types. In addition, adult flight periods and
phenological features of species were also investi-
gated.

Materials and Methods

Samples were taken in the Zselic region of Somogy
county (south-western Hungary, Fig. 1). Located in the
eastern part of Somogy, the area extends over 9361 ha,
with an average altitude of 250-300 m. At several points it
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Figure 1. Collecting sites with vegetation types and geographical coordinates.
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is characterized by an intensive anthropogenic distur-
bance, but Zselic is the most forested landscape in South
Transdanubia. Its woodlands are very diverse, ranging
from submountaneous mesophilous beech forests to dry,
closed and open woodland patches. The most frequent
woody habitat types of this region are alder and ash
swamp woodlands, riverine ash-alder woodlands, sessile
oak-hornbeam woodlands, hornbeam-beech woodlands,
turkey oak-sessile oak woodlands, and other hardwood
forests and plantations (Salamon-Albert et al. 2010).

The precipitation regime of the region is sub-
Mediterranean, with an annual rainfall of 730-760 mm,
resulting in a humid environment. Due to average tem-
peratures recorded throughout the year (9.8-10 °C) and
the low average rainfall, this region belongs to the mod-
erately warm and moderately humid climate district
Péczely (1979), Bartholy et al. (2004) and Csima &
Horanyi (2008).

The Zselic region is characterized by four different
types of habitats: urbanized (park or alley with several
native and introduced tree species), quercetum, oak forest
(mainly Quercus cerris L., Q. petraea Matt. and Fagus silva-
tica L.), mixed forest (mainly Quercus cerris L., Q. petraea
Matt., Fagus silvatica L., Acer saccharinum L., A. platanoides
L., Picea abies L., with small herbaceous clearings) and
herbaceous (specific communities of several herbaceous
plants).

Specimens were hand collected from plant branches
and wood piles, and by using insect net within herba-
ceous habitats. Collecting only by hand or net would have
greatly under-represented nocturnal species. Sampling
took place weekly (from March to July) between 2009 and
2013, with a few exceptions due to unforeseeable circum-
stances. Sampling sites were chosen based on the pre-
dominant habitat of the species: wood pile, undisturbed
biocoenosis. The captured specimens were killed by
ethyl-acetate, poured on small patches of cotton wool at
the bottom of small glass vials. Prepared specimens were
identified by use of the monograph of Kaszab (1971) and
the illustrated website of Hoskovec & Rejzek (2005). The
collected insects were placed in the entomological collec-
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tion of Kaposvar University.

The data were used to analyse species richness
(number of species), number of specimens and tribes, cal-
culate diversity indices (Simpson, Shannon Menhinick,
Margalef and Berger-Parker indices) (Téthmérész 1995,
Collwell 2009). Correspondence analysis (Matushita in-
dex) and cluster analysis (Jaccard’s index; Baroni-Urbani
& Buser 1976) were conducted to identify possible rela-
tionships among habitats based on species distributions.
The algorithm used was complete linkage. In addition, a
phenological flight diagram was prepared based on the
observations of each longhorn tribe. Statistical calcula-
tions were carried out using Microsoft Excel 2007 and
NuCosa software package (T6thmérész 1993).

Results

Diversity analysis
During the five-year period of this study, 1613

cerambycid beetles, representing 69 different spe-
cies were captured (Table 1). Certain species were
particularly abundant, for instance Plagionotus ar-
cuatus L., with 227 specimens collected (14.07 % of
the total), Dorcadion aethiops Scopoli, with 153
specimens (9.48 %) and Strangalia melanura Fabri-
cius, with 118 specimens (7.31 %). Pontomediter-
ranean faunal elements were netted from herba-
ceous habitats, including Calamobius filum Rossi,
Agapanthia viti Rapuzzi et Sama and Theophilea
subcylindricollis Hladil. Specimens of several
threatened species were observed, such as Morinus
funereus Mulsant (IUCN category: VU Alc), Rosalia
alpina L. (IUCN category: VU Alc), and Cerambyx
cerdo L. (IUCN category: VU Alc+2c). In addition,
some dangerous pests were collected: Pyrrhidium
sanguineum L. and Plagionotus spp. from forest
habitats (both oak- and mixed), and Hylotrupes ba-

Table 1. List of species captured , with global (ni) relative (pi), and habitat abundances.

No. species ni  pi x100 Habitat
Mixed forest Herbaceous Quercetum Urbanized
1. Aegopis scrabricornis 1 0.061 - - - 1
2. Agapanthia cardui 34 2107 7 23 4 -
3. Agapanthia dahli 4 0247 2 2 - -
4. Agapanthia intermedia 2 0123 - 2 - -
5. Agapanthia viti 9 0557 - 9 - -
6. Agapanth. villosoviridescens 16 0.991 6 9 1 -
7. Agapanthia violacea 17 1.053 - 17 - -
8. Alosterna tabacicolor 13 0.805 7 6 - -
9. Anaglyptus mysticus 4 0247 2 1 - 1
10. Aromia moschata 1 0.061 - - - 1
11. Asemum striatum 3 0185 3 - - -
12. Calamobius filum 4 0247 - 4 - -
13. Callidium violaceum 1 0.061 1 - - -

continued on the next page
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Table 1. (continued)

No. species ni  pi X100 Habitat
Mixed forest Herbaceous Quercetum Urbanized

14. Cerambyx cerdo 6 0371 1 - 5 -
15. Cerambyx scopoli 79  4.897 35 - 39 5
16. Chlorophorus figuratus 9 0557 4 5 - -
17. Chlorophorus various 44 2727 - 41 - 3
18. Clytus arietus 32 1.983 19 - 11 2
19. Dinoptera collaris 2 0123 1 1 - -
20. Dorcadion aethiops 153 9.485 - 19 - 134
21. Dorcadion fulvum 19 1177 8 6 5 -
22. Dorcadion scopoli 11 0.681 - - - 11
23. Exocentrus lusitanicus 4 0247 1 3 -
24. Grammoptera ruficornis 17 1.053 10 7 -
25. Hylotrupes bajulus 2 0123 - - - 2
26. Lamia textor 3 0185 2 - - 1
27. Leiopus nebulosus 6 0371 2 3 -
28. Leptura aurulenta 2 0123 2 - - -
29. Leptura maculata 56  3.471 21 35 - -
30. Leptura rubra 8 0495 5 3 - -
31. Leptura sanguinolenta 10 0.619 4 5 -

32. Leptura sexguttata 15 0.929 10 5 - -
33. Mesosa curculionides 11 0.681 11 - - -
34. Monochamus sartor 2 0123 - - 2
35. Morinus funereus 14 0.867 5 2 6 1
36. Neodorcadion bilineatum 12 0.743 - 12 - -
37. Oberea oculata 1 0.061 - - - 1
38. Pachytodes erraticus 10 0.619 2 6 2 -
39. Pachytodes cerambyciformis 45 2789 8 31 6 -
40. Phymatodes fasciatus 1 0.061 - - - 1
41. Phymatodes testaceus 29 1.797 9 - 17 3
42. Phytoecia cilindrica 3 0185 3 - -
43. Phytoecia nigricornis 3 0185 - 3 - -
44. Phytoecia virgula 5 0309 - 5 - -
45. Plagionotus arcuatus 227 14.07 79 - 148 -
46. Plagionotus detritus 59  3.657 24 - 35 -
47. Plagionotus floralis 9 0557 - 7 - 2
48. Poecilium alni 26 1.611 11 - 15 -
49. Pogonocherus hispidus 1 0.061 - - - 1
50. Pseudovadonia livida 6 0371 - 6 - -
51. Pyrrhidium sanguineum 86 5.331 27 - 59 -
52. Rhagium inquisitor 14 0.867 12 - 1 1
53. Rhagium sycophanta 8 0495 2 5 1
54. Rhopalopus claviceps 18 1115 8 - 9 1
55. Rhopalopus macropus 18 1115 7 - 11 -
56. Rosalia alpina 35 2169 14 - 21 -
57. Saperda octopunctata 17 1.053 10 - 7 -
58. Saperda scalaris 5 0.309 - - 5 -
59. Spondylis buprestoides 1 0.061 1 - -
60. Stenopterus rufus 15 0.929 4 8 3 -
61. Stenostola ferrea 79 4897 44 - 35 -
62. Stictoleptura scutellata 14 0.867 6 1 7 -
63. Strangalia bifasciata 9 0557 3 6 - -
64. Strangalia melanura 118 7315 20 71 27 -
65. Strangalia nigra 24 1487 8 13 3 -
66. Strangalia septempunctata 30 1.859 9 17 4 -
67. Theophilea subcylindricollis 21 1.301 - 21 - -
68. Xylotrechus antilope 45 2789 28 - 17 -

69. Xylotrechus rusticus 5 0309 3 - 2 -
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julus L. from urban habitats.

Cerambycid abundance and diversity was as-
sessed for each of the four habitats (Table 2).
Abundance was highest in the forested habitats,
followed by herbaceous habitats, while the small-
est abundance was recorded in urbanized habitats.
The most species-rich habitat, with the highest
number of specimens, was the mixed forest. A
lower number of species coupled with a higher
number of observed individuals was found in the
urbanized environment. Mixed forests presented
the highest species richness, with 47 species, fol-
lowed by herbaceous (37), quercetum (30) and ur-
banized (21) habitats. The diversity indices fol-
lowed the same trends, with the exception of the
Berger-Parker Index, which expresses dominant
species. The most intensive presence of the most
abundant species was evinced in urbanized habi-
tats, followed by quercetum, herbaceous, and fi-
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nally mixed forest habitats.

The results of cluster and correspondence
analysis (Fig. 2, 3) lead to the conclusion that the
urbanized habitat is the most dissimilar. The clus-
ter analysis (Fig. 2) showed that quercetum and
herbaceous habitats are very similar in community
(Fig. 3)
showed the grouping of different habitats. These
results show that quercetum and mixed forest are
not distinguishable, but both are distinct from
herbaceous. Certain species are associated with
certain habitats, although some species may be
present in more than one habitat due to their
lower plant specificity. On the other hand, some
longhorn species are particularly strongly tied to
their habitats. These are typically monophagous,
stenotopic insects (e.g. Calamobius filum Rossi,
Agapanthia viti Rapuzzi et Sama in herbaceous
vegetation, or Saperda scalaris L. in quercetum).

structure. Correspondence analysis

Table 2. Results of diversity analyses of examined habitats of Zselic region.

Mixed forest

Herbaceous Quercetum Urbanized

Total number of specimens 508 418 511 176
Number of species 47 37 30 21
Number of tribes 15 9 15 13
Simpson 1-D 0.9443 0.9323 0.8775 0.4141
Shannon H 1.4373 1.3387 1.1495 0.5111
Menhinick (M) 2.0861 1.8101 1.3274 1.5837
Margalef (MR) 17.0055 13.7352 10.7090 8.9086
Berger-Parker 0.1555 0.1698 0.2896 0.7613
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Figure 2. Cluster analysis (with Jaccard index) of four habitats within the Zselic region.
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Figure 3. Correspondance analysis showing the distribution of Cerambycidae species per habitat of the Zselic
region using the Matushita index (Axis 1 and 2 = 0.9569). The numbers indicate species, as indicated in the

first column of Table 1.

Phenology

Phenological studies were based on the number of
specimens caught over the five year period (Table
3). Catch data were displayed by tribes for the
sake of simple representation. The diagram shows
that adult longhorn beetles mostly appeared in
Zselic region at the end of spring and at the be-
ginning of summer, with no activity during au-
tumn and winter. Main flight activities were ob-
served from the second week of May until the sec-
ond week of June.

Naturally, differences were detected by tribe
on the basis of flight periods. The following tribes
are active in the early spring (by the end of April):
Callidiiini, Clytini, Dorcadiini, Rhagiini. (species
of these tribes already fly en masse at the end of
April: Pyrrhidium sanguineum L. Poecilium alni L.,
and Dorcadion aethiops Scopoli), and Saperdini.
Agapanthiini (Agapanthia dalhi Richter, A. wviti
Rapuzzi et Sama, A. cardui L., etc.), Lepturiini
(Leptura aurulenta Fabricius, L. rubra L.), and Phy-
toeciini (Phytoecia cilindrica L., P. virgula Charpen-
tier) are active by mid-spring (early May). Tribes
that remain active into mid-summer include
Clytini (Xylotrechus rusticus L., or a highlighted
example: Clorophorus various Miiller), Cerambycini

(Cerambyx cerdo L., C. scopoli Fuessly) and Rosali-
ini.

Discussion

Members of Cerambycidae are important elements
in the decomposition processes and in the nutrient
cycle of natural ecosystems (Martius 1997, Ohsawa
2008). These beetles have a prominent role in the
optimal operation of both woodland and some
herbaceous ecosystems (Miiller et al. 2008). Obvi-
ously, their protection should be a decisive re-
quirement in the future. In addition, the presence
of some vulnerable, threatened longhorn species
(Morinus funereus Mulsant, Rosalia alpina L., Ceram-
byx cerdo L.) could help to emphasize the out-
standing ecological value of the Zselic forests and
its associated biocoenoses.

The longhorn beetles of the Carpathian Basin
have been the subject of several faunistic and eco-
logical studies (Kovacs et al. 1997, Cs6ka & Kovécs
1999, Kovacs et al. 2000, Merkl & Vig 2010), allow-
ing a better understanding of their biology and
distribution. Some eco-faunistic surveys also
originated from the area of Somogy (Kovécs et al.
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Table 3. Phenology of Cerambycidae from Zselic region as a function of tribes.
The numbers refer to the observation occasions not specimens number.

10 days S oo o= o= b s s ow @ . 2 B
§EEEEISES 53350
S3TITIIICEIIIS
- % T ®§ % 2 T % % g B E T T T

Tribes H = & A TN Ao & @ g Z,

Acanthocinini - - - - -2 6 1 2 - - - - - -

Agapanthiini - - 14 10 3 14 6 1 - - - -

Asemini - - - -m - - - - - - - -

Callidiini 1 - 3 15 8 5 8 4 1 - - .-

Callichromatini - - - - - - - - - - - - - -

Cerambycini - -1 4 6 4 4 3 7 -2 1 - - -

Clytini - - - 811 15 12 10 9 2 10 1 2 -

Dorcadiini - - -8 7 7 4 7 2 - - - - -

Hylotrupini - - - - - - - - - - - - - -

Lamiini - -1 3 1 3 4 - -1 -1 - -1

Lepturini - - - 5 21 13 25 23 9 28 7 4 - -

Megopidini - - - - - e

Mesosini - - -1 1 -1 1 -1 1 - - -

Monochamini - - - - - - - 1 - - - -

Obereini e

Phytoeciini - - - -5 1 1 3 - - - - oo

Pogonocherini .

Rhagiini - - -4 2 7 3 3 - - - - - - -

Rosaliini - - - - - - -2 3 2 2 2 1 - -

Saperdini - - - 4 6 7 3 2 3 - - - -

Spondylidini - - - - - - - - - -

Stenopterini - - - - - - -4 -3 - - - - -

Total observationnumbers 1 0 6 47 68 85 61 8 58 19 44 13 7 0 2

2001, Hegyessy & Kovécs 2003, Lokkss 2003), but
these studies did not discuss diversity by habitats.
Besides providing data on habitat preference,
the applied sampling strategy also permitted the
study of the family’s phenology, leading to the
conclusion that adult activity in the Zselic region
is restricted to the spring and summer months,
specifically from mid-May to mid-June (without
the nocturnal species). Our observation coincided
with the results of Hoskovec & Rejzek (2005).
According to our advance expectations, the
diversity analysis for the Zselic region showed
that beetle communities differed according to
habitat. These differences can be explained by the
heterogeneous host plant spectra provided at the
different habitats. Mixed forests, representing a
diverse plant composition could give shelter to
more longhorn species than urbanized environ-
ments with far fewer host plants (Raupp et al.
2010, Sattler et al. 2011). By all means, in the latter
habitats, only a small number of Cerambycidae
species are able to find their required host plant
species and accordingly, complete their life cycle
(Peris-Felipo et al. 2011). Therefore, the farmers

should try to reserve the natural border plant
communities beside the tilled ploughed land too.
In general, mostly synanthrope species with a
broad ecological adaptability can be found in these
artificial habitats. Hylotrupes bajulus L. can be con-
sidered as a good example, occurring only in local
infestations of structural softwoods in urban or ru-
ral buildings, and in reservoir populations in lum-
ber storage sites (Robinson 2002). In view of these
facts, it is essential to conserve the diversity of the
native plants and forests and protect the threat-
ened species of the Zselic region.
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