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ABSTRACT

The paper describes cytogenetic observations of Pachytodes erraticus (Dalman 1817) for the
first time. Also presented are the distribution of this species in Turkey with a map and in the
world, chorotype classification of the species, photos of male genitalia, the mitotic metaphase
stage and karyogram. The results indicate that the chromosome number is 2n = 18.
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RESUMEN

Se describen las observaciones citogenéticas de Pachytodes erraticus (Dalman 1817) por
primera vez. También, se presentan la distribucién de esta especie en un mapa de Turquia
y en el mundo, la clasificacién de las especies corotipo, fotos de los genitales masculinos y de
los estados metafase mitética y karyogramatica. Los resultados indican que el namero de

cromosomas es 2n =18.
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To date approximately 1,500,000 species of
animals have been described worldwide, and 80%
of them are insects. Cytogenetic descriptions and
analyses have been conducted on only about 1%
of all species, and this considered too limited to
support comprehensive biological studies. Cy-
togenetic studies on insects began in the 19th
century. The number of chromosomes in various
insect species was found to range mainly between
n =4 and n = 20, but with extremes of n = 1 (Myr-
mecia croslandi Taylor, 1991: Formicidae: Hyme-
noptera) and n = 217-223 (Polyommatus atlantica
(Elwes, 1905)) (de Lesse 1970; Crosland & Crozier
1986; Gokhman & Kuznetsova 2006).

At the present, unaccompanied external mor-
phological taxonomy is not enough for an indis-
putable classification of some taxa. Classifications
based only on external morphology have caused
disagreements and even mistakes in assigning
systematic ranks of many taxa. The status of the
Vesperidae is a case in point. Svacha et al. (1997)
made a study that included the larval morpholo-
gies and biologies of a few species, which led them
to regard the Vesperidae as a subfamily of the Ce-
rambycidae. Yet Brustel et al. (2002) treated the
Vesperidae as a separate family. Dutrillaux et al.
(2007) included the karyotype definition of Ves-
perus xatarti, and they, to regarded the taxon as

a subfamily of the Cerambycidae. Recently Lobl
& Smetana (2010) in their catalog presented the
Vesperidae as a subfamily of Cerambycidae. How-
ever, current status of knowledge of larval mor-
phologies and cytogenetic data do not support this
last designation of the status of the Vesperidae.
Consequently the status of this taxon is still un-
der discussion.

Comparative karyology may have some advan-
tages over other methods in taxonomic studies of
animals. Chromosomal characters are essentially
morphological characteristics. On the other side,
some characters of the karyotype, such as the
number of chromosomes, arms of chromosomes,
nucleolar organizers, heterochromatic blocks,
etc.,, can vary within a species (Gokhman &
Kuznetsova 2006).

A number of cytogenetic studies of species of
the Cerambycidae have been conducted by inves-
tigators in various countries during the past sev-
en decades. For example, Ehara (1956) gave the
chromosome numbers of 23 species in Japan be-
longing to the subfamilies Lepturinae, Ceramby-
cinae and Lamiinae. Teppner (1966) determined
the chromosome numbers of 20 species that were
distributed in Central Europe. Also Teppner
(1968) determined the chromosome numbers of
25 species distributed in Central Europe. Kudoh
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et al. (1972) gave both the haploid and diploid
chromosome numbers of 5 species of the subfam-
ily Lamiinae. Smith & Virkki (1978) compiled all
cytogenetic studies on Coleoptera up to 1978 and
gave the chromosome numbers of 157 species of
Cerambycidae. Vidal (1984) presented the chro-
mosome numbers of 3 long-horned species. Vaio
et al. (1985) observed the meiotic chromosomes of
2 species of the genus Trachyderes. Lachowska et
al. (1996) mentioned both the haploid and diploid
chromosome numbers of Agapanthia violacea of
the subfamily Lamiinae. Holecova et al. (2002)
gave the chromosome numbers of 2 long-horned
species. Rozek et al. (2004) presenteded the chro-
mosome numbers of 3 long-horned species. Dutril-
laux et al. (2007) carried out a karyologic study
on the species Vesperus xatarti of the subfamily
Vesperinae. He presented the chromosome num-
ber as 2n = 54 + XX (%) and 2n = 53 + XY Y, (3).

The diploid chromosome numbers of long-
horned beetles range between 10 and 36. The sex-
chromosome system of long-horned beetles is the
parachute type (Xy ). The most frequent diploid
chromosome number in the Cerambycidae is 2n =
20 (18AA + Xy ) (Smith & Virkki, 1978).

The objectives of this study were to investigate
the cytogenetics of the cerambycid species Pachy-
todes erraticus (Dalman, 1817), and to contribute
data needed to clarify the taxonomic status of the
genus Pachytodes Mulsant, 1863.

MATERIALS AND METHODS

The specimens were collected from Ankara
province of Turkey in 2009 and 2010 and were
deposited in Gazi University, Ankara, Turkey.
The chromosomes were obtained according to
the method of Rozek (1994) with some altera-
tions. Thus thee specimens were placed in a kill-
ing jar charged with ethyl acetate. Abdomens of
the specimens were cut open and the abdominal
contents, especially testicular tissue of the male,
and mid-gut tissues of both males and females,
were transferred into petri dishes with distilled
water for 10-15 min. Next the tissues of a sin-
gle specimen were transferred into a cryotube
with 0.05% cholchicine solution, held for 45-60
min at room temperature, and then fixed in 3:1
fresh ethanol-acetic acid solution for at least 1
h. Small pieces from the treated tissues were
taken and each piece was mounted on a clear
slide. Other tissue pieces were placed in a drop
of 45% acetic acid and dissected with a dissec-
tion pin and a scalpel. Then, each tissue piece
was mounted on a slide, covered either with a
cover slip or another glass slide and pressed
firmly. These preparations were immersed in
liquid nitrogen. The slide and cover slip or the 2
pressed together slides were separated and left
to dry. Next the dry preparations were stained
with 4% Giemsa Phosphate Buffer (pH = 6.8) for
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10 min, and washed with distilled water. After
drying, the preparations were examined under a
stereo compound microscope (Leica DMLB). The
observed chromosomes were photographed with
10X/100X zoom lenses.

REsuLTS AND DiscussioN

Subfamily Lepturinae Latreille, 1802

Tribe Lepturini Latreille, 1802

Genus Pachytodes Pic, 1891

Type species: Leptura cerambyciformis Schrank, 1781

As commonly accepted, the Palaearctic genus,
Pachytodes Pic, 1891, is represented by only 5
species in the whole world as P. cerambyciformis
(Schrank, 1781), P. cometes (Bates, 1884), P. er-
raticus (Dalman, 1817), P. longipes (Gebler, 1832)
and P. orthotrichus (Plavilstshikov, 1936). The
members of the genus are distributed from Spain
(western Europe) to eastern Siberia, Far East
Russia and China. P. cerambyciformis and P. er-
raticus are the most widely distributed members
of this genus.

In Turkey, Pachytode is represented only by 2
species, i.e., P. cerambyciformis (Schrank, 1781),
and P. erraticus (Dalman, 1817), according to
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Fig. 1. Habitus of Pachytodes erraticus (dorsal view).
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Fig. 2. Chromosomes of Pachytodes erraticus. 2A, Mitotic metaphase chromosomes from mid-gut tissue of P.

erraticus. 2B, Karyogram of P. erraticus (2n = 18).

(Ozdikmen 2007). Despite this, Lobl & Smetana
(2010) mentioned only 1 species for Turkey, i.e., P.
erraticus (Dalman, 1817).

Pachytodes erraticus (Dalman, 1817)
Original combination: Leptura erratica Dalman, 1817

According to Lobl & Smetana (2010), this spe-
cies has 2 subspecies in the world as the nomi-
notypical subspecies and P. erraticus botitcheri
(Pic, 1911). The species is represented only by the
nominative subspecies in Turkey. It is widely dis-
tributed in Turkey (Map 1). The other known sub-
species, P. erraticus bottcheri (Pic, 1911) occurs in
Kazakhstan, West and East Siberia and China.

Pachytodes erraticus erraticus (Dalman, 1817)

Material Examined

TURKEY: Ankara prov.: Beypazari, Inézii Val-
ley, 03-VI-2009, 1 specimen; 22-VI-2009, 8 speci-
mens; 27-VI-2010, 2 specimens; Ankara prov.:
Kizilcahamam, 25-VI-2009, 4 specimens; 11-VII-
2009, 1 specimen (Fig. 1).

Cytogenetics

The observed density of chromosomes was low
because of the low of mitotic and meiotic activa-
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tions in the examined material. Like other mem-
bers of the Coleoptera, long-horned beetles have
holometabolous development. In various coleop-
terans the mitotic and meiotic activities of the
larval, pupal and imaginal stages occur diversely.
This was evaluated and elaborated by Teppner
(1968) with regard to spermatogenesis. He noted
that meiosis is initiated in the pre-pupal stage,
and that spermatogenesis is accelerated in the
last larval instar and is continued in adult. More-
over Teppner observed that time timing of these
processes varied among the different taxa, such
as subfamilies. Thus, spermatogenesis, which oc-
curs in the last larval instar, decelerates in the
adults of the subfamilies Lepturinae and Asemi-
nae, whereas it is continues at the same speed
and intensity in the adult stages of the Ceram-
bycinae and Lamiinae. Moreover, the duration of
meiosis differs from stage to stage in these taxa.

In the present work, we conducted the cyto-
genetic investigations in the adults, because the
identifications of species of the larvae and pupae
are very difficult.

The observed that the chromosomes of long-
horned beetles are small, and the centromere re-
gions and the lengths of the arms of the chromo-
somes could not be clearly discerned. Therefore
only the number of chromosomes could be estab-
lished with precision.

We determined that the diploid chromosome
number of the species, P. erraticus, was 2n = 18
in the mitotic metaphase in mid-gut tissue of a
female (Fig. 2). This diploid chromosome number,
namely, 2n = 18, is the first finding for the sub-
family Lepturinae (Ehara 1956; Teppner 1966;
Smith & Virkki 1978).

The validity of the genus Pachytodes, which
was described by Pic (1891) as a subgenus of Ju-
dolia Mulsant, 1863, is under discussion (Ozdik-
men, 2011). We hope cytogenetic works like this
one can provide important data that contributes
to the resolution of this discussion. For this rea-
son, at least some North American taxa should be
examined cytogenetically.

The male genitalia of P. erraticus erraticus are
depicted in Fig. 3.

Records of Pachytodes erraticus erraticus in Turkey
(Fig. 4)

TURKEY: Afyon prov. [Akdag (Boztepe)] (Oz-
dikmen 2007); Amasya prov. [Merzifon] (Villiers
1959; Adlbauer 1992); Ankara prov. [Beytepe
(Incek), Kizilcahamam (Soguksu National Park,
Igk Mountain, Yukar1 Canh village, Giivem, Yen-
imahalle village, Yasin village)] (Ozdikmen et al.
2005; Ozdikmen 2006; Ozdikmen & Demir 2006;
Ozdikmen et al. 2009); Antalya prov. [Akseki, Al-
anya (Karapmar village), Finike (Alakir dam)]
(Adlbauer 1992; Ozdikmen & Caglar 2004; Turgut
& Ozdikmen 2010) Artvin prov. [Ardanu(;] (Sama
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1982; Lodos 1998); Bartin prov. [Kalecik village
and Girleyik] (Ozdikmen 2007); Bilecik prov. [as
Judolia erratica var. erythrura and Judolia er-
ratica var. rosinae] (Bodemeyer 1906; Lodos 1998);
Bitlis prov. [Resadiye] (Tauzin 2000); Bolu prowv.
[Devrek (Dorukhan pass), from Konuralp to Akca-
koca] (Sama 1982; Ozdikmen 2007); Cankir1 prov.
(Ozdikmen et al. 2005); Corum prov. [Bogazkale,
Karg: (Karagol village)] (Sama 1982; Ozdikmen
2007); Elazig prov. [Hazar lake as judolia er-
ratica] (Fuchs & Breuning 1971); Erzincan prov.
[Ballik6y] (Tozlu et al. 2002); Erzurum prov. [and
near as Judolia erratica, Askale, Hacthamza, Oltu
(Basakl), Senkaya (Turnah)] (Ozbek 1978; Adlbau-
er 1992; Tozlu et al. 2002); European Turkey [Is-
tranca Mountains (Verica valley)] (Ozdikmen et al.
2005); Gaziantep prov. (Lodos 1998); Gumiishane
prov. [Kelkit (Giinyurdu), Torul, Zigana Moun-
tains] (Villiers 1959; Tauzin 2000; Ozdikmen &
Caglar 2004); Hatay prov. [Akbez as Judolia errat-
ica, Dortyol env.] (Fairmaire 1884; Oymen 1987);
Isparta prov.[as Judolia erratica] (Demelt & Alkan
1962; Demelt 1963; Tuatay et al. 1972; Lodos 1998;
Ozdikmen et al. 2005) Istanbul prowv. [Alemdag
(Resadiye), Polonez village] (Demelt & Alkan 1962;
Demelt 1963; Sama, 1982; Lodos, 1998); fzmir
prov. [Agamemnun as Judolla erratica, Menderes
(Efemcukuru village)] (Giil-Ziimreoglu 197 5; Lodos
1998; Ozdikmen & Demirel 2005); Karabiik prov.
[Safranbolu (Bulak village and Giirleyik National
Park), Safranbolu—Eflani road (Orencik village),
between Eflani—Pinarbagi, Akcakese—Pinarbag
road] (Ozdikmen 2007); Kars prov. [Sarikamig
(Akkurt)] (Tozlu et al. 2002); Kastamonu prov.
[Central, Inebolu, Yaraligoz (Devrekani), Ballidag
pass (Daday), Ilgaz pass (Tosya), Yaraligoz] (Sama

Fig. 3. Male genitalia of Pachytodes erraticus. A. Ae-
deagus, B. Paramers (Scale bar = 1 mm).
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Fig. 4. Distribution of Pachytodes erraticus in the provinces of Turkey. The black areas show the provinces in

which P. erraticus has been recorded to date.

1982; Adlbauer 1992; Tauzin 2000; Ozdikmen et al.
2005); Kastamonu prov. [Kiire Mts. National Park
(Kerte village), Pinarbasi—Azdavay road (Karafasil
village and Sugla plateau), Azdavay (Ballidag Wild
Life Protection Area), Kiire—Seydiler road (Mas-
ruf pass), Yaraligoz pass, Tosya—Kastamonu road,
Dipsiz Gol National Park, Senpazar—Azdavay road
(Yumacik village)] (Ozdikmen 2007); Kirklareli
prov. [Igneada (Saka lake, Sivriler village)] (Oz-
dikmen & Caglar 2004); Kocaeli prov. [lzmit
(Beskayalar Natural Park, Ballikayalar Natural
Park)] (Ozdikmen & Demirel 2005); Konya prov.
[Giineysinir (Guragac), Tekebeli pass env., Bozkir—
Hadim road (Sogiit and Dereici env.), Hadim (Ko-
rualan town env.)] (Tozlu et al. 2002; Turgut &
Ozdikmen, 2010); Manisa prov. [Turgutlu Cardag
(Aysekisi h111 Domunludeve valley)] (Ozdikmen
& Demirel 2005); Samsun prov. [Ladik] (Tauzin
2000); Sinop prov. [Dranaz Mountain] (Sama
1982); Sivas prov. [Yildizeli (Cumhuriyet village)]
(Adlbauer 1992; Ozdikmen & Caglar 2004); Tokat
prov. [Almus, Mezra, Topcam Mountain, Yakacik
(Gokdere)] (Sama 1982; Adlbauer 1992); Trabzon
prov. [Macka (Siimela), Pontic Alpes] (Villiers
1959; Sama 1982); Tunceli prov. [Piltimiir, Ovacik
as P, erraticus anticedivisa Pic] (Fuchs & Breun-
ing 1971; Adlbauer, 1992); Yozgat prov. [Yozgat
National Park Akdagmagdeni (Olukozii plateau),
Akcakigla] (Ozdikmen & Caglar 2004; Ozdikmen &
Demirel 2005); Zonguldak prov. [Safranbolu] (Vil-
liers 1967; Ozdikmen et al. 2005) (Fig. 4).

Range and Chorotype of Pachytodes erraticus erraticus

Europe (Spain, France, Italy, Croatia, Bosnia-
Herzegovina, Serbia, Macedonia, Albania, Greece,
Bulgaria, European Turkey, Romania, Hungary,

Germany, Switzerland, Austria, Czechia, Slova-
kia, Poland, Slovenia, Belorussia, Ukraine, Mol-
davia, European Russia, European Kazakhstan),
East and West Siberia, Kazakhstan, China, Cau-
casus (Azerbaijan, Armenia, Georgia), Turkey,
Syria, Iran.

Chorotype: Sibero-European.
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