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Abstract. In the present study a gregarine parasite is described from Psylliodes cupreus
Koch 1803 (Coleoptera: Chrysomelidae) in Turkey for the first time. Gregarine infection
was observed in all localities investigated during the study. Infection in P. cupreus
populations was 25%. During the study, several life stages, such as trophozoite, gamont
and associative form of the gregarine parasite were observed in the intestine lumen of P.
cupreus adults. Measurements of gregarine gamonts and primites-satellites in

associations are given.
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The family Chrysomelidae (Co-
leoptera) includes several flea beetles,
which are important agricultural pests
(Aslan et al. 1999, 2007). Flea beetles
(Alticinae) are a widespread and
extremely diverse group of jumping
insects of the leaf beetle family
Chrysomelidae (Aslan 1977). Because
of their ubiquitous and often highly
specialized monophagous or oliga-
phougus habits, some flea beetles have
gained prominence for their beneficial
role in the biological control of noxious
weeds, while others are recognized as a
severe economic pest of crop plants
(Aslan et al. 1999, Warchalowski 2003).
The genus Psylliodes has more than 100
species in the Palearctic and approxi-
mately 200 worldwide (Konstantinov &
Vanderberg 1996). Psylliodes cupreus
Koch 1803 (Coleoptera: Chrysome-
lidae) is very common in Turkey

especially in Eastern Anatolia and
feeds on Crambe orientalis (Aslan 1977,
Aslan et al. 2007). This species is also
very common in Asia and Europe
(Gruev & Dobrel 2005).

Several beetles from the Chryso-
melidae family are frequently para-
sitized by gregarines (Théodoridés
1988). Théodoridés (1988) lists 8 species
belonging to the Gregarinidae from
different hosts. Clopton et al. (1992)
described Gregarina coronata  from
Diabrotica  undecimpunctata  howardi
(Coleoptera: Chrysomelidae). Recently,
Yaman (2002) recovered G. phyllotretae
from Phyllotreta undulata and P. atra
(Coleoptera: Chrysomelidae) in Tur-
key, and Yaman (2004) recorded a new
gregarine parasite of C. tibialis (Co-
leoptera: Chrysomelidae). However,
there is no gregarine record from P.
cupreus. In this paper we report on a
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gregarine parasite of Psylliodes cupreus
(Coleoptera: Chrysomelidae) for the
first time.

P. cupreus adults were collected
from the vicinities of Trabzon and
Samsun at the Blacksea Region in
Turkey. Adults were dissected in
Ringer’s solution and their intestines
examined under a microscope for
gregarine parasites at a magnification
of 40X to 1000X (Yaman 2004).
Observed gregarines were measured
and photographed using an Olympus
BX51 microscope with DP-25 digital
camera and DP2-BSW Soft Imaging
System. The following structures were
measured (pum); length of epimerite
(LE), length of deutomerite (LD),
length of protomerite (LP), total length
(TL), width of deutomerite (WD),
width of protomerite (WP), ratio of the
length of protomerite to total length
(LP:TL), ratio of the width of proto-
merite to the width of deutomerite
(WP:WD).

Gregarine parasites were observed
in the populations of P. cupreus
collected from two localities, Trabzon
and Samsun from Turkey (fig. 1). In
total, eight of 32 collected adults were
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infected by the parasite. Infection was
31.3% in Samsun and 23.1% in Trabzon.
Average infection rate was 25%.
Morphological features of the de-
termined parasite showed that it is a
cephaline gregarine. The gregarine
parasite is divided into 2 segments; the
protomerite and the deutomerite. Dur-
ing the study, several life stages such as
trophozoite with epimerite (fig.2A),
gamont (fig.2B) and associative form
(fig.2C) of the gregarine parasite were
observed in the intestinal lumen of P.
cupreus adults. Trophozoites are ellip-
soidal. Gamonts are ellipsoidal to
ovoidal. The septum between proto-
merite and deutemerite of gamont is
well seen. Gamonts in associations are
ovoidal or elongate. In both gamonts
and associative forms nucleus with one
karyosome is well seen (figs. 2B, C).
We did not observe cysts during the
study.

Measurements of gamonts of the
gregarine parasite (in pm):

Total length (TL): 117.3-258.6, length
of protomerite (LP): 29.5-59.8, length of
deutomerite (LD): 87.1-198.8, width of
protomerite (WP): 25.4-77.8, width of
deutomerite (WD): 37.9-170.5, ratio of

Figure 1.
Collection sites
for P. cupreus
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Figure 2. Trophozoite (A), gamont (B) and associative form (C) of the gregarine
parasite. E; epimerite, P; protomerite, D; deutomerite, S; septum, N; nucleus, n;
karyosome, Pr; primite, St; satellite (Bar; A: 20pm, B & C: 50um)

the length of protomerite to total length
(LP:TL): 4.0-7.1, ratio of the width of
protomerite to the width of deuto-
merite (WP:WD): 1.1-2.3. The detailed
measurements of gregarine gamonts
and primites-satellites in associations
are given in Table 1 and 2.

Members of Chrysomelidae family
are frequently parasitized by grega-
rines (Théodoridés 1988). The most
frequent gregarine among chryso-
melids in the word is Gregarina munieri
(Schneider) (Geus 1969, Théodoridés
1988). Geus (1969) lists Gregarina
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munieri as a parasite of 78 species of the
family =~ Chrysomelidae. ~ Théodoridés
(1988) schematized the life-cycle of
Gregarina munieri, which is the most
frequent gregarines among chryso-
melids, and listed eight species belong-
ing to Gregarinidae from different
Chrysomelid hosts. Another Gregarina
occurring frequently in chrysomelids is
G. crenata described in Aulacophora
from India under the name Caulo-
cephalus crenatus (Bhatia & Setna 1924)
and later Théodoridés & Jolivet (1959)
placed this gregarine in the genus
Gregarina.
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In the literature, nine species
belonging to the Gregarinidae, G.
munieri (Schneider 1876), G. crenata
(Bhatia & Setna 1924), G. phyllotretae
(Hoshide 1953), G. ampullaria (Hoshide
& Hoshide 1969), G. chaetocnemae
(Sarkar 1984), G. juengeri, G. phaedoni,
G. hoplosomae (Théodoridés et al. 1984)
and G. coronata (Clopton 1992) have
been found in chrysomelids. The gre-
garine presented in this study differs
from G. phyllotretae (Hoshide 1953), G.
ampullaria (Hoshide & Hoshide 1969),
G. chaetocnemae (Sarkar 1984), G.
juengeri, G. phaedoni, G. hoplosomae

Table 1. The measurements of gamonts of the gregarine parasite (in um) (minimal and maximal, TL;

total length, LP; length of protomerite, LD; length of deutomerite, WP; width of protomerite, WD;
width of deutomerite, LP:TL; ratio of the length of protomerite to total length, WP:WD; ratio of the

width of protomerite to the width of deutomerite.).

TL LP LD WP WD LP:TL WP:WD
Gamonts | 177.2+444 | 3944103 | 137.9+364 | 457+164 | 79.6+428 45408 16+03
(n: 15) (117.3-2586) | (29.5-59.8) | (87.1-1988) | (254-77.8) | (37.9-170.5) (3.9-7.1) (1.1-23)

Table 2. The measurements of associative forms of the gregarine parasite (in um) (minimal and
maximal, TL; total length, LP; length of protomerite, LD; length of deutomerite, WP; width of
protomerite, WD; width of deutomerite, LP:TL; ratio of the length of protomerite to total length,

WP:WD; ratio of the width of protomerite to the width of deutomerite.).

TL LP LD WP WD LP:TL WP:WD

Primite | 2132+847 34.0+8.8 17924795 | 569+157 | 881329 | 63+20 1.540.3
n:7) (131-337) (24-46) (104-303) (41-78) (56-145) “071) | (1422
Satellite | 195.9+79.4 35.9+12.4 160.0+68.8 | 50.8+155 | 80.9+429.8 | 55+1.2 1.6+0.3
:7) (116-349) (20-52) (90-296) (32-68) (45-114) @377) | (10-18)

(Théodoridés et al. 1984) and G. coro-
nata (Clopton 1992) in variable mor-
phological ratios and shapes of proto-
merite and deutomerite in gamonts
and primite-satellite in associations
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(Tab. 1, 2). Recently, Yaman (2002)
recovered  G.  phyllotretae  from
Phyllotreta undulata and P. atra in
Turkey. The present gregarine differs
from this isolate of G. phyllotretae by
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morphological ratios and shapes of
protomerite and deutomerite. The
gregarine parasite shows many simi-
larities with G. munieri by morphologi-
cal ratios and shapes, the most frequent
gregarines among chrysomelids in the
world (Théodoridés 1988). Additional-
ly, it can be noticed that G. munieri and
G. crenata occur frequently in the same
individuals of the same host (Lipa
1967, Lipa & Simchuk 1979, Théodori-
dés 1988). However, it apparently
differs from G. munieri by the smaller
size and from G. crenata by the larger
size. But its variable size is not
justification for the creation of a new
species. For example, while Geus (1969)
reported that solitary gamonts measur-
ed from 480 x 179 to 747 x 238 um and
Théodoridés & Jolivet (1959) observed
gamonts being 170-380 um in length for
G. munieri. Similarly, Lipa & Simchuk
(1979) observed their isolates were
smaller than that reported by both
authors. In another example, Yaman
(2002) found G. phyllotretae from P. atra
and P. undulata in Turkey is larger than
G. phyllotretae recorded by Hoshide
(1953) from Phyllotreta vittata in Japan.
Yaman (2007) also found similar size
variation in Gregarina typographi from
Turkey. Turkey has a total land area of
779 000 square kilometers, located
between Europe and Asia, and serves
as a bridge between three continents,
whilst surrounded on three sides by
seas with substantially different
characteristics. Each region of Turkey
constitutes a different climatic zone
and thus accommodates different
groups of plants and animals (The
Ministry of Environment 1992). As

Lipa & Simchuk (1979) mentioned,
there is no indication in the literature
on variations in the size, morphology
and life cycle of G. munieri developing
in various hosts occurring in different
geographical regions. Such a study is
necessary to provide information on
the intra-specific variation of gregarine
species from different geographical
regions.

Unfortunately we could not observe
some systematicaly important stages
such as cyst and spores in the life cycle
of the parasite. At this point, it is
impossible to identify the gregarine
parasite from P. cupreus at the species
level. However, Geus (1969) and
Théodoridés (1988) list gregarines with
their hosts from the family Chryso-
melidae. According to the both lists
there is not a single gregarine record
from P. cupreus. The pathogen pre-
sented here is the first gregarine from
P. cupreus from Turkey. Therefore, the
parasite has been recorded as a new
gregarine parasite of P. cupreus. Further
researches will be directed towards
observing other life stages of the
parasite and identify it as species level.
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