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New stands of Paramecium pentaurelia were recorded in Valmarana, Veneto region in Italy
and one stand of P. primaurelia was found at the same locality.
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Among 15 species of the Paramecium aurelia
complex known at present world-wide (SONNEBORN
1975; AUFDERHEIDE et al. 1983) the majority have
also been found in Europe. These include P. prim-
aurelia, P.biaurelia, P. triaurelia, P. tetraurelia,
P. pentaurelia, P. sexaurelia, P. septaurelia, P. oct-
aurelia, P. novaurelia, P. dodecaurelia, P. tredec-
aurelia (cfPRZYBOS 1991; PRZYBOS & FOKIN 2003;
PRZYBOS et al. 2005; PRZYBOS et al. 2007a; PRZY-
BOS et al. 2007/2008; PRZYBOS 2008; POTEKHIN
etal.2008; PRZYBOS et al. 2008a,b; PRZYBOS et al.
2009a,c). The species occur in Europe with differ-
ent frequency. The number of investigated habitats
and the ratio value (r.v.), i.e. the number of habitats
for a defined species to the total number of habitats
of the area (zone) were taken into consideration
when the frequency of species occurrence was es-
timated. However, different numbers of habitats
were studied in particular European regions
(PRZYBOS 1998, 2005, PRZYBOS et al. 2008a), in-
fluencing the evaluation of species frequency in a
region (temperature zone). The most intensive in-
vestigations among European countries have been
conducted in Poland over many years (since
1959). Some conclusions on the frequency of oc-
currence of particular species of the complex in
Europe, especially in the central part of the conti-
nent, can be based on data from Poland where 256
(47.5% of all) habitats were studied (cf PRZYBOS

et al. 2011a) among the total number of 531 habi-
tats studied in Europe, and 374 in its central zone
(Table 1). The most common species throughout
Europe is P. novaurelia followed by P. biaurelia
and P. primaurelia. Some species (P. octaurelia
and P. tredecaurelia) were recorded only in single
habitats, others are rare (P. decaurelia, P. dodec-
aurelia).

Investigations in zones other than the central
one, especially in the southern zone in which only
55 habitats were studied in comparison with 374
habitats investigated in the central zone, may
bring more interesting data on the occurrence and
distribution of the P. aurelia spp. complex in
Europe. In the southern zone sampling was carried
out in Croatia, Greece, Bulgaria, Romania, Spain,
and Italy (cf PRZYBOS ef al. 2008a).

In Italy only 13 habitats have been studied. This
report presents new data on the P. aurelia species
in this country. Previous records include: P. biaurelia
(SONNEBORN 1956) and P. fetraurelia (SONNE-
BORN et al. 1959) without information concerning
the place of collection; P. primaurelia in Naples,
Palermo, Syracuse and P. biaurelia in Parma
(KOMALA & DUBIS 1965), the Island of Giglio
(PRZYBOS 1998), the Island of Elba (PRZYBOS &
FOKIN 2001); P. tetraurelia and P. pentaurelia in
Naxos, Sicily as well as P. dodecaurelia in Trento,
North of Italy ( (PRZYBOS et al. 2005); P. pentaurelia
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Table 1
Occurrence of species of the Paramecium aurelia complex in temperature zones in Europe
Number of studied habitats of species of the P. aurelia complex*

Zome | p | p | P | P | P | P | P | P | P | P | P | p |Total
prim- | bi- tri- | tetr- | pent- | sex- | sept- | oct- | nov- | dec- |dodec-|tredec-
aurelia| aurelia | aurelia | aurelia | aurelia | aurelia | aurelia | aurelia | aurelia | aurelia | aurelia | aurelia

Northern 20 32 9 3 14 4 11 - 16 7 3 - 102
Central 77 97 12 21 3 2 1 1 163 - 3 1 374
Southern 21 18 5 8 5 5 - - 9 - 2 - 55
Total 118 147 26 32 22 11 12 1 188 7 8 1 531
*Some species appear together in one habitat.
Data from PRZYBOS ef al. 2008a modified by data published later by the authors.
was also found in Naples (PRZYBOS et al. 2008 a); Material and Methods

P. dodecaurelia was recorded on the Elbe Island
(PRZYBOS & FOKIN 2003). DINI ef al. (1995) in
the “Checklist della species della fauna Italiana”
indicated the presence of the P. aurelia spp. in
northern Italy without specific information. The
data concerning the occurrence and distribution of

the P. aurelia species in Italy are summarized in
Table 2

@oTrento

oValm

Parmae

100 km

Syracuse

Material

Water samples with plankton were collected in
northern Italy, Veneto region, Valmarana, in June
2008 and July 2009 by Andrea Pereswiet-Soltan.
Paramecia were isolated and strains of the P. aure-

lia spp. established (Table 3).

Table 2

Occurrence and distribution of the
Paramecium aurelia species in Italy
(data from literature)

P. tetraurelia

Species | Origin of strain |  References

Naples

P. primaurelia |Palermo KOMALA & DUBIS
Syracuse 1965
Parma
Island of Giglio PRZYBOS 1998

P. biaurelia  |{5]and of Elba, PRZYBOS & FOKIN
Seccheto 2001
No data SONNEBORN 1956
No data SONNEBORN ef al.

1959

Naxos, Sicily

PRZYBOS et al.

2005
Naxos, Sicily g(f){g;(BOS etal.
P. pentaurelia -
Naples l;gggfos et al.

1. Occurrence of species of the Paramecium aurelia
com}glex in Italy. Numbers refer to the partlcular ecies;
primaurelia, 2 — P. biaurelia, 4 — P. tetraurelia, 5-

P. pentaurelia, 12 — P. dodecaurelia.

P. dodecaurelia

Island of Elba,
Azurro

PRrRZYBOS & FOKIN
2003

Trento,

North of Ttaly

PRZYBOS et al.
2005
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Table 3
Data on P. aurelia spp. collected in 2008 and 2009
Region Collecting Kind of water habitat Date of sampling Species of
place P. aurelia complex
Small pond P. pentaurelia
Small pond 2008 June P. pentaurelia
Veneto Valmarana
Channel P. primaurelia
Small pond (sampling points: I,II,IIT) 2009 July P. pentaurelia
Methods firmed later by sequencing rDNA fragments and

The paramecia were cultivated on a lettuce me-
dium inoculated with Enterobacter aerogenes.
Species of the Paramecium aurelia were identi-
fied by mating the investigated clones with the
mating types of standard strains of known species
(according to the methods of SONNEBORN 1970).
The following standard strains were used: strain 90
of P. primaurelia, strain 87 of P. pentaurelia.

Results and Discussion

P. pentaurelia was identified in Valmarana (Ve-
neto region) in the samples collected in 2008 and
2009 from 3 habitats (small ponds), in one of them
in 3 different sampling points. P. primaurelia was
recorded in a channel in the same locality (Table
3), the latter species is considered a cosmopolitan
one (SONNEBORN 1975), known from North, Cen-
tral, and South America, Hawaii, Asia, and Europe
(PRZYBOS & FOKIN 2000).

P. pentarelia is a species of the P. aurelia com-
plex which appears in Italy in its southern (Sicily),
middle (Naples) and northern parts (Valmarana).
In Europe, it was also found in Spain, Romania,
Hungary, Poland, and Russia (PRZYBOS et al.
2008a). It seemed to be limited to the warm zone of
Europe but the finding of this species in Poland
(PRZYBOS et al. 2008 a; PRZYBOS et al. 2009b)
and also in northern Russia (POTEKHIN et al. 2010)
enlarged its range. Beside Europe, the species is
also recorded from North America and Australia
(SONNEBORN 1975).

PCR based analyses (RAPD, ARDRA, RFLP)
showed no intraspecific differentiation of known
strains of P. pentaurelia in comparison with other
species of the P. aurelia complex (¢cf STOECK et al.
2000; PRzYBOS et al. 2005; PRZYBOS et al.
2007/2008; PRZYBOS et al. 2007b), whereas ex-
ceptional polymorphism was found in P. tetraurelia,
P. octaurelia, and P. dodecaurelia which also con-

COI mtDNA (PRZYBOS et al. 2008b, 2009a).
However, sequencing of other DNA fragments
(cytb mtDNA and LSUrDNA) revealed intra-specific
polymorphism within P. pentaurelia (PRZYBOS et al.
2009b, 2011b) showing that this species is charac-
terized by inbreeding as other species of the P. au-
relia complex.
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