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ABSTRACT

This study present 9 species of colourless euglenoid flagellates found in a small peat bog in Budzy1, a village
north-west of Cracow, which belongs to the Matopolska Upland (Southern Poland). This threatened peat bog is
covered with rubble brought from neighbouring Cracow. Only ca 30% of its area is relatively little influenced by
human activity. Many of the present species are rarely and infrequently reported from nature. Three species, inc-
luding Rhabdomonas incurva Fresenius, Entosiphon obliquum Klebs, E. ovatum Stokes, and one variety Menoi-
dium pellucidum Perty var. gracile (Playfair) Popova have been recorded for the first time from Poland. Three
species Astasia dangeardii Lemmermann var. dangeardii, Rhabdomonas costata (Korsikov) Pringsheim and En-
tosiphon sulcatum (Dujardin) Stein var. sulcatum Stein are new for the flora of Cracow-Czg¢stochowa Upland.
The remaining taxa: Menoidium pellucidum Perty var. pellucidum and M. tortuosum (Stokes) Senn var. tortuosum
are very rarely recorded from Poland. For each species illustrations, taxonomic information and biogeographical

data are given.
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INTRODUCTION

The specimens of colourless euglenophytes presented he-
re were found on a small peat bog in Budzyn village, north-
west of Cracow, which belongs to the Matopolska Upland
(Southern Poland). It is the last peat bog in the Cracow-
Czestochowa Upland that still possesses a rich algae flora.
The present study is a part of a comprehensive study on al-
gae flora from this peat bog. The first material from this
area was taken in winter 1998 by Wotowski (1998). In sam-
ples of plankton and mud under ice he found only single
specimens of Euglena mutabilis, E. viridis fo. viridis, E.
agilis, E. hemichromata, Trachelomonas rugulosa, several
taxa of diatoms and single specimens of other algae.

The information on the occurrence of colourless eugle-
nophytes in the Cracow-Czg¢stochowa Upland and in Po-
land is random and poor. Only studies by Wotowski car-
ried out from 1985 to 2002 fill the still incomplete eviden-
ce (Wotowski 1991a, 1991b, 1995, 1998).

MATERIAL AND METHODS

The material was collected from January to December
during 1999-2001, usually once a month, in 120 ml plastic

containers. The material was collected with a manual water
pump and a spoon from the water surface, beneath the sur-
face, the bottom of the peat bog cavities and the drain
ditch, or squeezed of Sphagnum spp. In laboratory three
microscopic slides were prepared from each sample (120
ml plastic containers). The slides were carefully analyzed
for detection of euglenophytes. All measurements, descrip-
tions, drawings, photographs and observations were made
from living material. For each taxon several specimens (2-
6) were measured. Amplival Carl Zeiss Jena light micro-
scope was used for the studies. To immobilize them, the
specimens were treated with 0.5% solution of glutaralde-
hyde. Original drawings were made with the aid of a came-
ra lucida, photographs were taken with a Zeiss automatic
photographic system. Abundance of the species, expressed
in terms of the number of its specimens, was estimated
using a five degree scale (Wolowski 1998) as follows:

+ — the species occurred only as a single specimen at le-
ast on one slide;

1 — the species occurred as up to 6 specimens, on almost
every slide (sparse);

2 — the species occurred on every slide but not on all vi-
sible fields (frequent);

3 — the species occurred on every slide and visible field
(very frequent);
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4 — the species occurred a bloom on the surface of the
water, visible to the naked eye (in masses).

The data on occurrence of the taxa in Poland and in the
world were taken from the Iconotheca of Algae of Depart-
ment of Phycology, W. Szafer Institute of Botany, Polish
Academy of Sciences in Cracow.

RESULTS

Among the relatively numerous algae, rarely reported in
Poland and Europe, the following species of colourless eu-
glenophytes were found: Astasia (1 taxon), Menoidium (3),
Rhabdomonas (2), Entosiphon (3). Three species, viz.,
Astasia dangeardii Lemmermann var. dangeardii, Rhabdo-
monas costata (KorSikov) Pringsheim and Entosiphon sul-
catum (Dujardin) Stein var. sulcatum Stein are new for the
flora of the Cracow-Czgstochowa Upland. Three other spe-
cies, including Rhabdomonas incurva Fresenius, Entosi-
phon obliquum Klebs, E. ovatum Stokes, and one variety
Menoidium pellucidum Perty var. gracile (Playfair) Popova
have been recorded for the first time in Poland. They
occurred singly (+) or sparsely (1), mainly in 2000 and
2001, in spring (March, April and May) and in summer
(June, August), in water of pH 7.3, 231.4 uS, 64.2 mV, ma-
inly from the bottom of the small peat bog cavities, in wa-
ter squeezed of Sphagnum spp., and rarely from the water
surface.

Species new to the Polish flora are marked with two aste-
risks (**), species new to the Cracow-Czgstochowa Upland
with one asterisk (¥).

ASTASIA Dujardin 1841

* Astasia dangeardii Lemmermann 1910 var. dangeardii
(Figs 1-2)

LM description: Cells lengthwise-clavate or fusiform.
Anterior end is obliquely bevel, posterior end is gradually
narrow. Cells 35.8-42.0 pym long, 9.0-9.5 ym wide. Found
in March 2000 (+) and April 2000 (+).

Distribution in Poland: This species was recorded from
Poland by Drezepolski (1925), but without precise locality.

General distribution: Europe, Asia, and America.

Habitats: organic contaminated waters.

MENOIDIUM Perty 1852

** Menoidium pellucidum Perty var. gracile (Playfair)
Popova & Safonova 1976 (Figs 3-4)

Synonym: Menoidium gracile Playfair 1921.

LM description: Cells flattened, curved, strongly elonga-
ted. Anterior end is slightly tapered into narrow neck, often
with 1-2 teeth (not well visible on the pictures), posterior
end bluntly rounded. The pellicle is gently striated length-
wise, the striae occurring in the form of tiny papillae. The
nucleus is slightly shifted to the posterior end of the cell or,
rarely occurs in its centre. Cells 50.0-78.5 pm long, 6.5-9.0
pm wide. Found in April 2000 (+) and September 2001 (1).

Note: This species is distinguished from M. pellucidum
Perty var. pellucidum on the basis of size (Starmach 1983;
Wotowski 1998).

General distribution: Asia, Australia and America.

Habitats: peat bogs.
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Menoidium pellucidum Perty var. pellucidum (Fig. 5)

LM description: Cells flattened, curved, elongated. Ante-
rior end is slightly tapered into narrow neck, often with 1-2
teeth (not well visible on the pictures), posterior end blun-
tly rounded. The pellicle is gently striated lengthwise, the
striae occurring in the form of tiny papillae. The nucleus is
slightly shifted to the posterior end of the cell or, rarely,
occurs in its centre. The flagellum is shorter then the cell,
being 1/3-1/4 of its length. Cells 41.5-53.5 pm long, 8.0-
-11.5 pm wide. Found in May 2000 (+) and August 2001 (+).

Distribution in Poland: Recorded by Drezepolski (1948)
who did not mention the site (Wolowski 1998) and in the
Cracow-Czestochowa Upland (Wotowski 1991b, 1998).

General distribution: Cosmopolitan.

Habitats: Stagnant and slowly flowing waters, small wa-
ter bodies, peat bogs.

Saprobity: o.-mesosaprobic (Vetrova 1980).

Menoidium tortuosum (Stokes) Senn var. tortuosum (Po-
pova & Safonova 1976) (Figs 6-10)

Synonyms: Atractonema tortuosa Stokes, Astasia tortuo-
sa (Stokes) Popova 1951.

LM description: Cells are narrowly lanceolate-fusiform,
falcate or twisted like an S, slightly extended and bluntly
truncated at the apex, slightly tapered and bluntly extended
at the posterior end. The pellicle is narrow and slightly
lengthwise striated. The nucleus is slightly shifted to the
posterior end of the cell. The specimens are 40.0-47.0
pm long, 5.0-8.0 pm wide. Found in May 2001 (+).

Note: I observed live, freely swimming specimens,
which had a typical S-like shape, slightly extended, as seen
in description by Popova & Safonova (1976) (Fig. 6 after
Starmach: Fig. 1164: 431-432), but after immobilization
the specimens changed the shape (Figs 7-10).

Distribution in Poland: Recorded in the Cracow-Czgsto-
chowa Upland in Elzbieta spring of the Wiercica stream
(Wotowski 1991b, 1998), and in karstic pond in Bebto
(Wotowski 1998).

General distribution: Europe, Australia, and Asia.

Habitats: peat bogs.

RHABDOMONAS Fresenius (Starmach 1983)

* Rhabdomonas costata (KorSikov) Pringsheim 1942
(Figs 11-13)

Synonyms: Menoidium costatum Korsikov 1928, M. lin-
gum Pringsheim, M. semilunaris Wermel, M. semilunaris
var. regularis Wermel.

LM description: Cells longitudinally extended, with flat
or slightly convex abdominal side, the dorsal side arcuate.
Pellicle with 6 steeply helical ridges. The nucleus is sligh-
tly shifted to the posterior end of the cell. Paramylon bo-
dies of different size. Cells 22.5-26.0 pm long, 6.0-8.5
pm wide. Found in October 2001 (+).

Distribution in Poland: In the bogs ,,Upa”, ,,Topieliska”,
and Hala Izerska mountain meadow in the Sudeten Mts.
(Matuta 1980), and in the lake Krzywe in the Wigry Natio-
nal Park (Wotowski 1991a).

General distribution: Europe, Asia, and North America.

Habitats: peat bog pool plankton, ponds.

Saprobity: ai-mesosaprobic (Vetrova 1980).
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Figs 1-10. Figs 1-2. Astasia dangeardii var. dangeardii; Figs 3-
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. Menoidium pellucidum var. gracile; Fig. 5. M. pellucidum var. pellucidum; Fig. 6. M.

tortuosum var. tortuosum — live, freely swimming specimens (after Starmach 1983: 1164); Figs 7-10. M. tortuosum var. tortuosum — after immobilization

cells changed the shape, especially at the posterior end. Scale bars = 10 pm.

*#* Rhabdomonas incurva Fresenius (Starmach 1983)
(Figs 14-16)

Synonyms: Menoidium incurvum (Fresenius) Klebs
1893, Astasia proteus Stein.

LM description: Cells cylindrical, slightly curved with ro-
unded ends. Pellicle with 6-8 steeply helical ridges. The
nucleus occurs in the centre of the cell or, rarely, is slightly
shifted to the posterior end. Cells 15.5-18.5 pm long, 6.0-
-6.5 pm wide. Found in April 2000 (+) and August 2001 (+).

General distribution: Cosmopolitan.

Habitats: peaty waters, particularly with decaying leaves,
mud, forest puddles, ponds and stagnant waters.

Saprobity: o.-mesosaprobic (Vetrova 1980).

ENTOSIPHON Stein 1878

** Entosiphon obliquum Klebs 1893 (Figs 17-19)

LM description: Cells ovoid, convex. Anterior end obli-
que cut, posterior end slightly narrowed. Pellicle delicately
striated. Canal opening subapical, siphon ca. 1/2 of the cell
length. Two unequal flagella. Cells 13.0-15.0 ym long, 6.7-
-9.2 ym wide. Found in December 2000 (+).

General distribution: Cosmopolitan.

Habitats: Stagnant water, puddles, ponds, lakes.

** Entosiphon ovatum Stokes (Vetrova 1980) (Figs 20-21)
LM description: Cells ovoid, slightly flattened. Anterior
end is rounded with apical depression. Pellicle ribbed. Ca-
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13 14 15

Figs 11-23. Figs 11-13. Rhabdomonas costata; Figs 14-16. R. incurva; Figs 17-19. Entosiphon obliquum; Figs 20-21. E. ovatum; Figs 22-23. E. sulcatum

var. sulcatum. Scale bars = 10 pm.

nal opening subapical, siphon prominent, conical, 3/4 of
the cell length. Two unequal flagella. Cells 26.5-27.0
pm long, 13.0-14.2 pm wide. Found in June 2000 (+).

General distribution: Cosmopolitan.

Habitats: Stagnant water, ponds, pools, mud.

Saprobity: o-B-mesosaprobic (Vetrova 1980).

* Entosiphon sulcatum (Dujardin) Stein var. sulcatum
Stein 1878 (Vetrova 1980) (Figs 22-23)

Synonyms: Anisonema sulcatum Dujardin 1841, A. ento-
siphon (Stein) Klebs, Heteronema sulcata Meresch.

LM description: Cells ovoid, flattened. Anterior end
oblique incised with apical depression, posterior end sligh-
tly narrowed and rounded. Pellicle rigid, slightly flattened
with pronounced helical ridges. Canal opening subapical,
siphon conical, as long as cell. Two unequal flagella. Cells
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17.5-24.0 pm long, 10.2-12.5 pm wide. Found in Septem-
ber 1999 (+) and June 2000 (1).

Distribution in Poland: In the springs ,Jerzy” in Wier-
chomla and ,,Stanistaw” in Labowa in the Western Carpa-
thians (Rajchel et al. 2002).

General distribution: Cosmopolitan.

Habitats: Stagnant and slowly flowing water, overgrown
lakes, ponds, puddles, often in planktonic in ponds and lakes.

Saprobity: pH 5.0-5.5 (Vetrova 1980).
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INTERESUJACE GATUNKI BEZBARWNYCH EUGLENIN Z POLUDNIOWEJ POLSKI

STRESZCZENIE

Prezentowane gatunki bezbarwnych euglenin znaleziono na przetomie 1999-2001 roku, na matym, ginacym tor-
fowisku w Budzyniu koto Krakowa (Wyzyna Krakowsko-Czestochowska). Torfowisko potozone jest 12 km na pét-
nocny zachéd od centrum Krakowa. Od 1998 roku rozpoczeta sie szybko postepujaca dewastacja tego terenu. Obe-
cnie tylko na niewielkiej czesci torfowiska wystepuja rosliny typowe dla torfowisk: Betula sp., Calluna vulgaris L.,
Carex sp., Drosera rotundifolia L., Eriophorum angustifolium Honck., Lycopodiella inundata L., Lycopodium clava-
tum L., Oxycoccus quadripetalus Gilib., Pedicularis palustris L., Salix rosmarinifolia L. i Sphagnum spp.

W czasie badan na torfowisku obok glonéw nalezacych do réznych grup taksonomicznych znaleziono réwniez
9 gatunkow bezbarwnych euglenin nalezacych do rodzajow: Astasia (1 gatunek), Menoidium (3 taksony), Rhab-
domonas (2 gatunki), Entosiphon (3 taksony). Trzy z nich Rhabdomonas incurva Fresenius, Entosiphon obliquum
Klebs, E. ovatum Stokes i jedna odmiana Menoidium pellucidum Perty var. gracile (Playfair) Popova z Polski po-
dawane sa po raz pierwszy. Trzy gatunki Astasia dangeardii Lemmermann var. dangeardii, Rhabdomonas costata
(Korsikov) Pringsheim oraz Entosiphon sulcatum (Dujardin) Stein var. sulcatum Stein sa nowe dla flory Wyzyny
Krakowsko-Czestochowskiej. Pozostate Menoidium pellucidum Perty var. pellucidum oraz M. tortuosum (Stokes)

Senn var. tortuosum sa bardzo rzadko podawane z Polski.

SLOWA KLUCZOWE: Euglenophyta, Astasia, Menoidium, Rhabdomonas, Entosiphon, taksonomia,

torfowisko.
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