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This paper contains descriptions, illustrations and key to identify 22 taxa of the genus Euglena collected from 58
sites of Korean fresh waters. Of these, 12 taxa are recorded for the first time in the euglenoid flora of Korea: E,
archacoplastidiata, E. caudata, E. granulata, E. oblonga, E. obtusa, E. deses var. deses, E. deses var. intermedia, E. ehrenberyii
var. baculifera, E. limnophila, E. texta, E. truncata, and E. variabilis. Most of the members are cosmopolitan, whereas E.
archaeoplastidiata, E. ehrenbergii var. baculifera, E. truncata, and E. variabilis are the rare taxa in the world flora of eugle-

noids.
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INTRODUCTION

Previous studies on the genus Euglena in Korea have
been carried out in some local areas, but few of them
treated Korean members all. The description and illus-
trations have been given to the materials from Kyeonggi
province by Skvortzov (1932), Chung (1956), and Chung
and Chang (1957), from Yeongnam by Chung (1970,
1982), from Jeju by Chung et al. (1972), from Cheonnam
by Wui and Kim (1987). Since knowledge of the green
euglenoids in the fresh waters from Korea has still been
incomplete in view of a lot of species unrecorded, the
taxonomic and floristic studies are urgently needed for
understanding further systematics and diversity of
Korean euglenoids.

For easier identification of the taxa discussed here, a
key to the subgenera, species, and varieties is included.
Three subgenera — Euglena, Calliglena and Discoglena —
have been distinguished based on the position of chloro-
plasts in cell (axial or parietal), their number, size and
shape, as well as presence or absence of pyrenoid;
paramylon grairis features are sometimes correlated with
the characters of chloroplasts. Since Zakrys’ system of
the Euglena taxonomy has been supported by numerical
taxonomy methods (Batko and Zakrys 1995), the Korean
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members are arranged to three infragenera proposed by
Zakrys (1986).

The purpose of this study is to give the floristic and
taxonomic accounts of the genus Euglena with emphasis
of morphological features. We provide the detailed
descriptions and illustrations using specimens from vari-
ous waters throughout the country. We treat here 22 taxa
belonging to 21 species, that makes the total number of
taxa for Korea to thirty-one.

MATERIALS AND METHODS

A total of 231 water samples were collected from May
1994 to June 1997 in 58 sites of fresh water throughout
Korea. The specimens were concentrated with plankton
net (20 ym in mesh size) at a depth of 10 ¢m and pre-
served in 100 m! bottles. The sample of each bottle was
divided into two equal aliquots. The sample for observ-
ing the cell movement and cytological features was kept
under low temperature of 4°C and observed at an inter-
val of 5 days. The other was fixed with Lugol’s solution
for scrutinizing the intracelluar details.

All the specimens were observed under X 1,000 using
a light microscope (Olympus VANOX AHBT3). The liv-
ing materials were also observed under an inverted
microscope (Olympus IX70). The illustrations were made
using a drawing apparatus. Cell and organelle dimen-
sion were given as a mean from the measurement of 50-
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100 cells.

The voucher specimens of this study have been
deposited as liquid samples, slides, iconographs and
photographs in the herbarium of Chungnam National
University, Daejon.

RESULTS AND DISCUSSION

A total of 22 taxa of the genus Euglena are recorded in
the fresh waters of Korea, which were in details
described and illustrated. Although 18 taxa are common
in the world (Gojdics 1953; Zakrys 1986; Zakrys and
Walne 1994), four taxa are apparently rare in the world
flora of Euglena: E. archaeoplastidiata, E. ehrenbergii var.
baculifera, E. truncata, and E. variabilis. Of these, 12 taxa
are firstly recorded with description and illustrations in
the Korean euglenoid flora: E. archaeoplastidiata, E. cauda-
ta, E. granulata, E. oblonga, E. obtusa, E. deses var. deses, E.
deses var. intermedia, E. ehrenbergii var. baculifera, E.
limnophila, E. texta, E. truncata, and E. variabilis.

The majority of Korean members were collected in tur-
bid waters such as the swamps adjacent to the cultivated
lands or the urban drainage basins polluted by human
and industrial activities. It is generally known that the
green euglenoids prefer waters including lots of the
nutrient budget, especially the ammonium and nitrite
salts (Munawar 1972; Xavier 1985).

The genus Euglena Ehrenberg

Abh. Berl. Akad. Wiss. Physik. Aus d. Jahre 1830,
Berlin 1838

Unicellular flagellates, mostly green, with stigma,
without lorica, usually free swimming or crawling
(sometimes forming unmotile palmella); cells more or
less metabolic with one visible external flagellum.
Chloroplasts typically present in the cell, with or with-
out pyrenoid, various shape, size and number.

Key to the subgenera

1a. Chloroplasts axial, 1-3 per cell, elongate or star-like
with pyrenoids .................................... Eu glena
1b. Chloroplasts parietal or partly parietal.«-----«---- -+ 2
2a. Chloroplasts small, numerous, without pyrenoid
...................................................... Discoglena
2b. Chloroplasts rather large, one to many per cell, with
PYTENOIA -+ vereevevsresresessisntssnsan s Calliglena

The subgenus Euglena

Type: Euglena viridis Ehrenberg

The subgenus Euglena has been recognized by Chu
(1946), Gojdics (1953), Pringsheim (1956) and Zakrys
(1986), based on the position of the chloroplasts in the
cell. The number of chloroplast clusters is 1-3 per cell.
Chloroplasts are numerous, long bands, and arranged in
stellate cluster. Axial structures or sometimes long flat
bands have pyrenoids. Pyrenoids are centrally located,
that makes a dense aggregation of monomorphic paramy-
lon grains termed a paramylon center. The Korean speci-
mens show the same features as the European and the
Asian ones.

1. Euglena geniculata Dujardin Fig.2,PL 1
Hist. Nat. Zoophy.-Infusor., Paris: p. 362, 1841

Synonyms: Euglena schmitzii Conrad et Van Meel 1952,
E. geniculata var. dangeardii Pringsheim 1953, E. geniculata
var. anglesia Pringsheim 1953, E. geniculata var. guttula
Playfair 1923, E. geniculata var. juvenilis Playfair 1923, E.
geniculata var. terricola Dangeard 1901, E. terricola
(Dangeard) Lemmermann 1910.

Cells 66-121 um long, 9-25 um broad, metabolic, spin-
dle shaped to cylindrical, rounded anteriorly, posteriorly
bluntly narrowed and ended into short and non-hyaline
caudal projection. Pellicle finely and spirally striated (15-
17 striae per 10 um). Chloroplasts two, axial, stellate-
shaped (although they look like numerous long bands
arranged into two star-like figures), one anterior and one
posterior to the nucleus. Nucleus spherical, located in
the centre of the cell or slightly shifted to the back.
Stigma present. Flagellum as long as the cell. Movement
propelled by swimming and rotating in open waters and
gliding on solid particles.

Occurrence in Korea: It was recorded as E. schmitzii in
Seoul (Chang and Chung 1957), Jeju (Chung et al. 1972),
Kyeongbook (Chung 1982), and Cheonnam (Wui and
Kim 1987). Eighteen populations were collected here: in
ponds — Duckjinmot Cheonju, 25 SEP 1996; Yesan
Yesan, 9 MAR 1997; in lakes — Seoho Suweon, 16 FEB
1996; Bomunho Kyeongju, 22 APR 1997; Kyeongpoho
Kangneung, 25 FEB 1997; in swamps — Nambangje
Asan, 9 MAR 1997; Uncheonmot Kwangju, 29 DEC 1996;
[lweolji Suwon, 20 APR 1997; in a reservoir in Woncheon
Suwon, 20 APR 1997; in urban drainages — Jeju Jeju, 15
JAN 1997; Samcheoncheon Cheonju, during the whole
year, Kwangjucheon Kwangju, 29 DEC 1996, 5 APR
1997, 31 AUG 1997; Kumhogang Daegu, 25 DEC 1996, 6
APR 1997; Daejoncheon Daejon, from NOV 1996 to JAN
1997, 6 APR 1997; Gapcheon Daejon, 12 OCT 1996, 21



DEC 1996; Mihocheon Cheongju, 6 OCT 1996, 4 JAN
1997; Mushimcheon Cheongju, 6 OCT 1996, 4 JAN 1997;
in rivers in Kumgang Buyeo and Napo, 15 DEC 1996.

World distribution: It is common and ubiquitous all
over Europe, North and South America. The Asian
records are from China (Chu 1946), Soviet Union, and
Japan (Popova 1966).

Taxonomic considerations: E. geniculata was described
by Dujardin (1841) on two stellate aggregations of
chloroplast bands. In the light of transmission electron
microscopy study (Zakrys and Walne 1998), E. geniculata,
E. tristella and E. viridis have similar chloroplast struc-
ture, i.e., stellate and axial, with centrally located
pyrenoids often obscured by a dense aggregation of
paramylon grains termed a “paramylon center”. The
major difference among these species is chloroplast
number: one per cell in E. viridis; two in E. geniculata and
three in E. tristella. This species had been known as E.
schmitzii according to Schmitz (1884) by Conrad and Van
Meel (1952). Because Dujardin’s description (1841) is the
older one, we consider the name E. geniculata Dujardin
(1841) to be valid.

Abundant Korean material represented the full range
of cell shape and dimensions together with morphology
of chloroplasts, sometimes with bulky and lobed bands.
Also morphological variants with disturbed chloroplast
bands, which were whirled and discoid, were observed
in Korean samples. They were easily observed in starved
specimens.

2. Euglena viridis Ehrenberg Fig.1,PL. 1

Abh. Berl. Akad. Wiss. Physik. Aus d. Jahre 1830,
Berlin, pp. 39, 82, 1832

Synonyms: E. viridis var. lacustris Franceé 1897, E.
viridis var. stagnalis France 1897, E. viridis var. mucosa
Lemmermann 1910, E. viridis var. purpurea Playfair 1921,
E. viridis var. lefevrei Chadefaud 1937, E. viridis var.
cantabrica Pringsheim 1956, E. viridis var. maxima
Philipose 1982, E. stellata Mainx 1926.

Cells 55-68 um long, 11-19 um broad, metabolic, spin-
dle-shaped, in front slightly extended and rounded,
toward the back gradually narrowing and forming short,
non-hyaline blunt caudal projection. Pellicle finely,
densely, spirally striated (15-18 striae per 10 um).
Nucleus spherical (10-14 x 7-10 um), shifted posteriorly.
Chloroplast single, stellate, axial with centrally located
pyrenoid. Pyrenoid in central portion of the chloroplast,
covered by other cellular organelles, numerous, small,
oval or rod-like paramylon grains. Stigma present.
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Flagellum as long as the cell. Movement rapidly pro-
pelled by swimming and rotating.

Occurrence in Korea: It was recorded by Chung (1956)
from Seoul. Fifteen populations have been collected
here: in a lake in Kyeongpoho Kangneung, 25 FEB 1997;
in swamps in Yesan Yesan, 9 MAR 1997 and Nambangje
Asan, 9 MAR 1997; in urban drainages — Samcheon-
cheon Cheonju, continuous occurrence in 1996 and 1997;
Kumhogang Daegu, 25 DEC 1996; Kwangjucheon
Kwangju, 29 DEC 1996; Mihocheon Cheongju, 4 JAN
1997, Gapcheon Daejon, 6 JUL 1994, 29 JUN 1995;
Daejoncheon Daejon, from NOV 1996 to JAN 1997, 6
APR 1997; in a roadside ditch in Guryongpo Pohang, 22
APR 1997; in rivers — Kumgang Buyeo, 15 DEC 1996
and Napo, 15 DEC 1996; Namgang Jinju, 19 JAN 1996; in
mountain streams in Pyeongna Boryeong, 19 AUG 1994
and Dohwadam Boryeong, 19 AUG 1994, 29 JUL 1995.

World distribution: It is common and ubiquitous. The
Asian records are from China (Chu 1946), Soviet Union,
Japan (Popova 1966), and India (Philipose 1982).

Taxonomic considerations: E. viridis was described by
Ehrenberg (1832) based on cell color and stellate aggre-
gation of chloroplast. In the light of transmission elec-
tron microscopy study (Dragos et al. 1979; Zakrys and
Walne 1998), the species has single, stellate, axial chloro-
plast with centrally located pyrenoid often obscured by a
dense aggregation of paramylon grains termed a
“paramylon center”.

Many varieties of E. viridis are described on minor dif-
ferences of chloroplast morphology, shape and size of
the cells. It is our opinion that such differences are more
likely to be due to interpopulational or even interclonal
diversity, as shown for another species, E. agilis Carter (=
E. pisciformis Klebs) (Zakrys and Kucharski 1996; Zakrys
et al. 1996), than to real variety differences.

The hypothesis that E. stellata and E. viridis are not dif-
ferent species but rather clones of the same species is
strongly supported by precise measurements of cell size,
as well as by the great degree of DNA polymorphism
among clones of both species (Zakrys et al. 1997).
Nevertheless, additional research is essential for the req-
uisite taxonomic revision of the group of species termed
“Euglena viridis group”, the subgenus Euglena, in which
E. stellata and E. viridis, and now E. myxocylindracea, E.
geniculata and E. tristella are classified (all species with
morphological and chloroplast attributes similar to E.
viridis). Such investigations will be the focus of future

research.
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Figs 1-2. Morphology of the subgenus Euglena members.

30um

Fig.1. Euglena viridis Ehrenberg. A and B. Cells with slightly lobed bands; C and D. Cells with even margined bands; E.
Cytoplasmic granules spirally arranged under the pellicle. Fig. 2. E. geniculata Dujardin. The chloroplast bands of cells are even
margined (A, D) or slightly lobed (B) and irregularly scattered (E) in different environments. C. Cell with three chloroplast

aggregates.

The subgenus Calliglena Zakrys
Nova Hedwigia 42: 2-4: 499-500, 1986

The subgenus Calliglena was described based on the
localization of the chloroplasts and the morphology.
Chloroplasts are relatively few in number (rarely one),
rather large, more or less rounded (seldom elongated)
often with irregularly incised lobate margins (sometimes
very deep), parietal or partly parietal (non-axial) with
single pyrenoid (rarely two). Pyrenoids are double
sheathed with paramylon caps or naked.

The key, descriptions, and detailed illustrations of 8
taxa are given here for the first time in Korea.

Key to the species
la. Cells red, with haematochrome ------ E. sanguinea (10)
1b. Cells green, without haematochrome --vovveeeeeee 2

2a. Chloroplast one, with two pyrenoids
.......................................... E. archaeoplastidiata (4)
2b. Chloroplast more than one per cell «--eereeeeeereenee 3




3a. Chloroplasts two per cell ++---eveovienienn. E. agilis (3)
3b. Chloroplasts more than two per cell -+ vveevvvennn. 4
4a. Cells long-cylindrical with parallel sides

4b. Cells others-shaped -+ ovevoeriiiniiii 5
5a. Cells short-cylindrical to ovoid or ellipsoidal, broadly
rounded posteriorly with a short obtuse mucocysts

...................................................... E. oblonga (8)
5b. Cells spindle-shaped to cylindrical «-----oooveeeiienens 6
6a. Mucocysts arranged into spiral rows:-E. granulata (7)
6b. Mucocysts absent or hardly visible ««:«-oooooveeiiiiiis 7
7a. Cells terminated by short, non-hyaline obtuse peak

...................................................... E. gracilis (6)
7b. Cells terminated by a long, acute tail-piece

...................................................... E. caudata (5)

3. Euglena agilis Carter Fig.3,PL II

Ann. Mag. Nat. Hist. (IT) 18: 240, 1856 and (IV) 16: 250,
1869

Synonyms: E. pisciformis Klebs 1883, E. pisciformis var.
minor Hansgirg 1892, E. pisciformis var. granulata Playfair
1923, E. pisciformis var. piriformis Szabados 1936, E. pisci-
formis var. fallax Pringsh. 1956, E. pisciformis var. lata
Pringsh. 1956, E. pisciformis var. mucronata Pringsh. 1956,
E. pisciformis var. obtusa Pringsh. 1956, E. pisciformis var.
procera Pringsh. 1956; E. agilis var. apyrenoidea Schiller
1956; E. agilis f. coeruleoviridis Schiller 1956, E. agilis var.
circumsulcata Schiller 1956, E. agilis var. praexcisa Schiller
1956, E. agilis var. varians Schiller 1956, E. bichloris
Schiller 1956, E. bipyrenoidata Proshkina-Lavrenko 1937,
E. nana Johnson 1944, E. van-goori Deflandre 1925
(Zakrys 1997).

Cells 32-52 pum long, 7-12 um broad, very metabolic,
spindle or cylindrical shaped, bluntly rounded anterior-
ly, terminated in short blunt non-hyaline caudal projec-
tion. Pellicle very finely and spirally striated (22-25 striae
per 10 um). Chloroplasts two, partly parietal, large,
irregularly lobed plates, each with incised margins and
one pyrenoid doubly sheathed with paramylon cups.
Paramylon grains few to fairly numerous, small, oval or
rod-shaped, distributed throughout the protoplast.
Nucleus spherical or elliptical, shifted posteriorly.
Flagellum approximately twice the body length. Stigma
distinct and relatively small (2-3 ym in diameter).
Movement swimming and rotating.

Occurrence in Korea: It was recorded in Seoul (Chung
and Chang 1957) and Cheonnam (Wui and Kim 1987).
Eight local population were collected here: in a pond of
the village Yeomiji Jeju, 15 JAN 1997; in a lake in
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Bomunho Kyeongju, 22 APR 1997; in swamps in Nam-
bangje Asan, 9 MAR 1997 and Uncheonmot Kwangju, 29
DEC 1997; in urban drainages — Samcheoncheon
Cheonju, 15 SEP 1996, 27 APR 1997; Daejoncheon
Daejon, 6 APR 1997; Mihocheon Cheongju, 4 JAN 1997
and Kumhogang Daegu, 25 DEC 1996.

World distribution: It is common and ubiquitous. It
was known as E. pisciformis from Soviet Union (Popova
1966) and China (Chu 1946).

Taxonomic considerations: E. agilis Carter is currently
known under the name E. pisciformis Klebs. A few mono-
graphs of this genus (Huber-Pestalozzi 1955; Pringsheim
1956; Skuja 1956; Popova 1966) use the name E. pisci-
formis. Some authors (Gojdics 1953; Schiller 1956; Tell
and Conforti 1986; Zakrys and Walne 1994) accept the
priority of the E. agilis name because the drawing and
the description by Carter (1856, 1869) show the most
important characters allowing the identification of the
species such as the presence of two chloroplasts, each of
which possesses a pyrenoid, the small size and variable
shape of the cell. The priority of these characters has
been confirmed by morphological and genetic analysis
(Zakrys et al. 1996, Zakrys and Kucharski 1996; Zakrys
1997).

4. Euglena archaeoplastidiata Chadefaud Fig. 4, P1. II

Le Botaniste 28 (1-2): 86-185, 1937

Cells 31-56 um long, 14-23 um broad, metabolic, ovate
with rounded posterior and anterior ends, broadly
fusiform during swimming and the posterior end is
slightly elongated. Pellicle finely but densely, spirally
striated (18-20 striae per 10 um). Chloroplast one, chan-
neled to nearly cylindrical, parietal, curved under
periplast, strongly fringed and rugged, open in front
with two naked pyrenoids. Paramylon grains numerous,
short rectangular rods (4-6 um long), densely aggregated
in the medial cell part. Nucleus big (9-13 x 7-11 um),
spherical or elliptical, screened by chloroplast bands,
shifted posteriorly. Flagellum approximately one and a
half times the body length. Stigma distinct but relatively
small (2-4 ym in diameter). Movement swimming and
rotating.

Occurrence in Korea: Two local populations were col-
lected here: in a lake in Kyeongpoho Kangneung, 25
DEC 1996; in a urban drainage in Mihocheon Cheongju,
4 JAN 1997. It is recorded for the first time in Korea.

World distribution: It is a rare species recorded in
France (Chadefaud 1937; Gojdics 1953) and Poland
(Zakrys 1986).
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Taxonomic considerations: E. archacoplastidiata was
described by Chadefaud (1937) based on the shape of the
chloroplast. Although Chadefaud (1938) emended that
this species was a form of E. pisciformis (= E. agilis),
Gojdics (1953) reported the specific name to be pre-
served in having a single fringed chloroplast. Zakrys
(1986) also approved the Gojdics’ comments for Polish
strain. Our specimens showed the same chloroplast with
those of the previous studies. In our local collections, the
chloroplast is parietal, deeply fringed, rugged and
screened the nucleus. The blooming of this species were
observed in winter in Kyeongpoho Lake.

5. Euglena caudata Hiibner
Progr. Realg. Stralsund, p. 13, 1886
Synonym: E. caudata var. minor Deflandre 1924a.

Fig. 7, PLII

Cells 58-102 um long, 15-24 ym broad, metabolic, spin-
dle-shaped, rounded anteriorly, toward the posterior
end passing into a non-hyaline acute tail-piece. Periplast
finely and distinctly spirally striated (9-11 striae per 10
um). Chloroplasts relatively not numerous (5-12 per cell)
and large, parietal, discoid, saucer-shaped in ventral
view, with shallow incised margins. Paramylon grains
small, oval or rod-like located throughout cell. Nucleus
spherical or elliptical (10-16 x 8-12 um), located in the
cell center. Flagellum as long as the body. Stigma distinct
and relatively small (3-6 ym). Movement swimming and
rotating,.

Occurrence in Korea: Six local populations were col-
lected here: in a Lake in Bomunho Kyeongju, 22 APR
1997; in swamps in Nambangje Asan, 9 MAR 1997 and
Goahm Hongsung, 22 JAN 1997; in a urban drainage in
Samcheoncheon Cheonju, 27 APR 1997; in a river in
Kumgang Buyeo, 22 SEP, 27 OCT 1996 and Napo, 22 SEP
1996. It is recorded for the first time in Korea.

World distribution: It is common and ubiquitous. The
Asian records are from Soviet Union (Popova 1966),
China (Chu 1946), Japan (Kato 1982) and India (Philipose
1982).

Taxonomic considerations: E. caudata was described by
Hiibner (1886) based on cell shape and chloroplasts. The
cells have been known as fusiform with the caudal tail-
piece. Chu (1946) confirmed Hubner’s diagnosis in
Chinese strains but he also described metabolic variants
and recognized E. caudata and E. polymorpha to be the
synonyms. Korean populations presented the full range
of chloroplast morphology (with slightly and more or
less deeply margins), but the number is 5-12 comparing
about 20 in E. polymorpha. Cells are variable in free swim-

ming cell accompanying with size variations. A taxo-
nomic revision of the group of species, which are very
similar to each other like E. caudata Hubner, E. polymor-
pha Dangeard, E. granulata (Klebs) Schmitz, E. flava
Dangeard, is urgently needed.
6. Euglena gracilis Klebs Fig.5,PL. II

Unters. Bot. Inst. Tubingen. 1: 303, 1883

Synonyms: E. gracilis var. bacillaris Pringsheim et
Hovasse 1950, E. gracilis var. luxurians Pringsheim 1955,
E. gracilis var. saccharophila Pringsheim 1955, E. gracilis
var. urophora Chadefaud et Provasoli 1939, E. gracilis var.
zumsteinii Lwoff 1932, E. hiemalis Matvienko 1938.

Cells 46-84 um long, 7-16 um broad, metabolic, cylin-
drical or spindle-shaped, slightly attenuated and round-
ed anteriorly, narrowing posteriorly and terminated by
short, non-hyaline obtuse peak. Pellicle finely and dense-
ly spirally striated (18-20 striae per 10 um). Chloroplasts
rather few (5-10 in the cell), parietal, big, discoid with
slightly lobed margins, saucer-shaped in ventral view;
each with single pyrenoid doubly sheathed with
paramylon caps. Paramylon grains small, oval, elliptical
or rod-like, few to fairly numerous, scattered throughout
the cell. Nucleus spherical or elliptical (12-16 x 5-12 gm),
located in the center of the cell. Flagellum approximately
equals to body length. Stigma distinct, relatively small.
Movement swimming and rotating.

Occurrence in Korea: It was recorded in Seoul (Chung
1956). Three local populations were collected here: in a
pond in Yeomiji Jeju, 15 JAN 1997; in an urban drainage
in Samcheoncheon Cheonju, 28 FEB 1997, 29 JUN 1997;
in a river in Kumgang Napo, 30 MAR 1997.

World distribution: It is common and ubiquitous. The
Asian records are from China (Chu 1946) and India
(Philipose 1982).

Taxonomic considerations: Euglena gracilis was
described by Klebs (1883) based on the cell shape and
pellicular striation. After that, several physiological and
morphological varieties had been described (var. bacil-
laris Pringsheim, var. luxurians Pringsheim, var. urophora
Chadefaud et Provasoli, var. saccharophila Pringsheim,
var. robusta Ondratschek, var. zumsteinii Lwoff). Gojdics
(1953), Pringsheim (1956), and Popova (1966) questioned
the sense of distinguishing these varieties, that agree
with the genetic analysis (Zakrys et al. 1997).

7. Euglena granulata (Klebs) Schmitz
Pringsh. Jahrb. wiss. Bot. 15: 16, 1884
Synonyms: E. velata var. granulata Klebs 1883, E. granu-

Fig. 6, PL 11




Figs 3-7. Morphology of the subgenus Calliglena members.
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Fig. 3. Euglena agilis Carter. A. Side view showing paramylon caps; B. Dorsal view. Fig. 4. E. archaeoplastidiata Chadefaud. A.

Side view showing two pyrenoids; B. Dorsal view; C. Apical view. Fig. 5. E. gracilis Klebs. Fig. 6. E. granulata (Klebs) Schmitz.
A. Cell in the field; B. Mucocysts spirally arranged under the pellicle. Fig. 7. E. caudata Hiibner. A and B. Metabolic forms in the

field.

lata var. luteo-viridis Lemmermann 1910, E. granulata var.
tenuior Huber-Pestalozzi 1929.

Cells 69-88 um long, 13-21 pum broad, metabolic, spin-
dle-shaped, slightly narrowed and rounded toward the
anterior end, to the posterior end gradually tapering and
terminated in a non-hyaline caudal tailpiece. Pellicle dis-
tinctly spirally striated (9-11 striae per 10 um) with rows
of spherical (below 2 ym in diameter) mucocyst bodies
running along the striation. Chloroplasts relatively few
(5-11 in the cell), partly parietal, large, discoid with shal-
low incised margins, saucer-shaped in ventral view.
Paramylon grains small, oval or rod-like, scattered

throughout the cell. Nucleus spherical or elliptical, locat-
ed in the center of the cell (11-14 x 9-11 ym). Flagellum as
long as the body length. Stigma distinct and relatively
small (2-4 ym in diameter). Movement swimming and
rotating.

Occurrence in Korea: Two populations were collected
here: in a lake Bomunho Kyeongju, 22 APR 1997 and in
an urban drainage in Samcheoncheon Cheonju, 30 MAR
1997. It is recorded for the first time in Korea.

World distribution: It is common and ubiquitous in
Europe (Gojdics 1953; Pringsheim 1956). The Asian
records are from China (Chu 1946), Soviet Union (Popova
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1966), Japan (Kato 1982), and India (Philipose 1982).

Taxonomic considerations: Euglena granulata was
described as the infraspecific variety under E. velata by
Klebs (1883) and ranked to the specific name by Schmitz
(1884). The most reliable feature of this species was the
pellicular mucocyst bodies arranged in regular spiral
rows along the striae. Mainx (1927) and Szabados (1950)
justified the stability of such diagnostic character and
described this species to be separated from E. gracilis, E.
caudata, E. velata and E. sociabilis. That treatment was
accepted by Gojdics (1953), Pringsheim (1956) and
Zakrys (1986). We identified the mucocyst bodies in
Korean specimens, which occurred in urban drainage
basins.

8. Euglena oblonga Schmitz
Pringsh. Jahrb. f. wiss. Bot. 15: 28, 1884
Cells 39-65 um long, 19-34 um broad, metabolic, swim-

Fig. 8, PL III

ming cells broadly spindle shaped. Non-motile cells
ellipsoidal, ovoid or short cylindrical. Both ends round-
ed, but at the posterior narrowed and passing into small,
obtuse mucocyst. Pellicle finely, spirally striated (12-14
striae per 10 um). Chloroplasts few (6-10 per cell) in front
of concave discs, immersed in cytoplasm with deeply
incised lobate margins which divide the chloroplasts
into long ribbon-shaped lobes; the terminal parts of the
lobes lying spirally under the periplast and arranging
spiral rows. Pyrenoid one in center of each chloroplast
doubly sheathed with paramylon caps. Paramylon
grains small, numerous, short rod-shaped to ovoid, dis-
tributed all over the protoplast. Nucleus, spherical or
elliptical, located in the center of the cell or slightly shift-
ed posteriorly. Stigma distinct and relatively small.
Flagellum approximately as long as the body length.
Movement swimming.

Occurrence in Korea: Four local populations were col-
lected here: in polluted pond in Haenam Haenam, 10
NOV 1996; in a swamp in Uncheonmot Kwangju, 29
JUN 1996; in urban drainages in Mushimcheon
Cheongju, 4 JAN 1997 and Kumhogang Daegu, 25 DEC
1996. It is recorded for the first time in Korea.

World distribution: It is common and ubiquitous. The
Asian records are from Japan (Kato 1995) and India
(Philipose 1982).

Taxonomic considerations: E. oblonga was described by
Schmitz (1884) on the basis of the cell shape and the
structure of chloroplasts. Cells were oval to fusiform.
Zakrys (1986) and Zakrys and Walne (1994) illustrated
this species from Poland and U.S.A. Korean specimens

were oval or ovoid, cylindrical to spindle, depending on
movement and metaboly. Chu (1946) mentioned that E.
oblonga is related to E. sanguinea, E. sociabilis, E. oblonga
and E. splendens in having the same features of chloro-
plasts. Recently, Zakrys (1986) and Zakrys and Walne
(1994) categorized the members of group of similar
species based on the number and morphology of chloro-
plasts, cell shape and mucocyst bodies presence.
Observation of the Korean materials shows that E. oblon-
ga is different from E. sanguinea.

9. Euglena obtusa Schmitz
Pringsh. Jahrb. f. wiss. Bot. 15: 24, 1884
Synonyms: E. limosa Gard 1919, E. fenestrata Elenkin

Fig. 10, PL IIT

1924.

Cells 80-111 um long, 19-37 um broad, metabolic, long
cylindrical with parallel sides, rounded anteriorly and
posteriorly. Pellicle finely, spirally striated (10-13 striae
per 10 um). Chloroplasts (15-21 per cell), parietal, disc-
shaped with slightly incised margins; each with on
pyrenoid, doubly sheathed with paramylon caps.
Paramylon grains numerous, small, oval or rod-like, dis-
tributed all over the protoplast. Nucleus spherical or
elliptical (16-21 um length) located in the center of the
cell. Flagellum absent. Stigma present. Movement creep-
ing.

Occurrence in Korea: Five local populations were col-
lected: in a lake in Bomunho Kyeongju, 22 APR 1997; in a
swamp in Uncheonmot Kwangju, 10 NOV 1996; in urban
drainages in Gapcheon Daejon, 29 JUN 1996, Kwangju-
cheon Kwangju, 29 DEC 1996, Samcheoncheon Cheonju,
29 JUN 1997. It is recorded for the first time in Korea.

World distribution: It is cosmopolitan (Gojdics 1953).
It was recorded in England, and North America (Gojdics
1953). The Asian records are from Soviet Union (Popova
1966), Hungary (Németh 1997), and Poland (Czosnowski
1948 as E. limosa; Zakrys 1986),

Taxonomic considerations: Euglena obtusa was descri-
bed by Schmitz (1884) based on the cell shape and move-
ment. Gard (1919) and Elenkin (1924) reported that E.
obtusa was different from E. limosa and E. fenestrata by
the size and metaboly of cells, morphology of chloro-
plasts and pyrenoids. Monographs of the genus Euglena
(Gojdics 1953; Pringsheim 1956; Popova 1966; Zakrys
1986) do not support Gard’s and Elenkin’s opinion and
treat E. limosa and E. fenestrata as synonyms of E. obtusa.
Our specimens crawled like an amoeba and clinged to
the bottom or sides of the dishes.




Figs 8-10. Morphology of the subgenus Calliglena members.
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Fig. 8. Euglena oblonga Schmitz. A. Cell in the field; B. Parietal view of chloroplast lobes. Fig, 9. E. sanguinea Ehrenberg. A. Cell in
the field; B. Parietal view of chloroplast lobes. Fig. 10. E. obtusa Schimitz. A and C. Metabolic forms in the field; B. Apical view.

10. Euglena sanguinea Ehrenberg Fig. 9, P1. III

Abh. Berl. Akad. Wiss. Physik aus d. Jahre 1830,
Berlin, p. 71, 1832

Cells 67-107 um long, 27-55 pum broad, metabolic, spin-
dle to cylindrical shaped, rounded anteriorly, toward the
posterior end passing into a short, blunt, non-hyaline
projection. Pellicle finely and distinctly spirally striated
(10-12 striae per 10 um). Haematochrome granules, very
tiny, irregularly scattered throughout the cell.
Chloroplasts numerous, partly parietal, in the form of
concave discs located deeply in the cytoplasm with very
deep incisions which divide the chloroplasts into long
ribbon-shaped, irregular Jobes; terminal parts of the long

lobes extending to the periplast and lying spirally along
the periplast curvature and look like a spindle-shaped,
single chloroplasts. In the middle part of each chloro-
plast, not divided into lobes, a pyrenoid occurs (doubly
sheathed with paramylon caps). Paramylon grains
numerous, oval or short rod-shaped, densely concentrat-
ed in the middle part of the cell. Nucleus spherical or
elliptical (14-23 um long), located in the center of cell or
slightly shifted posteriorly. Flagellum 1-1.5 x the body
length. Stigma distinct and relatively small. Movement
swimming in open waters and creeping in solid surface.
Occurrence in Korea: It was recorded in Cheonnam
{Wui and Kim 1987). Two local populations were record-
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ed: in a swamp in Uncheonmot Kwangju, 29 JUN 1996;
in a urban drainage in Gapcheon Daejon, 29 JUN 1996.

World distribution: It is cosmopolitan. The Asian
records are from China (Chu 1946) and India (Philipose
1982).

Taxonomic considerations: E. sanguinea was described
by Ehrenberg based on the cell color and chloroplast
morphology. The morphology of chloroplasts of E. san-
guinea is one of the most important and distinct features
(Klebs 1883; Chu 1946; Gojdics 1953; Pringsheim 1956;
Buetow 1968; Zakrys and Walne 1994). In our specimens,
the very characteristic distribution of chloroplasts in the
cell was constantly observed during cell movement.

The subgenus Discoglena Zakrys

Nova Hedwigia 42: 2-4: 514, 1986

The subgenus Discoglena has been described based on
the presence of numerous, parietal, small, most often
disc-shaped chloroplasts without pyrenoid. Five taxa of
Discoglena have been reported in the floristic accounts
(Chung 1956; Chung and Chang 1957; Chung 1970; Wui
and Kim 1987). The key, descriptions, and detailed illus-
trations of 12 taxa are given here for the first time in
Korea.

Key to the species

1a. Paramylon grains dimorphic: large and small ones

..................................................................... 2
1b. Paramylon grains monomorphic: only small ones ---9
2a. One large paramylon grain per cell «+ovovererveenneeen 3
2b. More than one large paramylon grain per cell--------- 4
3a. Paramylon grains behind nucleus; cells long,
cylindrical -+ oeveeeenee E. ehrenbergii var. baculifera (14)
3b. Paramylon grains near stigma; cells fusiform to
CYHNAIICAl -+ ovevreneeseeneeess E. variabilis (22)
4a. Large paramylon grains two per cell--+«--occooreereene 6
4b. Large paramylon grains more than two per cell ------ 5
5a. Cells fusiform, terminated by long, hyaline sharp
fQIl-pIEEE «vervrvrenes e E. acus (11)
5b. Cells cylindrical, terminated by short, verrucal,
non-hyaline projection ----- E. deses var. intermedia (13)
6a. Paramylon grains rod-like ««---«+oeoeraersi 7
6b. Paramylon grains ring-like -+« oooervenenni 8

7a. Cells spirally twisted, triangular in cross section
................................................... E. tripteris (20)
7b. Cells straight, round in cross section
................................................ E. limnophila (15)
8a. Pellicle spirally striated; spiral furrow visible

................................................... E. Oxyuris (16)

8b. Pellicle striae with papillae «-+eoveeeo E. spirogyra (18)
9a. Cells round-ovate, rigid, periplast with distinct
striation often turning into ribs  «++++reeeee E. texta (19)
9b. Cells spindle or cylindrical, metabolic, periplast with
fine or faint striation ««eeceeiiiiiiiiiiiiin 10
10a. Cells spindle-shaped ---:-eeeeveeeeenne E. proxima (17)
10b. Cells cylindrical ««-«-veoveermersesenssiasneneies 11

11a. Posterior end with non-hyaline projection
.......................................... E. deses var. deses (12)

11b. Posterior end rounded or transversely truncated
................................................... E. truncata (21)

11. Euglena acus Ehrenberg Fig. 14, P1. IV

Abh. Berl. Akad. Wiss. Physik aus d. Jahre 1830,
Berlin, pp. 39, 62, 1832

Synonyms: E. acus var. rigida Hiibner 1886, E. acus var.
minor Hansgirg 1892, E. acutissima Lemmermann 1904, E.
acus var. lata Swirenko 1915, E. acus var. parva Playfair
1921, E. acus var. longissima Deflandre 1924a, E. acus var.
vanoyei Deflandre 1924a, E. acus var. major Lefevre 1933,
E. acus var. angularis Johnson 1944, E. acutissima var.
longa Johnson 1944.

Cells 125-163 pum long, 9-17 um broad, nearly rigid,
long-fusiform and slender to cylindrical, anteriorly nar-
row and truncate, backwards gradually tapering and
ending into a long, hyaline sharp posterior tailipiece (17-
45 um long). Pellicle longitudinally striated (9-11 striae
per 10 um). Chloroplasts numerous, parietal, discoid,
small (2-4 um in diameter), without pyrenoids.
Paramylon grains dimorphic: more or less numerous,
rod-like, large (12-21 x 2-4 um in dimension) and similar
small grains, scattered in the whole protoplast. Nucleus
spherical or elliptical, located in the middle cell part or
shifted posteriorly. Flagellum one sixth to one third
body length. Stigma present. Movement swimming and
rotating straightly forward.

Occurrence in Korea: It was recorded in Seoul
(Skvortzov 1932; Chung 1956) in Kyeongnam as var. rigi-
da (Chung 1970). Eleven local populations have been col-
lected here: in ponds in Duckjinmot Cheonju, 25 SEP
1996 and Yeomiji Jeju, 15 JAN 1997; in swamps -
Nambangje Asan, 9 MAR and 4 APR 1997; Yeosan
Yeosan, 26 MAY 1997; Sidong Hamahn, 6 JUN 1997; in a
fish farm pond in Pyeongjang Iksan, 26 MAY 1997; in a
reservoir in Woncheon Suwon, 20 APR 1997; in urban
drainages — Mihocheon Cheongju, 6 OCT 1996;
Samcheoncheon Cheonju, year-round from OCT 1996 to
SEP 1997; in rivers — Kumgang Buyeo, 30 JUL 1994, 20



AUG 1994, 10 SEP 1994, 26 MAR 1995, 28 MAY 1995, 29
JUL 1995, 23 JUN 1996, 22 SEP 1996; Kumgang Napo, 21
JAN 1995, 23 JUN 1996, 25 AUG 1996, 22 SEP 1996.

World distribution: It is common and ubiquitous. The
Asian records are from Burma and India (Skvortzov
1937), China (Chu 1946), Soviet Union (Popova 1966),
and India (Philipose 1982).

Taxonomic considerations: E. acus is distinguished in
having numerous rod-shaped, big paramylon grains. It
is well known that the amount of accumulated storage
material (the number of big and small paramylon grains)
depends on the physiological state of the cell and that, in
turn, on the habitat conditions (Kiss et al. 1987; Kiss and
Triemer 1988; Conforti 1991). In our specimens the num-
ber of big paramylon grains was nine to numerous with
locations and sampling periods.

12. Euglena deses Ehrenberg var. deses  Fig. 20, P1. IV

Abh. Berl. Akad. Wiss. Physik aus d. Jahre 1833,
Berlin, pp. 248, 1835 '

Synonyms: E. deses var. gracilis Playfair 1921, E. deses
var. tenuis Lemmermann 1910, E. deses var. minuta
Playfair 1921.

Cells 105-161 um long, 13-23 um broad, very metabol-
ic, long cylindrical, slightly attenuated and rounded
anteriorly, at the back passing into a short verrucal, non-
hyaline projection. Pellicle finely, spirally striated (16-19
striae per 10 um). Chloroplasts disc-shaped, small (7-9
gm in diameter), parietal with naked pyrenoids.
Paramylon grains small, rod-like (2-6 ym long), irregu-
larly scattered throughout the protoplast. Nucleus oval,
more or less central. Flagellum one sixth to one third of
the body length. Stigma present. Movement wriggling
and creeping.

Occurrence in Korea: Ten local populations were col-
lected here: in a pond in Duckjinmot Cheonju, 25 SEP
1996; in a lake in Seoho Suwon, 16 FEB 1997; in swamps
in Uncheonmot Kwangju, 29 DEC 1997 and Nambangje
Asan, 9 MAR 1997; in urban drainages — Samcheon-
cheon Cheonju, year-round from OCT 1996 to SEP 1997;
Kwangjucheon Kwangju, 5 APR 1997; Kumhogang
Daegu, 25 DEC 1996; Mihocheon Cheongju, 9 OCT 1996;
in a river in Kumgang Napo, 28 MAY 1995, 30 DEC 1995
and Buyeo, 21 MAY 1994, 30 DEC 1995. It is recorded for
the first time in Korea.

World distribution: It is common and ubiquitous. The
Asian records are from China (Chu 1946), Japan (Kato
1984), India (Carter 1856; Gonzalves and Joshi 1946), and
Soviet Union (Popova 1966).
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Taxonomic considerations: E. deses is distinguished in
having wriggling and creeping movement, naked
pyrenoid and monomorphic paramylon grains. Our
specimens showed that the paramylon grains were irreg-
ularly scattered throughout the protoplast as well as
densely massed in posterior end of the cell. The Korean
cells were common in the urban drainage basins and old
stagnant waters.

13. Euglena deses Ehrenberg var. intermedia Klebs
Fig. 21, P1. III

Unters. Bot. Inst. Tubingen 1 (2): 303, 1883

Synonym: E. intermedia (Klebs) Schmitz 1884

Cells 104-144 ym long, 11-21 um broad. Pyrenoids
absent. Paramylon grains dimorphic, a few large (4-10
per cell), rod-shaped and numerous, small, rod-shaped
or oval. Remaining features as in the type variety.

Occurrence in Korea: Four local populations were col-
lected here: in a swamp in Uncheonmot Kwangju, 29 DEC
1996; in urban drainages — Samcheoncheon Cheonju, 25
SEP 1996, from JAN to AUG 1997; Kwangjucheon
Kwangju, 29 DEC 1996 and 5 APR 1997; Kumhogang
Daegu, 25 DEC 1996. It is recorded for the first time in
Korea.

World distribution: It is common and ubiquitous. The
Asian records are from Soviet Union (Popova 1966), and
India (Hortobagyi 1969).

Taxonomic considerations: E. deses var. intermedia is
distinguished in having dimorphic paramylon grains
and no pyrenoids (Zakrys 1986). Korean populations
occur in urban drainage basins with turbid and hyper-
trophic water.

14. Euglena ehrenbergii Klebs var. baculifera (Thompson)
Gojdics Fig. 22, PL. 111

Madison, The Univ.of Wisc. Press, p. 108-109, 1953

Synonym: E. fruncata var. baculifera Thompson 1938.

Cells 139-214 um long, 17-28 um broad, very metabol-
ic, long cylindrical with parallel sides, somewhat flat-
tened, rounded at the anterior end, slightly narrowed
and rounded at the posterior end. Pellicle almost longi-
tudinally striated (10-14 striae per 10 um). Chloroplasts
disc-shaped, small (3-5 ym in diameter), numerous, pari-
etal, without pyrenoids. Paramylon grains dimorphic:
one, large (57-82 um long), rod-shaped but curved, locat-
ed after the nucleus; and many small, oval or rod-shaped
ones scattered throughout the cell. Nucleus oval, lying in
the cell center. Flagellum one sixth of the body length.
Stigma present. Movement creeping.
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Occurrence in Korea: Seven local populations were
collected here: in swamps in Uncheonmot Kwangju, 10
NOV 1996 and llweolji Suweon, 20 APR 1997; in urban
drainages — Samcheoncheon Cheonju, 15 SEP 1996, 30
MAR 1997, 27 APR 1997, 26 MAY 1997; Mihocheon
Cheongju, 6 OCT 1996; Kumhogang Daegu, 25 DEC
1996; Kwangjucheon Kwangju, 29 DEC 1996, 5 APR
1997; Gapcheon Daejon, 25 JUN 1995. It is recorded for
the first time in Korea.

World distribution: It is a very rare species in the
world. It was originally described in USA (Kansas) by
Thompson (1938), recorded in USA (Tennessee) by
Zakrys and Walne (1994) and this is the third record in
the world.

Taxonomic considerations: var. ehrenbergii is very sim-
ilar to var. baculifera. The cells of var. ehrenbergii have a
few paramylon grains, while var. baculifera only one
large paramylon grain.

15. Euglena limnophila Lemmermann
Bot. Cbl. 76: 152, 1898
Synonyms: E. swirenkoi Arnoldi 1922, E. limnophila var.

Fig. 15, PL. 11

minor Drezepolski 1925, E. limnophila var. lemmermannii
Drezepolski 1925, E. limnophila var. swirenkoi (Arnoldi)
Popova 1955.

Cells 81-98 ym long, 10-14 pym broad, nearly rigid,
cylindrical to spindle-shaped, slightly narrow and trun-
cate anteriorly, gradually tapering and terminating into
sharp, hyaline posterior tailpiece (20-27 pum long).
Pellicle spirally striated (7-8 striae per 10 um).
Chloroplasts numerous small (2-4 ym in diameter), disc-
shaped, parietal without pyrenoids. Paramylon grains
dimorphic, two large (16-20 x 3-7 pm), rod-shaped, pre-
sent before and behind the nucleus respectively; small
ones (less than 4 ym long), rod-like or oval, scattered
throughout the protoplast. Nucleus spherical, located in
the cell center or slightly shifted to the back. Flagellum
one third to one half the body length. Stigma present.
Movement swimming and rotating forward.

Occurrence in Korea: Seven local populations were
collected here: in swamps — Nambangje Asan, 9 MAR
1997; Yesan Yesan, 9 MAR 1997; Goahm Hongsung, 22
JUN 1997; llweolji Suwon, 20 APR 1997; in a lake in
Bomunho Kyeongju, 22 APR 1997; in mountain streams
in Pyeongna Boryeong, 21 JUL 1996 and Hwapyeong
Boryeong, 21 JUL 1996. It is recorded for the first time in
Korea.

World distribution: It is common and ubiquitous. The
Asian records are from Japan, Burma, Indonesia, Soviet

Union (Popova 1966), and India (Hortobdgyi 1969;
Philipose 1982).

Taxonomic considerations: E. limnophila is distin-
guished in having slender body and two, big paramylon
rods; the number is variable with 1-2 (Gojdics 1953), 2-3
(Zakrys 1986), and only 2 (Skuja 1939; Pringsheim 1956).
In Korean specimens, cells were sometimes inflated with
lots of small paramylon grains.

Fig.13,PL 1V
Kleine Beitrage zur Naturgeschichte der Infusorien,
Wien, p. 17, 1846
Synonym: E. oxyuris var. gracillima Playfair 1921, E.

16. Euglena oxyuris Schmarda

oxyuris var. minor Deflandre 1924b, E. oxyuris var.
charkowiensis (Swir.) Chu 1946, E. oxyuris var. estonica
Bourrelly 1949, E. oxyuris var. playfairii Bourrelly 1949, E.
oxyuris var. minima Bourrelly 1949.

Cells 142-169 um long, 19-25 yum broad, slightly meta-
bolic, long cylindrical, somewhat flattened and spirally
twisted, rounded anteriorly, at the back sharply tapered
into distinct and hyaline posterior tail-piece (20-29 um);
along the length of the body the spiral furrow is visible.
Pellicle spirally, distinctly striated (8-9 striae per 10 um).
Chloroplasts parietal, disc-shaped, numerous, small (3-4
um in diameter), without pyrenoids. Paramylon grains
dimorphic: two large, ring-like (sometimes elliptical or
rectangular), present before and behind the nucleus
respectively; oval, ring-like or rod-like small ones, scat-
tered throughout the cell. Nucleus oval, located in the
centre of the cell. Stigma present. Flagellum one third to
one half of the body length.

Occurrence in Korea: It was recorded in Kyeongbook
by Chung (1970). Eleven local populations were collect-
ed here: in a pond in Yeomiji Jeju, 15 JAN 1997; in a lake
in Bomunho Kyeongju, 22 APR 1997; in a swamp in
Nambangje Asan, 9 MAR 1997; in a reservoir in Haenam
Haenam, 10 NOV 1996; in a fish farm pond in
Pyeongjang lksan, 25 MAY 1997; in urban drainages —
Gapcheon Daejon, 25 SEP 1995, 29 JUN 1996, 12 OoCT
1996; Mihocheon, 6 OCT 1996; Samcheoncheon Cheonju,
15 SEP 1996 and 30 MAR 1997; in a roadside ditch in
Guryongpo Pohang, 22 APR 1997; in rivers — Kumgang
Buyeo, 20 AUG 1994, 10 SEP 1994, 21 JAN 1995, 29 JUL
1995, 30 DEC 1995, 29 FEB 1996, 21 JUL 1996, 25 AUG
1996, 22 SEP 1996; Kumgang Napo, 10 SEP 1994, 26 MAR
1995, 29 JUL 1995, 30 DEC 1995, 23 JUN 1996, 22 SEP
1996.

World distribution: It is common and ubiquitous. The
Asian records are from Burma and India (Skvortzov
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Figs 11-14. Morphology of the subgenus Discoglenna members.
Fig. 11. Euglena proxima Dangeard. A and B. Cells in the field; C. Cytoplasmic granules scattered under the pellicle. Fig. 12. E.
variabilis Klebs. A. Cell in the field; B. Organized paramylon bodies near the stigma and nucleus. Fig. 13. E. oxyuris Schmarda.
A. Cell in the field; B. Dimorphic paramylon bodies, small grains and two bulky rods. Fig. 14. E. acus Ehrenberg. A. Cell show-
ing long and acute anterior; B. Monomorphic paramylon rods.

1937; Philipose 1982), China (Chu 1946), and Soviet Taxonomic considerations: E. oxyuris is distinguished
Union (Popova 1966). in having large cells and two large ring-like or rectangu-
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lar paramylon grains. Many varieties have been
described on the basis of cell dimensions. Because the
full range of the cell dimensions was reported by many
authors (Gojdics 1953; Huber-Pestalozzi 1955; Popova
1966; Zakrys 1986; Zakrys and Walne 1994) and for
many populations, as did Gojdics’s (1953), the varieties
are combined to a single species.
17. Euglena proxima Dangeard Fig. 11, P1. 11

Le Botaniste 8: 154, 1901

Synonyms: E. proxima var. major Huber-Pestalozzi
1929, E. proxima var. amphoraeformis Szabados 1936, E.
proxima var. piriformis Szabados 1936, E. proxima var.
minima Szabados 1949, E. proxima var. dangeardii
Pringsheim 1953, E. proxima var. anglesia Pringsheim
1953.

Cells 62-81 um long, 12-21 ym broad, metabolic, spin-
dle-shaped, narrowed and rounded anteriorly, back-
wards gradually tapering and passing into bluntly peg-
shaped end. Pellicle spirally striated (10-12 striae per 10
um). Chloroplasts disc-shaped, small (4-6 um in diame-
ter), parietal, numerous, without pyrenoids. Paramylon
bodies small, oval to short cylindrical. Nucleus spherical,
somewhat shifted posteriorly. Stigma present. Flagellum
approximately about the body length. Movement slowly
swimming and rotating.

Occurrence in Korea: It was recorded by Chung and
Chang (1957) in Seoul, Chung (1970) in Kyeongnam,
Waui and Kim (1987) in Cheonnam. Six local populations
were collected here: in urban drainages — Samcheon-
cheon Cheonju, 29 DEC 1996, 27 JAN 1997; Gapcheon
Daejon, 25 JUN 1995; Kwangjucheon Kwangju, 29 DEC
1996; Daejoncheon Daejon, 28 NOV 1996; in rivers —
Kumgang Buyeo, 10 SEP 1994, 26 MAR 1995, from JUN
to SEP 1996; Kumgang Napo, 10 SEP 1994, from JUN to
SEP 1996.

World distribution: It is cosmopolitan. The Asian
records are from China (Chu 1946), Japan (Kato 1984),
India (Gonzalves and Joshi 1943, 1946, Kamat 1968, 1974;
Hortobdgyi 1969; Philipose 1982), and Soviet Union
(Popova 1966).

Taxonomic considerations: E. proxima is distinguished
in having spindle-shaped cell with flexible caudal pro-
longation and monomorphic paramylon grains.
Although many metabolic forms have been observed,
the diagnostic features of the cell shape and paramylon
grains are consistent (Chu 1946).

18. Euglena spirogyra Ehrenberg Fig.17, PL.IV

Abh. Berl. Akad. Physik aus d. Jahre 1830, Berlin, pp.
38,1832

Synonyms: E. spirogyra B fusca Klebs 1883, E. spirogyra
var. laticlavius Hiibner 1886, E. fusca (Klebs)
Lemmermann 1910, E. fusca var. laticlavius (Hubner)
Lemmermann 1910, E. fusca var. marchica Lemmermann
1910, E. spirogyra var. obrupte-acuminata Lemmermann
1913a, E. spirogyra var. marchica Lemmermann 1913b, E.
spirogyra var. fusiformis Deflandre 1924b, E. spirogyra var.
minor Allorge & Lefevre 1925, E. spirogyra var. suprema
Skuja 1932, E. fusca var. minima Szabados 1949.

Cells (67-97) - (142-172) um long, (9-15) - (16-28) um
broad, slightly metabolic, long cylindrical, bluntly
rounded and slightly truncated anteriorly; posteriorly
sharply extended into distinct and hyaline tail-piece (14-
27 um). Pellicle yellow-green to brown, spirally striated
(6-8 striae per 10 um); striae ornamented with rectangu-
lar or triangular papiilae except tailpiece part; papillae
small, below 2 um. Chloroplasts discoid, small (2-3 ym
in diameter), parietal, numerous without pyrenoids.
Paramylon grains dimorphic: two large grains ring-
shaped or elliptical with parallel sides, one grain lying
before and the another behind the nucleus; small grains
oval or ring-shaped, numerous, scattered throughout the
protoplast. Nucleus oval located in the middle of the
cell. Flagellum one fifth to one half the body length.
Stigma present. Movement twisting.

Occurrence in Korea: It was recorded by Skvortzov
(1932) and Chung (1956) in Seoul. Nine local populations
were collected here: in a pond in Yeomiji Jeju, 15 JAN
1997; in swamps — Uncheonmot Kwangju, 25 DEC 1996;
Nambangje Asan, 9 MAR 1997; Daepyeong Hamahn, 6
JUN 1997; in urban drainages — Gapcheon Daejon, 25
MAY 1994; Samcheoncheon Cheonju, 28 FEB, 30 MAR
and 27 APR 1997; in a river in Kumgang Buyeo, 20 JUN
1994, 21 OCT 1994 and Napo, 21 JUL 1996, 25 AUG 1996;
in a mountain stream in Hwapyeong Boryeong, 19 AUG
1994, 3 NOV 1994. Materials from Samcheoncheon,
Cheonju City had smaller cells of 67-97 x 9-15 um than
the other Korean populations.

World distribution: It is common and ubiquitous. The
Asian records are from China (Chu 1946), Burma and
India (Skvortzov 1937; Skuja 1949; Philipose 1982), and
Soviet Union (Popova 1966).

Taxonomic considerations: E. spirogyra is distin-
guished in having large size of cell, ornamentation of
periplast and two large ring-shaped paramylon grains.
Differences in the ornamentation and color of the cell
periplast have been caused a lot of taxonomical prob-
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E. spirogyra

Fig. 15. Euglena limnophila Lemmermann. A. Cell in the field; B. Dimorphic paramylon bodies, small grains and two large rods.

Fig. 16. E. tripteris (Dujardin) Klebs. A and B. Cells in the field; C. Pellicular strips of the twisted body. Fig. 17.
two paramylon rings and ornamented pellicular strips; D and E. Pellicular strips ornamented with rectangular (D) and triangu-

Ehrenberg. A. Dimorphic paramylon bodies, small grains and two rings; B. Cell with smooth pellicular strips; C. Cell having

Figs 15-17. Morphology of the subgenus Discoglena members.
lar warts (E).
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lems (Chu 1946; Gojdics 1953; Pringsheim 1956; Zakrys
1986).

19. Euglena texta (Dujardin) Hiibner
Progr. Realgym. Strals., pp. 12, 1886

Fig. 18, P1. 1II

Synonyms: Crumenula texta Dujardin 1836, Lepocinclis
texta (Duj.) Lemmermann 1901, E. texta var. bullata
Playfair 1921, E. texta var. obesa Playfair 1921, E. texta var.
ovata Playfair 1921.

Cells 33-48 um long, 28-34 um broad, slightly metabol-
ic, ellipsoidal to ovoidal, broadly rounded posteriorly,
rounded to slightly bulged posteriorly. Pellicle with dis-
tinct striations (8-10 striae per 10 ym). Chloroplasts
numerous, disc-shaped, small (4-6 um in diameter), pari-
etal, without pyrenoids. Paramylon grains small and
middle-sized, oval or rod-shaped, numero'us. Nucleus
globular, more or less central. Flagellum one and half to
twice body length. Stigma occurs. Movement swimming
and rotating. .

Occurrence in Korea: Five local populations were col-
lected here: in a swamp in Nambangje Asan, 9 MAR
1997; in urban drainages ~ Daejoncheon Daejon, 28 NOV
1996; Samcheoncheon Cheonju, 28 FEB, 30 MAR, 27 APR
1997; Kwangjucheon Kwangju, 5 APR 1997; Jeju Jeju, 15
JAN 1997. It is recorded for the first time in Korea.

World distribution: It is common and ubiquitous. It
was recorded from India (Bombay) by Carter (1856) as
Crumenula texta and Soviet Union (Popova 1966).

Taxonomic considerations: E. texta is distinguished in
having oval cells without tail-pieces, periplast with dis-
tinct striations {often turning into ribs) and monomor-
phic paramylon grains. Huber-Pestalozzi (1955) record-
ed it as Lepocinclis but many authors (Gojdics 1953;
Pringsheim 1956; Popova 1966), particularly Skuja
(1948), pointed that this species belonged to the genus
Euglena on the basis of periplast and paramylon features.
Since Lepocinclis has a thick and rigid periplast and two
large paramylon rings (Leedale 1967), we placed this
species in the genus Euglena.

20. Euglena tripteris (Dujardin) Klebs
Unters. Bot. Inst. Tiibingen I, 2: 306, 1883
Synonyms: Phacus tripteris Dujardin 1841, E. torta

Stokes 1885 (fide Popova 1966), E. tripteris var. klebsii

Lemmermann 1910, E. pseudospiroides Swirenko 1915, E.

Fig. 16, PL. II

tripteris var. major Swirenko 1915, E. tripteris var.
szdregiensis Szabados 1936.

Cells 83-109 um long, 19-23 um broad, weak metabol-
ic, spindle-shaped in outline, triangular in cross section,

spirally twisted (forming two coils), rounded anteriorly,
toward the back gradually tapering and passing into a
thin, long (17-22 pum) sharp, hyaline tail-piece (some-
times twisted or curved). Pellicle distinctly, spirally stri-
ated (8-9 striae per 10 um); striae following the cell
twists. Chloroplasts disc-shaped, small (3-4 ym in diam-
eter), parietal, numerous, without pyrenoids. Paramylon
grains dimorphic: two large rod-shaped, one lying
before and the another behind the nucleus; small grains
oval or rod-like scattered throughout the cell. Nucleus
spherical, located in the centre of the cell. Stigma occurs.
Flagellum attaining one half to two-third of body length.
Movement twisting and rotating.

Occurrence in Korea: It was recorded by Chung (1956)
in Seoul. Four local populations were collected here: in
swamps in Nambangje Asan, 9 MAR 1997 and Jiral
Hamahn, 6']UN 1997; in an urban drainage in Sam-
cheoncheon Cheonju, 29 DEC 1996, 30 MAR 1997; in a
river in Kumgang Napo, 26 MAR 1995.

World distribution: It is common and ubiquitous. The
Asian records are from India (Skuja 1949; Kamat 1975;
Philipose 1982) and Soviet Union (Popova 1966).

Taxonomic considerations: E. tripteris is distinguished
in having three spiral ridges of cell. Our specimens
showed the three ridges and the constantly twisted
forms. Some authors (Swirenko 1934; Popova 1966;
Zakrys 1986) described var. crassa, in showing broadly
fusiform and more strongly twisted shape and two large
paramylon grains located in the cell center (side by side),
but the variation was observed in a single population
from Korean.

21. Euglena truncata Walton Fig. 19, P1. 111

Ohio State Univ. Bull. 1 (4): 373-374, 1915

Synonym: E. subehrenbergii Skuja 1948.

Cells 68-110 um long, 8-12 um broad, metabolic, long
cylindrical, with parallel sides, slightly narrowed and
rounded anteriorly, truncate or sometimes rounded pos-
teriorly. Pellicle spirally striated (18-20 striae per 10 pm).
Chloroplasts disc-shaped, parietal, small (4-6 ym in
diameter), numerous. Paramylon grains small, oval or
rod-like, scattered throughout the protoplast, often in
large number, sometimes massed in posterior part of the
cell. Nucleus oval, lying in the cell centre. Flagellum one
third to one half the body length. Stigma present.
Movement creeping.

Occurrence in Korea: Five local populations were col-
lected here: in a swamp in Ilweolji Suwon, 20 APR 1997;
in urban drainages — Samcheoncheon Cheonju, 27 JAN,




Figs 18-19. Morphology of the subgenus Discoglena members.
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Fig. 18. Euglena texta (Dujardin) Hubner. A. Cell with protruded end; B and C. Metabolic forms in the field; D. Pellicular strips.
Fig. 19. E. truncata Walton. A and C. Metabolic forms in the field; B. Cell with protruded end.

28 FEB and 27 APR 1997; Gapcheon Daejon, 25 SEP 1995;
Daejoncheon Daejon, 27 JAN 1997; Mushimcheon
Cheongju, 6 OCT 1996. It is recorded for the first time in
Korea.

World distribution: It is a rare species recorded in
Sweden (Skuja 1948), Poland (Zakrys 1986), Argentina
(Tell and Conforti 1986), and USA (Walton 1915, Zakrys
and Walne 1994).

Taxonomic considerations: E. truncata is similar to E.
subehrenbergii in having spirally striated pellicle. The stri-
ae is continuous in E. truncata, whereas a row of dense
discrete points in E. subehrenbergii. It is also confused to
E. spirogyra, which of the pellicle is highly variable
(Zakrys 1986). After observing Polish and American
material (Walton 1915; Zakrys 1986; Zakrys and Walne
1994), Zakrys and Walne (1994) concluded that two

names were attached to the same species. Because
Walton’s description (1915) is the oldest one, E. truncata
has the priority of publication.
22. Euglena variabilis Klebs Fig. 12 ,PL 1

Unters. Bot. Inst. Tubingen 1: 70, 1883

Cells 48-83 um long, 13-28 um broad, very metabolic,
elongate cylindrical or spindle-shaped, broadly rounded
anteriorly, narrowed and passing into short, peg-shaped
end posteriorly. Pellicle spirally striated (11-12 striae 10
um). Chloroplasts disc-shaped, small (3-4 um in diame-
ter), numerous, parietal, without pyrenoids. Paramylon
grains dimorphic: one bigger than the other ones, rod-
like (5-7 x 2-3 pum), located near the stigma; small grains
(2-3 um), oval or rod-like, numerous, mostly circularly
positioned on nucleus surface. Nucleus oval, lying in the
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Figs 20-22. Morphology of the subgenus Discoglena members.
Fig. 20. Euglena deses var. deses Ehrenberg. A. Cell having naked pyrenoids; B. Monomorphic and small paramylon grains. Fig.
21. E. deses var. intermedia Klebs. A. Dimorphic, small and large paramylon rods; B and C. Metabolic forms in the field. Fig. 22. E.
ehrenbergii var. baculifera (Thompson) Gojdics. A, B and C. Metabolic forms in the field; D. Dimorphic, small grains and very long

paramylon rods.




cell center. Flagellum about the body length. Stigma pre-
sent. Movement swimming and rotating.

Occurrence in Korea: Three local populations were
collected here: in a swamp in Nambangje Asan, 9 MAR
1997; in urban drainages in Samcheoncheon Cheonju, 30
MAR, 27 APR 1997, 29 JUN 1997 and Kumhogang
Daegu, 25 DEC 1996. It is recorded for the first time in
Korea.

World distribution: It was recorded in America (USA)
and Europe (Popova 1966) and in Asia: Japan (Kato
1984) and Soviet Union (Popova 1966).

Taxonomic considerations: E. variabilis is distinguished
in having very metabolic cells and ordered arrangement
of paramylon grains. In Korean material the single and
big grain is positioned near the stigma but most of the
smaller grains lie on the periphery of the nucleus.
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Plate I. Habits of Euglena viridis (A, B) and E. geniculata (C, D, E).



Kim et al.: The Genus Euglena from Korean Fresh Waters 195

Plate II. Habits of Euglena agilis (A), E. archaeoplastidiata (B), E. gracilis (C), E. granulata (D), E. caudata (E), E. limnophila (F), E. tripteris
(G), E. proximg (H, 1), and E. variabilis (J).
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Plate II1. Habits of Euglena ehrenbergii var. baculifera (A), E. oblonga (B), E. texta (C), E. truncata (D), E. sanguinea (E), E. obtusa (F), and
E. deses var. intermedia (G).
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Plate IV. Habits of Euglena spirogyra (A, B), E. acus (C), E. oxyuris (D), and E. deses var. deses (E).






