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First Record and Morphological Features of the Dinoflagellate
Peridinium aciculiferum Lemm. (Dinophyceae)
in Korean Freshwater

Jang-Seu Ki and Myung-Soo Han*

Department of Life Science, Hanyang University, Seoul 133-791, Korea

Abstract — Two morphologically different species of Peridinium were frequently observed in
natural samples collected monthly from Togyo Reservoir. One was previously identified as P.
bipes Stein f. occultatum (Lindem.) Lef. (Ki and Han 2005), the other was remained uncertainly so
far. We resolved their identity, based on the morphological observations with scanning electron
microscopy. The formula of epithecal plate was recorded with 7 precingular, 3 intercalary and 4
apical plates (4’, 3a, 7). An apical pore was apparently present. The conspicuous morphology of
the Peridinium was three spines on the hypothecal plates. The average body length and width
were 33.6 um with a range of 26 ~45 um, and 25.7 with a range of 19~ 31 pum, respectively; the
cell was, therefore, shown slightly elongated. Based on their morphological characteristics, the
causative organism was identified as P. aciculiferum (Lemm.), which was reported for the first

time in Korean freshwater.
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INTRODUCTION

The freshwater dinoflagellates are less common qualita-
tively and quantitatively than the marine forms. Approxi-
mately 220 species of dinoflagelates occur in freshwaters
(Bourrelly 1970). Among them, the most common genera
are Ceratium and Peridinium. The worldwide distribution
of Ceratium was described by Huber-Pestalozi (1951).
Since then many new records have become available,
especially from water bodies located in less accessible
regions (Pollingher 1987). The Peridinium likewise has
been well documented in different water bodies (Pollingher
1987); however, these studies have mainly been concerned
with the bloom-forming species such as P. bipes, P.

gatunense, P. cinctum and P. willei. The other Peridinium
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species have been poorly studied in freshwater environments
worldwide, although their taxonomy has been documented
clearly (Elster and Ohle 1968; Abé 1981).

In Korean freshwaters, the dinoflagellates are relatively
unknown. Aside from the bloom-forming dinoflagellate
studies on Ki (1998) and Ki et al. (2005), most studies are
concerned with the field surveys, based on the taxa observ-
ed in freshwater environments (Lee and Cho 1994; Lee
1994; Han et al. 1995). Of numerous Peridinium, only one
species, to date, has morphologically identified in Korean
waters (Ki et al. 2005). Recently, Ki (1998) pointed out that
several Peridinium species could be present in phytoplank-
ton assemblages of Togyo Reservoir. Ki et al. (2005) re-
ported that one of the dinoflagellates occurred in Togyo
Reservoir was P. bipes f. occultatrum, as judged by their
thecal formula and fine morphological features. Other
species was, however, remained uncertainly so far.

The purposes of the present study was to morphologi-
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cally describe one of Peridinium species occurred fre-
quently in Togyo Reservoir, and to identify it to species—
level.

MATERIALS AND METHODS

1. Water sampling

Water samples were collected monthly for one year
(April 1997 to March 1998), including a freezing season, at
the shallow zone beside the Togyo Reservoir bank (Fig. 1).
These field samples were immediately fixed with Lugol’s
solution or formalin at 1% final concentration. Its water
quality was reported in our previous studies (Han et al.
1995; Ki 1998).

2. Morphological observations

The samples collected from wild populations were used
to examine the morphological features of the genus Peri-
dinium, using a light microscope (Axioplan, Carl Zeiss,

Germany). For scanning electron microscopy, the preserved
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Fig. 1. Location of sampling station (@) at Togyo Reservoir,
Korea. It was constructed in 1976 for agricultural irrigation
in the demilitarized zone (DMZ) in Korea. Its water qualities
were characterized by low content of nutrients and mesot-
rophic status.
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samples were filtered onto a Nucleopore filter (2—, 5-um
pore size), washed several times with distilled water (D.W.),
dehydrated by using a series of alcohol and dried via liquid
CO; in a critical point drying apparatus (Baltec CPD 010,
Liechtenstein). The filters were subsequently glued to the
stubs with double-adhesive carbon disks, sputter—coated
with gold, and then observed under a scanning electron
microscope (XL. 20, Philips, Netherlands).

3. Cell size determination

Cell size was calculated by measuring more than 10 cells
collected from field samples with the above light micro-

scope.

RESULTS AND DISCUSSION

1. Body shape and theecal plate formula

The Korean Peridinium cells in shape were pyriform, and
were slightly flattened dorsoventrally (Fig. 2). The epitheca
was somewhat spherical with a prominent apex. The thecal
plates, which were numbered on the drawings of Fig. 3,
were apparent under scanning electron micrographs (Fig.
2). Formula of the epithecal plates were recorded with 7
precingular, 3 intercalary and 4 apical plates (4°, 3a, 7”), as
shown in Fig. 2. The plate pattern was apparently asym-
metric, as seen on a dorsal view (Fig. 2b). First apical plate
was rhomboidal and connected with the apical pore
complex; the plate 2a was pentagonal and touched plate 3’,
1a, 3a, 3" and 4” (Figs. 2b, 3b). The second (2a) and third
(3a) intercalary plates were connected each other (Fig. 2b).
An apical pore complex was easily observed under light
microscopy (e.g. Fig. 4f). The thick plate suture was easily
seen in a scanning electron micrograph (Fig. 2e).

The Korean Peridinium was identified mainly on the
basis of the plate formation of 4’, 3a and 7", presence of
apical pore plate and body shape. In broad category, the
cells were included into Bipes—, Gutwinskii—, Lomnickii—
and Allorgei—groups in Poroperidinium, as following by
the literatures (Elster and Ohle 1968; Popovsky and Pfiester
1990). Further, the cells were clearly subdivided into the
Lomnickii~group, because of the asymmetric pattern of the
plates and pentagonal shape of intercalary plates (Popovsky
and Pfiester, 1990). Definitely, the Korean Peridinium has
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Fig. 2. SEM micrographs of the Korean P. aciculiferum collected from Togyo Reservoir. (a, ¢): ventral views; (b): dorsal view; (d, e): lateral

views. Arrows indicate the spines on the cell surface. The tabulation patterns and three apparent spines allow them for morphological
identification. Scale bar= 10 um.

Fig. 3. Line drawings of the Korean P. aciculiferum, based on the present work (e.g. Fig. 2): ventral view (a), dorsal view (b), ventral-
antapical view (c), lateral views (d, ). The numberings of thecal plate indicate as 47, 3a, 7”7, 5, 2" on the corresponding plate.
Arrows on the drawing indicate the prominently morphological characteristics (e.g. sulcal extension, girdle-offset, apical pore, the
shape of 1” plate, non~presence of spine) of P. aciculiferum.

three spines on the surface of the thecal plates, which could features of P. aciculiferum in order to discriminate it from
be seen on the scanning electron micrographs (Fig. 2¢). other species within the Lomnickii—group. The Korean
Popovsky and Pfiester (1990) reported that three prominent cells, therefore, were identified to P. aciculiferum, which

spines on base of hypotheca were one of the most important could be clearly separated from its relatives like P. lomnickii
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Fig. 4. Light micrographs of the Korean P. aciculiferum collected from Togyo Reservoir. (a, b): ventral views; (c): lateral view; (d, e, f):
dorsal views. Arrows indicate the spines on the cell surface. Scale bar =10 um.

and P. godlwwskyi. In addition, the spines could be seen
under a light microscope (Fig. 4a—f); therefore, the cells
could be discriminated easily from the other Peridinium
species occurred in Togyo Reservoir. It might be used as a
diagnostic characteristic in Peridinium monitoring pro-

grams of Korea, as shown in Fig. 4.

2. Cingular and sulcual shapes

The cingulum was easily observed under light micro-
scope. It spiraled to the left. The left-side position of cin-
gulum was nearly in center, but its right side was more
posterior; the offset, therefore, was measured by approxi-
mately one cingulum width (Fig. 2a, d). The sulcus was
straight longitudinally, widened along the hypotheca and
reached the antapex (Fig. 2a, b, ¢). The sulcal extension
slightly lengthened and connected the first precingular plate
(1”). The overall features of sulcus, cingulum and shape
were good agreement with the previous descriptions with
regard to P. aciculiferum (Popovsky and Pfiester, 1990).

3. Body size

The average body length were 33.6 um with a range of
26~45 um (Fig. 5a), which was calculated by measuring
53 cells from the samples collected monthly from Togyo
Reservoir, and the body width was measured at the average
25.7 um with a range of 19~31 um (Fig. 5b), respectively.
In earlier studies, Lewis and Dodge (2002) reported that the
cell observed in England was 35~51 um long and 29~42
pum wide, in which the ranges were larger than those in the
present results.

In this study, the fine structures of Korean Peridinium
species occurred in Togyo Reservoir were investigated in
order to resolve their taxonomic ambiguities. From the
present results, one of the causative organisms was iden-
tified as P. aciculiferum, which was firstly reported in
Korean water to the best of our knowledge. The distinct
characteristics observed in P. aciculiferum are as follows:
apparent apical pore plate, plate formula (4’, 3a, 77),
girdle-offset by one cingulum width, three spines. We
propose that the spines are used as the morphological fea-
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Fig. 5. The frequency distribution of length (a) and width (b) in
Korean P. aciculiferum. The lines display the normal
curves on each histogram (n =53).

tures of Korean P. aciculiferum for monitoring of the cells
under a light microscope. The species apparently dominat-
ed during winter season, and thus further studies on the

abundance and biovolume of the cells are now in progress.
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