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COLACIUM MINIMUM (EUGLENOPHYTA), 
A NEW EPIPHYTIC SPECIES FOR ASIA

Konrad Wołowski, Kritsana Duangjan1 & Yuwadee Peerapornpisal

Abstract. Colacium minimum Fott & Komárek, known so far from a few localities in Central Europe (Czech Republic), is 
reported here for the first time from Asia (Thailand). This epiphytic species was found growing on eight taxa of loricated eu-
glenoids. The process of surface colonization of Trachelomonas Ehrenb. and Strombomonas Deflandre taxa by C. minimum in 
natural populations is briefly discussed and originally documented using LM and SEM.
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Introduction
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Epibionts usually are simply defined as organ-
isms that spend most of their life cycle attached 
to the surface of other organisms. The phenom-
enon of epibionts is well known worldwide. It 
often occurs among algae. The most frequently 
reported algal epiphytes include diatoms, chloro-
coccal green algae, golden algae and yellow green 
algae. Classic examples are found in data from 
Chudyba (1965), who recognized epiphytic algal 
communities consisting of 226 taxa (1 Schizomy-
cetes, 19 Cyanobacteriae, 1 Chrysophyceae, 176 
Bacillariophyceae, 1 Xanthophyceae, 27 Chloro-
phyta and 1 Rhodophyta) which were attached to 
Cladophora glomerata (L.) Kützing.

The mutual effects between epiphytes and 
hosts have been studied for a long time. Many 
observations indicate that the plant substrate af-
fects the algal communities of epiphytes both 
physically and chemically. According to Whitton 
(1970), one probable reason for the large number 
of epiphytes on threads of Cladophora glomerata 

or mosses (Kawecka 1980) is that the roughened 
surface of the substrate is easily colonized by or-
ganisms. Smooth surfaces make cell adhesion to 
the surface difficult. Epiphytes are also observed 
among euglenoid flagellates, but only in the genus 
Colacium Ehrenb.

The genus Colacium is widespread, with 9 
(Starmach 1983) to 25 (Silva 2007) species de-
scribed, which are typically epibionts on freshwater 
arthropods. The most interesting observations on 
Colacium were reported by Rosowski and Kugrens 
(1973). Using their own observations of natural 
collections and from studies in clonal culture, they 
showed that in nature Colacium was found only 
on zooplankton and never attached to filamen-
tous algae in the laboratory, such as Cladophora 
Kützing, Stigeoclonium Kützing, Enteromorpha 
Link or other available littoral substrates. In the 
laboratory they observed only Colacium vesicu-
losum Ehrenb. – nine attached to Mougeotia sp. 
and Volvox tertius Art. Mey. That work and later 
ones (Rosowski & Willey 1977; Willey & Gi-
ancarlo 1986) do not, however, give data on the 
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occurrence of Colacium on the surface of loricated 
taxa of euglenoids. Colacium attached to loricated 
euglenoids has been reported so far by Skvortzov 
(1957), Fott and Komárek (1960), Kaštovský et al. 
(2009) and Juráň (2010).

Here we report the occurrence of an algal spe-
cies on the loricae surface of Strombomonas and 
Trachelomonas, and discuss this phenomenon.

Materials and methods

Samples were taken from April 2009 to March 2010 
in Chiang Mai and Chiang Rai Provinces, Thailand. 
The highest diversity of euglenoids was noted at 13 
sampling sites. Colacium sp. was reported at only two 
of them: the first was a shallow garden pond with Lotus 
spp. and transparent water near the Faculty of Agricul-
ture at Chiang Mai University, (AG) (Fig. 1), and the 
second one was a shallow garden pond with mud at 
the bottom and turbid water at Tobacco Center Pa Ko 
Dam (BY1) (Fig. 2).

Samples were collected using a plankton net (10 μm 
pore size) into a plastic flask (ca 100 ml) and divided 
into two parts: one preserved with Lugol’s solution and 
studied by SEM, and the other transported fresh to the 
laboratory and studied by LM. All descriptions are from 
morphological observations of living specimens, using 
a Nikon ELIPSE 600 light microscope. The Strombo-
monas, Trachelomonas and Colacium species were also 
studied using a Hitachi S-4700 SEM.

The physicochemical properties of the water, such 
as pH, conductivity and nutrients (nitrate, ammonium 
and soluble reactive phosphorus, SRP; Table 1), were 

analyzed by standard methods (Greenberg et al. 2005). 
Taxonomical data were checked by reference to Huber-
Pestalozzi (1955), Fott and Komárek (1960), Wołowski 
(1998, 2011), Wołowski and Hindák (2005), Duangjan 
et al. (2012) and Duangjan & Wołowski (2014).

Results and discussion

The physical and chemical parameters of the 
two investigated ponds (BY1, AG) did not differ 
greatly. Ammonium nitrogen and nitrate nitrogen 
levels were higher in BY1 than in AG. BOD was 
highest in BY1. The physicochemical paramaters 
of the water in AG were stable (Table 1).

Among the 13 sampling sites showing the 
highest euglenoid diversity, epiphytes attached to 

Figs 1 & 2. 1 – Garden pond near the Faculty of Agriculture at Chiang Mai University (AG). 2 – Garden pond at Tobacco 
Center Pa Ko Dam (BY1).

Table 1. Range of values of physicochemical parameters of 
water in garden ponds near the Faculty of Agriculture at Chiang 
Mai University (AG) and Tobacco Center Pa Ko Dam (BY1).

Parameter AG BY1
P-PO4 [mg/L] 0.02–0.11 0.03–0.17
N-NO3 [mg/L] 0.27–0.43 0.07–1.00
N-NH4 [mg/L] 0.02–0.04 0.09–0.61
DO [mg/L] 3.47–3.73 3.1–9.9
BOD [mg/L] 4.40–5.00 2.7–12.7
Alkalinity [mg/L CaCO3] 41–43 28–71
Conductivity [µS/cm2] 130–148 93–194
pH 6.14–6.21 6.14–7.52
Temp. of water  [°C] 22.6–27.7 25.0–31.2
Temp. of air [°C] 27.0–29.8 27.5.–33.7

1 2
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the surface of euglenoid species were observed 
in only two garden ponds: AG in October and 
December, and BY1 from March to July and 
in October. A total of 253 euglenoid taxa were 
identified at the two sites. The most species-rich 
genera were Trachelomonas Ehrenb. (99 taxa), 
Phacus Dujardin (45), Strombomonas Deflandre 
(30), Euglena Ehrenb. (27) and Lepocinclis Perty 
(24). A few taxa of Petalomonas (6), Euglenaria 
(5), Peranema Dujardin (4), Anisonema Dujardin 
(3), Cryptoglena Ehrenb. (2), Monomorphina 
Mereschkowsky emend. Kosmala & Zakryś 
(2), Notosolenus Stokes (2), and single taxa of 
Discoplastis Triemer, Entosiphon Stein, Hetero-
nema Dujardin, Rhabdomonas Fresenius were 
occasionally observed. The percentages of all 

euglenoids identified at the two sites are given 
in Figures 3 and 4.

Colacium minimum attached only to mem-
bers of two loricated genera among the total 16 
euglenoid genera occurring in the garden ponds. 
Taxonomical study showed that two species of 
Strombomonas [S. australica (Playfair) Def-
landre (Fig. 5), S. fluviatilis (Lemmerm.) Def-
landre (Fig. 6)] and six taxa of Trachelomonas 
[T. akressiensis Da & Couté (Fig. 7), T. cervicula 
var. heterocollis Svirenko (Figs 11 & 12), T. inter-
media f. papillifera Popova (Fig. 13), T. mirabilis 
var. helvetica Huber-Pestalozzi (Figs 10 & 14), 
T. peerapornpisalii Duangjan & Wołowski (Fig. 8), 
T. volvocinopsis Svirenko (Fig. 9)] were partly 
overgrown with Colacium minimum cells.

Table 2. Taxa similar to Colacium minimum Fott & Komárek reported by various authors.

Character

Taxa
Dimension Chloroplast Stigma Paramylon Ecology

Sykidion droebakense Wille 
(Wille 1901)

6–9 µm in diameter one, with 
pyrenoid

– – surface of filamentous 
algae

Characiopsis epiphytica Bour-
relly & Georges
(Bourrelly & Georges 1953)

6–10 µm in 
diameter 

1 to 5, discoid – – surface of loricated 
euglenoids 

Colacium trachelomonoides 
Skvortzov
(Skvortzov 1957)

– 2 lateral – – surface of 
Trachelomonas sp.

Colacium minimum Fott & 
Komárek
(Fott & Komárek 1960)

3–7 µm in diameter 3–4 parietal 
without 
pyrenoids

small, dark several small epiphyte on loricated 
euglenoids and 
planktonic diatoms

Colacium minimum
(this paper)

2.5–4.6 µm long,
3.70–4.11 µm wide

3–4 parietal 
without 
pyrenoids

small, red several tiny surface of loricated 
euglenoids 
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Fig. 3. Percentage of euglenoids occurring at AG site.
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Colacium minimum Fott & Komárek	  
	 Figs 5–18

Cells slightly longitudinal (3.8–4.5 µm long, 
3.2–3.4 µm wide) to circular (3.7–6.6 µm in di-
ameter), smooth, chloroplasts 2–4, small, plate-
shaped, parietal without pyrenoids, pellicle 
smooth; stigma small, red, located at reservoir 
(Figs 15–18). Freely swimming cell with flagella 
up to twice longer than cell length. Cells attach 
to substrate by anterior end, secreting a thin, flat, 
dark brown stalk (Figs 12 & 15). During cell divi-
sion, can form aggregate of cells covering surface 
of loricated euglenoids (Figs 7 & 8) or can occur 
singly.

Distribution. Colacium minimum has been 
reported so far only from four localities in South 
Bohemia, Czech Republic (Fott & Komárek 

1960; Kaštovský et al. 2009; Juráň 2010). The 
species is reported here for the first time from 
Thailand. These records are the first from the 
Asian continent.

In SEM we saw that our specimens differ 
slightly in shape from those described by Fott and 
Komárek (1960) (Table 2), probably as a result 
of drying.

Circular forms of epiphytes similar to Cola-
cium minimum (Table 2) were observed on the 
surface of Trachelomonas by Wille (1901), who 
documented them with drawings marking their 
place of attachment at the posterior part of the 
lorica, and classified them as Sykidion chlorococcal 
green algae. Later that taxon (Sykidion droebakens) 
was reported by Hindák (2005) but attached to 
the surface of Crustacea. Bourrelly and Georges 
(1953) found specimens attached to the surface 

Figs 5–10. Colacium minimum Fott & Komárek attached to two genera of euglenoids in natural conditions, LM: 5 & 6 – Strom-
bomonas Deflandre, 5 – S. australica (Playfair) Deflandre, 6 – S. fluviatilis (Lemmermann) Deflandre, 7–10 – Trachelomonas 
Ehrenb.: 7 – T. akressiensis Da & Couté, 8 – T. peerapornpisalii Duangjan & Wołowski, 9 – T. volvocinopsis Svirenko, 10 – 
T. mirabilis var. helvetica Huber-Pestalozzi. Scale bar = 10 µm.

5 6 7

8 9 10
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of Trachelomonas and described them as Chara-
ciopsis epiphytica. In 1957, Skvortzov described 
Colacium trachelomonoides and mentioned that 
he observed only 2 lateral chloroplasts without 
pyrenoids (Skvortzov 1957). Three years later, Fott 
and Komárek (1960) reported the occurrence of 
Colacium minimum on the surface of Strombo-
monas and Trachelomonas loricae and planktonic 
diatoms. They pointed out its morphological simi-
larity to Characiopsis epiphytica, confirmed also 
by our observations.

Similarly to other euglenoids, all species of 
Colacium are able to transform from character-
istic unicellular motile stages into non-motile cells 
during encystation, changing their original shape 
to ovoid, oval, and up to spherical (Buetow 1968; 
Hindák et al. 2000). Taxa of Colacium always 

form a reproductive cyst. For this process they 
need a stable substrate ensuring adequate condi-
tions in that period, and they temporarily become 
epibionts. Before the stationary phases of devel-
opment, the cells of C. minimum probably have 
an increased demand for iron and manganese 
compounds, which are components of loricated 
euglenoids (Dunlap & Walne 1985).

Our study of numerous specimens confirmed 
that the rough surfaces of algae provide a good 
base for epiphytes to develop. Colacium minimum 
did not attach to the pellicle of other euglenoids, 
which are very smooth and thus have poor adhe-
sion. Our finding of the species on eight taxa of 
loricated euglenoids in Asia adds to the data on this 
still poorly recognized phenomenon of coloniza-
tion of euglenoids by epiphytic algae.

Figs 11–14. Colacium minimum Fott & Komárek attached to surface of Trachelomonas Ehrenb., SEM: 11 – Trachelomonas 
cervicula var. heterocollis Svirenko, 12 – Colacium minimum Fott & Komárek with well visible flat stalk, 13 – Trachelomonas 
intermedia f. papillifera Popova, 14 – T. mirabilis var. helvetica Huber-Pestalozzi. Scale bar = 10 µm.

11 12

13 14
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