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A freshwater red algae, Compsopogon caeruleus was collected from current water canal on south of Tehran, Iran for
the first time. It lives as epiphyte on Cladophora sp. (green algae) in cold water canal at a temperature of 8-10°C and
at high speed at a depth of 30-50 cm. Thallus was macroscopic filamentous, grey to greyish—green, in the growing
season abundantly branched. Branches made an acute angle with the axis (about, 20-70°). Thallus is 180-1000 um in
diameter and 2-10 cm long. In mature thallus, cortex had 1-2 polygonal or irregular cell layers with short spine-like
branchlets. Cortical cells were established in regular or irregular rows. Chloroplasts were parietal. Monosporangia
were cortical and semi-spherical to irregular.

Razieh Taghavizad, (correspondence <ra_taghavizad@yahoo.com>), Department of Biology, Yadegar -e- Imam
Khomeini (RAH) Shahre-Rey Branch, Islamic Azad University, Tehran, Iran.

Key words: Compsopogon caeruleus, epiphyte, freshwater algae, monosporangia, polygonal, spine-like branchlets

ol ) S 556 ol 508 Sl 5 i 5 3,158 Compsopogon caeruleus

Ol ol g el 3T oty (558 (0) i 2ol L anly (bt s o5 Soliolial w36 585 ),

& oS Gl ot sl m ol o s ol O JUS 51U sl sl Compsopogon caeruleus ob 4 cn et ol 5o S S
3 S ge SH3¥=0 CM Gas 3L e 5 A=V °Cisles 4o 3w sl o JUKS s Cladophora sp. e Sl 55, < gl Lsb
o3l a5l o Jool [pme b Sllasil stias ous catite Glol 5 4wy Jab 5o a8 4 Jle e b (g S g Sy Sbe gl JU
Lok b oS doe a¥ V=Y S5, 8 A6 b s ool Job v=veem 5 ks VA=Y e epm JU sl e (Yo=Y ©o0)
b U5l g gm id il Wy IS 515 513 il | dite (slaciysy 5o e (slad sk ol asle L5 oS (slaalac
s o5 o b o5 S s

INTRODUCTION

Compsopogon Montagne (1846) is a typical
Rhodophyta algae genus that inhabits freshwater
(Kumanoa 2002). Compsopogon is a Periphyton
filamentous red algae which make slimy coating and
grows on the beds of streams and rivers. The genus is
an essential component of stream ecosystems (Bigs &
Kilroy 2000). However a few species have been
reported from cold to temperate region of the world but
recent phylogenetic studies have revealed that the
genus is monospecific and Compsopogon caeruleus

(Balbis ex C.Agardh) Montagne is the only valid
specific name in the genus (Necchi & al. 2013; Nan &
al. 2016; Guiry & Guiry 2018). Morphological features
of the species delineations in this genus include the type
of the thallus basal portion, the branching pattern and
the number of cortical layers. However, these
characteristics are widely variable both within and
among populations at different environmental
conditions (Necchi & al. 1999). Kitayama (2011) has
considered that size of monospore and monosporangia
is not enough useful as a taxonomic character for
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Compsopogon.

In Europe, specimens of this genus were found only
in rather restricted areas in some specific environments,
often only in tropical aquaria, in botanical gardens and
in polluted canals, where they were probably
introduced (Kwandrans & Eloranta 2010). Of great
interest is that C.cf. aeruginosus was recently found in
Skryjsky Brook (Czech Republic), downstream from
the cooling water effluent from the Dukovany Nuclear
Power Plant in the Jihlava River basin, which has also
experienced temperature changes due to pollution
(Zakova & al. 2013). Compsopogon caeruleus (Syn. C.
aeruginosus) has cosmopolitan distribution and is well
known from North America (Withford & Schumacher
1963). Comsopogon caeruleus (Syn. C. aeruginosus)
extract has been studied in order to understand the
usefulness as a foodstuff as well as cosmetic products
(Chankaew & al., 2016).

Geographical distribution

Asia: China (Hu & Wei 2006), Japan (Kitayama
2011), Indonesia (Johnston & al. 2014), Malaysia
(Johnston et al. 2014), Vietnam (Nguyen & al. 2013);
Europe: Britain (Sheath & Sherwood 2011), Germany
(Téuscher 2011); North America: Florida (Taylor
1960), Louisiana (Taylor 1960); South America: Brazil
(Nan & al. 2016); Australia: Australia (Eloranta,
Kwandrans & Kusel-Fetzmann 2011); Pacific Islands:
Hawaiian Islands (Sherwood 2006).
There were no other reports of this genus from Iran. In
this study Compsopogon caeruleus is reported for the
first time in Iran.

MATERIALS AND METHODS

Compsopogon caeruleus was collected from current
water canal on southern Tehran, Iran with longitude of
51°, 21, 49" and latitude of 35°, 33", 34" and 1038 m
a.s.

Samples of algae were collected and placed in a 4%
formaldehyde solution for fixing, and were stored in
special glass bottles in phycology laboratory in
Yadegar-e Imam Khomeini, Shahre-Rey Branch of
Islamic Azad University. The microscopic observations
were done by light microscope. Compsopogon
caeruleus samples were morphologically and
anatomically studied. The identification procedure and
terminology used followed Kitayama (2011), Ratha &
al. (2007), Stoyneva & al. (2006), Ceschin & al. (2013),
Bigs & Kilroy (2000), Eloranta & al. (2011), Zakova &
al. (2013) and Nan & al. (2016).
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Physicochemical analysis

Environmental factors and chemical factors such as
Nitrate and phosphorus in water were measured and are
shown in table 1. Water of the area where the algae
lived was collected in a 3-liter reservoir and
immediately transferred to the water analysis
laboratory and physicochemical analysis was made. In
these studies, the electrical conductivity of water (EC),
the concentration of nitrate, and elements of
phosphorus (P), iron (Fe) and heavy metals including
lead (Pb), cadmium (Cd), copper (Cu) and zinc (Zn)
were measured. The temperature, pH and water depth
of the place where plant lived were also measured. To
comply with the permissible limits of elements, the
standards published by US water standards and health
advisories (EPA, 2012) and U.S. Environmental
Protection Agency (EPA, 1994), were used (table 1). In
order to accurately identify the species, the length and
diameter of the algae and the angle between the
branches with the main axis were calculated.

RESULTS

Systematic position

Phylum: Rhodophyta

Class: Rhodophyceae

Order: Compsopogonales

Family: Compsopogonaceae

Genus: Compsopogon

Compsopogon caeruleus (Balbis ex C.Agardh)
Montagne (1846)

Compsopogon caeruleus was observed in water canals
around farmlands of city of Tehran in autumn and
winter. In the collected specimens, these plants color
were gray and sometimes greyish-green. The algae
thallus was epiphyte on green algae, Cladophora sp.
grown in cold water canals at a temperature of 8-10°C,
pH=7 and at high speed at a depth of 30-50 cm.

The results of water physicochemical studies are
shown in table 1. In this research the nitrate measured
(23.5 mg/l) and phosphorus (0.021 mg/l) were high.
Therefore, the habitat of C. caeruleus was
contaminated with nitrate. Water EC was at about 0.96
dS/m and since it is less than 1.5 dS/m, it is classified
in the category of freshwaters. Heavy metals including
Zn, Cu, and Cd were insignificant. Fe was higher than
the permissible limits (0.3 mg/l) i.e. 1.2 mg/l. The
concentration of Pb was much higher than the
permissible limits (0.015 mg/l), i.e. 0.16 mg/l.
Tolerance to high levels of Pb is another feature of this
species of algae (table 1).
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Tablel. Comparison of some physicochemical parameters of collecting water from Compsopogon caerulus habitat

with permissible limits.

water
Physicochemical parameters Glianticl 3a perr.nis.sible
south of limits
Tehran
pH 7 6.5-8.5
Water temperature (°C) 8-10 -
Electerical conductivity (dS/m) 0.96 -
Concentration of Fe (mg/1) 1.2 0.3
Concentration of Cu (mg/l) nil 1.0
Concentration of Zn (mg/1) nil 5
Concentration of Cd (mg/1) nil 0.005
Concentration of Pb (mg/1) 0.16 0.015
Nitrate (mg/1) 23.5 10
P (mg/1) 0.021 -

Morphological and anatomical studies

Thallus is filamentous, abundantly branched, 180-
1000 pum in diameter, 2-10 cm long. Most lateral
branches are on one side and are rarely alternate arise
from the main (fig. 1-B) and secondary axis, making an
acute angle with the main axis (about, 20-70°),
branches attenuated with rounded apices (figs. 1-A, B,
2-C). Branches become loose and hung after
elongation. Each cell contained only one nucleus and
chloroplasts are lateral, small, dark green to greenish
blue (fig. 3-C). Growing region consisted of a number
of barrel-shaped cells and was formed followed by a
basal conical cell (holdfast) (figs. 2-A, B). Holdfast was
connected by the rhizoidal section to the surface of
Cladophora sp. green algae (fig. 2-B). Lateral young
branches are uniseriate with barrel shaped cells (figs. 2-

A, B, C). Axial developed branches have contained
central large clear cells which corticated with several
rows of polygonal cells and rarely monosporangia
scattered among cortical cells (figs. 3-A, B).
Monosporangia irregular to semi-spherical (fig. 3-B).
Cortex with 1-2 layers of polygonal or irregular cells.
Main axis constricted at the base, basal holdfast conical
(fig. 2- B). Secondary and latter layers thallus cortex
originates from a single-layer cell from the main axis.
By the further development of thallus, the cell division
gradually increases and several rows of cells form
peripherally around a cylindrical axis (2-A, D). At the
beginning of development, the cells are irregular and
become gradually polygonal (figs 1-B, 3-B). Immature
thallus is a single-layer and mature thallus has spine-
like branchlets (figs. 1-B, 3-A).
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Fig. 1. A, Unisereate branches originated from the main axis; most branches are on one side and are rarely alternate.
B, Thallus round tip (greed arrowhead). The younger sections of thallus are composed of unisereate cells (red
arrowhead); the unisereate cells of thallus with thick walls which led to growth and development of cortex layer (blue
arrowhead). The old parts of thallus are composed of irregular multisereate to polygonal cells (black arrowhead).
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Fig. 2. A, Growing region (G. r.) with unisereate filament composed of barrel-shaped cells; B, Rhizoidal region (Rh.
r.) is placed on Cladophora (CI) sp. and a conical cell (holdfast) is on the base of thallus (arrowhead); C, Young
branches of thallus composed of unisereate cells which form an acute angle with the main axis; D, Old branches of
thallus have developed cortex layer which is composed of multisereate cells (arrowhead).
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Fig. 3. A, B, Spine-like branchlets in cortical layer (cortex) which are composed of differentiated cells (black
arrowheads); B, Polygonal cells (red arrowheads) and monosporangia (white arrowheads) in cortex; C, barrel-shaped
cells in the place of growth of thallus. Each cell has one nucleus and parietal chloroplasts, which are small and dark

green to greenish blue (white arrowhead).
n=nucleus, ch= chloroplast

DISCUSSION

This report is the first record of Compsopogon
caeruleus in Iran which was collected from steppe area
in south of Tehran in autumn and winter at the water
temperature of 8-10°C.

Several researchers including Zakova & al. (2013)
suggested C. Caeruleus as a native species from
tropical and subtropical regions. They also found this
species in cold water river of Jihlava in Czech Republic
and concluded that nitrate pollution is the main reason
for presence of the red algae species in cold water.
Kwandrans & Eloranta (2010) also reported the species
in polluted water canals in Europe.

In our study Nitrate level was high (23.5 mg/l) that
perhaps is one of the reasons of presence of this algal
species. Zakova & al. (2013) also reported high nitrate
level (16.4 mg/l) in the habitat C. Caeruleus.

According to our observations, C. Caeruleus
appears in gray to greyish-green color. So, it has little
pigment content. This corresponds with the findings of
Zucchi & Necchi (2001) who suggested that optimum
growing conditions will not increase the pigments
level.

The presence of this species in polluted canals and
its tolerance to high level of nitrate is of great

importance. It seems that the species can be considered
as an indicator of high nitrate level in polluted waters.
Therefore, it is worthy to conduct research on its role in
water ecosystems
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