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Cylindrospermum voukii and Wollea saccata, new recordsfor algal flora of Iran
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Abstract

Cyanobacteria represent a small taxonomic group of photosynthetic prokaryotes which some of them are capable
of N fixation and also possess a tremendous potentia for producing a wide range of secondary metabolites. It has been
suggested that, some of these microorganisms, especially heterocystous cyanobacteria, assist higher plant growth by
supplying growth stimulating substances. During a floristic study of algae in the terrestrial habitats of Iran,
cyanobacterial taxa presented in natural habitats of a medicinal plant (Tanacetum parthenium), located in Lorestan
province (Iran) is isolated and identified. Among identified taxa, two species, Cylindrospermum voukii, and Wollea
saccata are reported as new records from Nostocaceae family in Iran. Besid - ?'=scription of the new taxa, general
distribution, as well as camera lucida images are included herewith.
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Introduction

Algae are an important part of the surface soil and
play aspecia rolein the soil health and dynamics (Metting
1981). Blue-green algee or cyanobacteria are one of the
most important and most efficient groups of algae, because
they can affect the physical, chemical and biologica
properties of the soil. In addition, they play a specia role
in the growth and productivity of plants due to their ability
to stabilize nitrogen and the production of growth-
et a. 2013).
Cyanobacteria are also capable of releasing complex

promoting metabolites (Shariatmadari

organic carbon compoundsin the rhizosphere of plants and
improve soil density, texture, permeability, and water
holding capacity (Chamizo et al. 2018, Kaushik 2007).

Due to the importance of cyanobacteria in soil
texture optimization and the improvement of plant growth
conditions, accurate recognition of cyanobacterial taxa
presented in the soil is very important. So, there is an
atempt to identify and introduce efficient cyanobacterial
taxa, especialy strains with practical and economic valuc
(Shariatmadari et al. 2013, Seyed Hashtroudi et al. 27133,
b, Heidari et al. 2018).

In the present study, therefore, cyanol acteiia ‘axa
presented in rhizosphere of somes meai ins's plant
populations (Tanacetum parthenium. | sere id ntified. In
this paper, two new species of  Nogt”. 2ceae family from

Lorestan province (Iran) are reportec. and described.

Materialsand Methods
- Studied sites
Soil samples were collected in the summer 2012-
13 from natural habitats of Tanacetum parthenium located
in Lorestan province (Darr-e Durak village, 33°11° N 49
°56" E) of Iran, according to Rangaswamy method (1966).
- Identification of cyanobacterial species
The sieved soils were transferred to sterile Petri
dishes containing sterile liquid nitrate free BG-11 medium
(Stanier et al. 1971). The Petri dishes were incubated in a
culture chamber at 25+2 °C for two weeks under artificial
light illumination (74 pmol photons m? s*) with a 12/12
hr light-dark cycle. After colonization, isolates were

transferred to agar plates for purification. For taxonomic
determination, the semi permanent dides of colonies were
prepared and morphometric study was performed by light
microscopy (Olympus, Model BH-2), based on some valid
references such as Desikachary (1959) and Komérek
(2013). The microscopic images were drawn by means of

cameralucida (Olympus, Japan).

Results and Discussion

A survey on cyanobacterial flora of the natura
habitats of Tanacetum parthenium in Lorestan province
revealed that, despite the rocky habitat of this plant in the
study area, severa taxa of cyanobacteria can be seen in
these environments. Selection of efficient characteristics
for identification “n"*hese taxa was an important step in
identification ‘,roce. =. In general, characteristics such as
thallus stivature, ainete number, position, size, and shape
of akinu'=s wore among the most important determinant
~haracicristics. Comparison of taxonomic characteristics
ot “wo isolates with previously identified taxa revealed
uwt; two nostocacean morphospecies in the present study
can be considered as new records for Iran. The
descriptions of these taxa are asfollows:

1. Cylindrospermum voukii Pevalek 1916 (Fig. 1a)

Thallus mucilaginous, dark green. Trichomes
congtricted at the cross walls, with pale blue-green in
color. Vegetative cells barrel-shaped or dightly longer
than broad, 3-4 um broad, 4-5 pm long. Heterocysts
ovoid or obovoid, 4 um broad, 7-8 pm long. Akinetes
oblong, 5-8 um broad, 20-27 pm long, with colorless
exospores.

Genera distribution: Bolgaria (Stoyneva-Gartner et al.
2015), and Macedonia (Krsti¢ & Aleksovski 2016).

The genus Cylindrospermum consisting at least 52
accepted taxonomically species, which are characterized
by filaments with specia cells or heterocysts and akinetes.
Heterocysts aways terminal, developing at both ends of
trichomes. Akinetes develop only close to heterocysts at
both trichome ends, solitary or in rows, sometimes with

sculptured outer cell wall layers (Guiry & Guiry 2019).
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The species of this genus can be seen in severa
habitats, including aquatic or terrestrial ecosystems. Some
species of this genus grow in soils with a low or high
humidity such as agricultural soils. Previoudly, various
species of this genus have been reported from paddy fields
of Iran (Shariagmadari & Riahi 2012). One of the
distinguishing characteristic of this isolate is its long and
narrow akinetes. Cylindrospermum zonatum Komérek, and
C. minutissmum Collins are other taxa of this genus with
cylindrical akinetes (Komarek 1989). But length/width
ratio of akinetes in our taxon is far more than these taxa
and is consistent with the Cylindrospermum voukii (3.7-4
pum, respectively). In general, characteristics such as the
shape and size of akinetes as well as epispore color can be
considered as the most important characteristics separating
severd taxain this genus.

The main morphological characteristics which
separate Cylindrospermum voukii from another species
previously reported from terrestrial habitats of Iran are
presented bel ow (Shariatmadari & Riahi 2012):

Cylindrospermum voukii (oblong akinete” with
colorless epispore), C. catenatum Ralfs ex oornet >
Flahault (ovate akinetes with yellowish brow.."cpisp re),
C. minutisssmum Collins (cylindrical ak nete wi. colorless
epispore), C. marchicum (Lemrrarn an) L. Cmmermann
(ovate to barrel-shaped akinetes i‘1 cuiurless epispore),
C. michailovskoense Elenkin (ovate c<inete with colorless
epispore), C. muscicola Kitzing ex Bornet & Flahault
(ova or broadly ova akinete with brownish or yellowish
brown epispore), C. majus Kiitzing ex Bornet & Fahault
(ovate akinete with brownish epispore and distinct
papillag), C. sphaericum B.N.Prasad (spherical akinete
with brownish epispore), and C. stagnale Bornet &
Flahault (oblong or sub-cylindrical akinete with brownish

epispore).

2. Wollea saccata Bornet et Flahault 1886 (Fig. 1b)
Trichome enclosed in a mucilaginous envelope,

straight, clearly constricted at cross walls. Vegetative cells

pae blue-green, sometimes barrel-shaped, shorter than
wide or discoid, 4-6 um broad, 3-5 um long. Heterocysts
intercalary, barrel-shaped, discoid or dightly longer than
wide, 4-5 pum broad, 4-6 um long. Akinetes solitary or
several in both sides of heterocysts, elipsoidal or ovate,
6-8 um broad, 12-17 pm long, yellowish brown in color
in maturity stage.
General distribution: Northern of eastern Siberia, and
North America (Kozhevnikov & Kozhevnikova 2011).
The genus Wollea consisting at least nine species,
which are characterized by unbranched filaments with
special cells or akinetes and heterocysts (Guiry & Guiry
2019).
paraheterocytic at ~ath sides of heterocysts in short series.

Heterocysts intercadlary and akinetes arise
It should be roted b7, Wwollea is a poorly known genus
which is mesc norphologicaly similar to genera
Anabacna a1 Nostoc (Komérek 2010, Kozhevnikov &
Kozhemikova 2011). Several species of this genus was
reortea rrom aguatic and terrestrial  habitats of Iran
‘Shariatmadari et al. 2014). The difference in the shape
and size of akinetes as well as akinete color in maturity
stage are important differences of Wollea saccata with the
other species which previoudy reported from Iran. It
should be noted that, W. ambigua (C.B.Rao) R.Y.Singh,
and W. vaginicola (Fritsch & Rich) Singh, as two species
previously reported from terrestrial habitats of Iran, have
yellowish green akinetes in maturity stage (Shariatmadari
et al. 2011), while the akinetes of W. saccata is brown in
smilar stage. The form and size of heterocystes are other
characteristics that differed between these taxa The
heterocystes are barrel-shaped or dightly longer than wide
in W. saccata, but in two other taxa they are spherical or
sub-spherical (Shariatmadari et al. 2011).
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Fig. 1. Cameralucidaimages of taxa: a. Cylindrosperi.:im voukii, b. Wollea saccata (Bar = 10 um).
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