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New records of heterocystous Cyanophyta from paddy fields of Iran
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Introduction

Blue-green algae (BGA) represent an ancient provided by the rice fields for nitrogen fixatioy these
group of photosynthetic prokaryotes, whose ubiguity organisms leads to enhanced plant available Niliraisd
metabolic flexibility and adaptive abilities haveade yield improvement of rice (Roge#t al. 1993, Mandal
them a subject of research worldwide (Prasagnal. etal. 1998).
2008). These are cosmopolitan micro-organisms, Among the beneficial effects of cyanobacteria, apar
which play significant roles in diverse ecosystems. from supplying nitrogen in rice fields, their infince on the
Approximately 150 genera representing more tha@01,0 physical, chemical and biological properties of $bé and
species of cyanobacteria have been described @&ippk soil water interface has immense significance (St@p0,
et al. 1979). The Paddy field ecosystem represents aOikarinen 1996). Cyanobacteria liberate extracalul

favourableenvironment for the growth of cyanobacteria substances and modulate pH, temperature and redox

fulfilling the requirements of light, water, tempéuire, activity, besides playing a role in the volatilizat of
humidity and nutrient availability in an optimal nreer ammonia and methane generation; therefore, they are
(Prasanna & Nayak 2007). The favourable itiond directly or indirectly implicated in the managemeamtd

productivity of rice ecosystem (Mandat al. 1998,
Prasannat al. 2002).
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The abundance of cyanobacteria in rice fields hassix genera and 16 specieS;ytonemataceae with two
already been reported (Fritsch 1907a, b). Studieslgal  genera and three species aRtulariaceae with one
flora have received little attention in Iran aneridn are  genus and three species presented among thesd kexa.
few published surveys of algal flora (Compere 1984) list of these taxa is as follows:
spite of broad paddy fields in Iran there are féewdies  Nostocaceae
on the taxonomy of soil heterocystous cyanobacteriaAnabaena iyengarii Bharadwaja
(Nowruzi & Ahmadimoghadam 2006). Recently, two ~Anabaena vaginicola F.E. Fritsch & Rich
species ofNostoc and four species oBnabaena are  Anabaena sp.
reported from paddy fields of Golestan and Guilan Aulosira fertilissima Ghose
provinces of Iran (Nowruzi & Ahmadimoghadam 2006, "Cylindrospermum michailovskoense Elenkin.
Saadatnia & Riahi 2009). In this work, heterocystou Cylindrospermum majus Kitzing
BGA flora of four paddy fields in Guilan provinceea  Nodularia spumigena Mertens.
studied. Nodularia harveyana (Thwaites) Thuret.

"Nostoc ellipsosporum var. violaceum C.B. Rao
Materials and M ethods Nostoc punctiforme (Kutzing) Hariot

This study is focused on Guilan province which is ‘Nostoc oryzae (F.E. Fritsch) J. Komarek & K.
located in the north of Iran, near the Caspian @®his  Anagnostidis
the largest producer of rice in Iran. Soil samples Nostoc paludosum Kiitzing ex Bornet & Flahault
were collected from four sites (Rostam Abad, Sarava "Nostoc sphaericum Vaucher ex Bornet & Flahault
Omsheh, Rahim Abad) from April 2008 to January 2009Nostoc muscorum C. Agardh ex Bornet & Flahault
according to Rangaswamy (1996). The collected soil Nostoc calcicola (C. Agardh) C. Agardh
samples were transferred to sterile Petri dished an Trichormus ellipsosporus (F.E. Fritsch) Komarek &
sterilized nitrate free BG-11 medium (Stargeal. 1971)  Anagnostidis
was added and after sterilizatithe pH adjusted to 7.1. Scytonemataceae
The Petri dishes were placed in a growth chamb@bat  Tolypothrix bouteillei  (Brébisson & Desmaziéres)
C and a 12/12 h light-dark cycle at artificial ithination Lemmermann
(2000-2500 Luxes) for two weeks. After colonization "Tolypothrix distorta Kiitzing ex Bornet & Flahault
cyanobacteria were transferred to agar plates foiScytonema sp.
purification. Taxonomic study was carried out bghti
microscopy and based on Desikachary (1959), PitescoRivulariaceae
(1970), Wehret al. (2002) and Whitford & Schumacher ~Calothrix marchica Lemmermann
(1973) by preparation of semipermanent slides. The Calothrix thermalis (Schwabe) Hansgirg
vegetative and reproductive characters used in theCalothrix elenkinii Kossinskaja

taxonomic study were: Shape, colour and size diugia

. . . * New records for Iran
width and length of trichomes; shape, size andwotd

vegetative cells, heterocysts and akinetes; as a®ll Dijscussion
texture, colour and ornamentation of cell wallstbé Cyanobacteria comprise a large group of
akinetes and heterocyst. structurally complex and ecologically significarmam-
negative prokaryotes which flourish in rice paddimsd
Results play a major role in sustaining the fertility ofigh
In the present study, 22 taxa of heterocystousecosystem. Some cyanobacteria of soil have beemnsho

Cyanophyta were identified (Figs 3-8Jostocaceae with  to have remained viable for 18-107 years (Cameron
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1962, Livingstone & Jawaraski 1980). Cyanobacterianstrains are differentiated frohostoc on the basis of their
research is a new matter in Guilan province and &s  development of akinetes distance from the hetetocys
a whole. This survey showed the occurrence of(Prasannaet al. 2006). Taxonomically important

22 morphospecies of heterocystous cyanobacterigharacters of heterocystous cyanobacteria such as
comprising of six genera and 16 speciedogtocaceae, dimensions and shape of vegetative cells, hetetoeysl

two genera and three species Sfjtonemataceae and  akinetes, position of akinetes with regard to hutest

one genus and three species Rifulariaceae among and shape of terminal cells are hardly affectedeund
which 14 species and one variety are new records fodifferent light and temperature conditions (Stul@82).

Iran. Among the familiedNostocaceae with six genera Thus in this research these characters are used for
and 16 species had the highest species richnegs1(fFi  identification of taxa. Among these characters, our
Nostoc was found to be the dominant genus in all observation is focused on stability of these charac
locations (Table 1). The overall generic diversitygd  Only the size of cells, such as vegetative cetitetocyst

percentage abundance is shown in Fig.ABabaena and spore, showed variability in different samples.

Table 1. Total percent abundance of cyanobactgeia¢ra (summed up over all locations)

Genus Total No. of species Per cent abundance
Anabaena 3 14%
Nostoc 7 32%
Aulosira 1 4.5%
Cylindrospermum 2 9%
Nodularia 2 9%
Trichormus 1 4%
Tolypothrix 2 9%
Scytonema 1 4.5%
Calothrix 3 14%
Total 22 100%
Rivulariaceae
14% Scytonema

Calothrix

= 14%

Scytonemataceae

Tolypothrix
9%

Trichormus.

Aulosira
4%

Fig. 1. Percent abundance of cyanobacterial familigig. 2. Total percent abundance of cyanobacteeabta
in paddy field of Guilan province. in paddy field of Guilan province.
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Fig. 3. a. Anabaena iyengarii, b. A. vaginicola, c. A. sp, d. Nodularia.harveyana,,e. N.Ispumigena,

f. Cylindrospermumgmichailovskoense,.g. C.hmajus, h. Trichormus ellipsosporus (Bar = 10 pm).
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Fig. 4. a.Nostoc paludosum, b. N. punctiforme, c. N. muscorum, d. N.-oryzae,-e. N.-sphaericum,-f. N.-calsicola,

g,-h. N.-éllipsosporum var.violaceum (Bar = 10 um).
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Fig. 6. a, bCalothrix elenkinii, c.C. thermalis, d, e, f, g.-C. marchica (Bar = 10 um).
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