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Zn, Mg, K, P, FeCaP. australis

Ca ( g mg-1)Fe ( g mg-1)P ( g mg-1)K ( g mg-1)Mg ( g mg-1)Zn ( g mg-1)
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Tolerance physiological study of common reed (Phragmites 
australis) to arsenic in Chelpo contaminated area-Kashmar   

Yousefzadeh, H1., Ghorbanli, MH2.,  Ghassemzadeh, F3  

1. Biology Department, Faculty of Sciences, Payam-Noor University, Tehran, Iran. 
2. Biology department, Azad University of Gorgan, Iran. 

3. Biology Department, Faculty of Sciences, Ferdowsi University of Mashhad, Iran.     

Abstract  
This study was examined arsenic tolerance in Phragmites australis L, common reed. We 

collected plants from five contaminated stations in Chelpo-Kashmar, northeast Iran. Determination 
of As, Fe, Ca, Mg and Zn was done by atomic absorption spectrometry on the prepared samples. All 
parts of common reed had efficiencies for removal As from contaminated soils. Maximum 
accumulation in shoot and roots of common reed was 6.82 and 23.56 mg Kg-1 respectively. Arsenic 
accumulated mainly in roots of common reed and only minor amount of As translocated to shoot. In 
P. australis accumulation model followed as this order Root>Rhizome>Stem>leave. In this study 
following As increment, uptake of K and Fe increased while Ca and Mg didn t significantly different 
in contrast to control plants among stations. Root accumulation model similarity between Fe and As 
and increment 4 and 13.5 times of Fe in root and shoots of contaminated plants in contrast to control 
plants suggested that Fe play a key role in As detoxification in this plant. Common reed has a good 
potential to be used for removing As from polluted environment. 

Key words:  Arsenic, Chelpo, Common reed, Hyperaccumulation, Tolerance 
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Dicotyledones 

  
Apiaceae 

IT Ge    Bunium paucifolium DC. 
IT Th    Bupleurum kurdicum Boiss. 
IT He    Eryngium thyrosoideum Boiss. 

ES, IT, M Th    Torilis leptophylla (L.) Reichenb. 
ES, IT, M Th    Turgenia latifolia (L.) Hoffm.   

Asteraceae 

IT Th    Achillea wilhelmsii C. Koch 
IT Th    Anthemis haussknechtiii Boiss. & Reut. 
IT Th    Carduus pycnocephalus L. subsp. albidus (M. B.) Kazmi 
IT Th    Carthamus oxyacantha M. B. 
IT He    Centaurea aggregata Fisch & C. A. Mey. ex DC. 
IT He    Centaurea solstitialis L. 
IT He    Centaurea virgata Lam. subsp. squarrosa (Willd.) Gugler 
IT Th    Chardinia orientalis (L.) Gaerth 
IT Ge    Cirsium rhizocephalum C. A. Mey. 
IT He    Cousinia keredjensis Bornm. & Gauba 
IT Th    Crepis micrantha Czer. 
IT Th    Crepis quercifolia Bornm. & Gauba 

IT, M Th    Crupina crupinastrum (Moris) Vis. 
IT He    Echinops parviflorus Boiss. & Buhse 
IT He    Echinops robustus Bge. 

ES, IT, M Th    Filago arvensis L. 
IT Th    Garhadiolus angulosus Jaub. & Spach 
IT He    Gundelia tournefortii L. 

ES, IT, M Th    Lactuca serriola L. 
IT Th    Lasiopogon muscoides (Desf.) DC. 

IT, M Th    Picnomon acarna (L.) Cass. 
IT He    Picris strigosa M. B. 

IT, M Th    Rhagadiolus stellatus (L.) Gaertn. 
IT Ge    Scorzonera mucida Rech. f., Aell. & Esfand. 
IT Ge    Scorzonera phaeopappa (Boiss.) Boiss. 

ES, IT,M Th    Senecio vernalis Waldst & Kit. 
IT Th    Siebera nana (DC.) Bornm. 

IT He    Taraxacum syriacum Boiss. 
IT He    Tragapagon buphthalmoides (DC.) Boiss. 

IT ,M He    Tragapogon longirostris Bisch. 
IT He    Tragapogon rezaiyensis Rech. f. 
IT Th    Zoegea crinita Boiss.   

Boraginaceae 

ES, IT, M He    Anchusa italica Retz. 
IT, SS Th    Heliotropium noeanum Boiss. 

IT Th    Myosotis refracta Boiss. 
IT He    Onosma sericeum Willd. 
IT Th    Rochelia disperma (L. f.) C. Koch 
IT He    Trichodesma incanum (Bge.).DC. 

   



   
Brassicaceae 

IT, M Th    Aethionema carneum (Banks & Soland.) B. Fedtsch. 
IT Th    Alyssum marginatum Steud. ex Boiss. 

IT, M He    Arabis caucasica Willd. 
Cosm Th    Capsella bursa-pastoris (L.) Medicus 
IT, M He    Cardaria draba (L.) Desv. 
IT, M Th    Clypeola jonthlaspi L. 

IT Th    Conringia perfoliata (C. A. Mey.) Busch 
IT, M Th    Erysimum crassipes Fisch. & C. A. Mey. 

IT,M,SA,SS Th    Matthiola longipetala (Vent.) DC. 
IT Th    Parlatoria cakiloidea Boiss. 

ES, IT, M Th    Thlaspi perfoliatum L.   
Caryophyllaceae 

IT Ch    Acanthophyllum caespitosum Boiss. 
IT He    Arenaria serpyllifolia L. 
IT Th    Cerastium inflatum Link ex Desf. 
IT He    Dianthus orientalis Adams subsp. orientalis 

ES, IT, M Th    Holosteum umbellatum L. 
IT He    Minuartia anatolica (Boiss.) Woron. 

ES, IT, M Th    Minuartia hybrida (Vill.) Schischk. subsp. hybrida 
IT Th    Minuartia meyeri (Boiss.) Bornm. 

IT, M Th    Silene coniflora Nees ex Otth. 
ES, IT, M Th    Velezia rigida L.   

Cistaceae 

IT, M, SA Th    Helianthemum ledifolium (L.) Miller 
IT, M, SA Th    Helianthemum salicifolium (L.) Miller   

Convolvulaceae 

Cosm He    Convolvulus arvensis L. 
IT Ch    Convolvulus commutatus Boiss.   

Crassulaceae 

IT He    Rosularia sempervivum (M. B.) Berger var. sempervivum   
Dipsacaceae 

IT, M Th    Cephalaria syriaca (L.) Schrad. 
IT, M Th    Pterocephalus plumosus (L.) Coult. 

IT Th    Scabiosa flavida Boiss. & Hausskn.   
Euphorbiaceae 

IT, M, SS Th    Andrachne telephioides L. 
IT Th    Euphorbia cheiradenia Boiss. & Hohen. 
IT Th    Euphorbia inderiensis Less. ex Kar. & Kir. 
IT He    Euphorbia myrsinites L.   

Fabaceae 

IT He    Astragalus aduncus Willd.  
IT Ch    Astragalus chrysostachys Boiss. subsp. chrysostachys 
IT He    Astragalus curvirostris Boiss. 
IT He    Astragalus ecbatanus Bunge 
IT Th    Astragalus hamosus L. 
IT He    Astragalus supervisus (Kuntze) Sheld. 
IT Ch    Astragalus tricholobus DC. 
IT Ch    Astragalus verus Olivier 

   



 
IT, M He    Glycyrrhiza glabra L. 
IT, M Th    Lathyrus cicera L. 

IT Th    Lens cyanea (Boiss. & Hohen.) Alef. 
IT, M Th    Lens orientalis (Boiss.) Hand.  Mzt. 
IT, M Th    Medicago radiata L. 

IT Th    Medicago rigidula (L.) All. 
ES, IT, M He    Melilotus officinalis (L.) Desr. 

IT He    Onobrychis scrobiculata Boiss. 
IT, M Th    Pisum sativum L. 

IT Ge    Sophora alopecuroides L. 
IT, M Th    Trifolium hirtum All. 

ES, IT, M Th    Trifolium scabrum L. 
ES, IT Th    Trifolium stellatum L. 

IT Th    Trigonella monantha C. A. Mey. 
IT Th    Trigonella persica Boiss. 
IT Th    Vicia assyriaca Boiss. 

IT, M Th    Vicia ervilia (L.) Willd. 
ES, IT, M Th    Vicia narbonensis L. 

IT, M Th    Vicia peregrina L.   
Geraniaceae 

ES, IT, M Th    Erodium cicutarium (L.) L Herit ex Aiton 
IT Ge    Geranium tuberosum L.   

Hypericaceae 

IT He    Hypericum asperulum Jaub. & Spach   
Lamiaceae 

IT, M Th    Acinus graveolens (M. B.) Link 
ES, IT, M Th    Lamium amplexicaule L. 

IT He    Marrubium anisodon C. Koch 
IT He    Phlomis lanceolata Boiss. Hohen. 
IT He    Phlomis olivieri Benth. 

IT, M He    Salvia multicaulis Vahl 
IT, SA, SS Ge    Salvia spinosa L. 

IT He    Scutellaria pinnatifida A. Hamilt. 
IT He    Stachys inflata Benth. 

IT, M Th    Ziziphora capitata L.   
Linaceae 

IT He    Linum mucronatum Bertol.   
Malvaceae 

IT He    Alcea kurdica (Schlecht.) Aleff   
Papaveraceae 

IT, M Th    Glaucium corniculatum (L.) Rudolph 
IT, M Th    Hypecoum pendulum L. 

IT Th    Papaver bornmülleri Fedde 
Pl Th    Papaver dubium L. 

IT, M, SA Th    Roemeria hybrida (L.) DC. 
IT Th    Roemeria refracta DC.   

Plumbaginaceae 

IT Ch    Acantholimon blakelockii Mobayen 

   



   
Primulaceae 

ES, IT, M Th    Anagallis arvensis L. 
ES, IT, M Th    Androsace maxima L.   

Ranunculaceae 

IT, M, SA Th    Adonis dentata Delile 
ES, IT, M Th    Ceratocephalus falcata (L.) Pers. 

IT Th    Consolida orientalis (Gay) Schrod. 
IT Ge    Ficaria kochii (Ledeb.) Iranshahr & Rech. f. 
IT Th    Nigella oxypetala Boiss. 

ES, IT, M Th    Ranunculus arvensis L. 
Pl Th    Ranunculus scleratus L.   

Rubiaceae 

IT, SA Th    Callipeltis cucullaria (L.) Stev.   
Scrophulariaceae 

IT He    Scrophularia atropatana Grossh. 
IT He    Scrophularia striata Boiss.   

Valerianaceae 

IT, M Th    Valerianella vesicaria (L.) Moench   
Violaceae 

IT, M Th    Viola modesta Fenzl.      

Monocotyledones   

Iridaceae 

IT Ge    Crocus haussknechtii Boiss. 
IT Ge    Gladiolus atroviolaceus Boiss.   

Liliaceae 

IT, SA Ge    Gagea reticulata (Pall.) Schultes & Schultes fil.   
Poaceae 

IT,SS Th    Aegilops umbellulata Zhuk. 
IT, M Ge    Agropyron intermedium (Host) P. Beauv. 

IT Ge    Agropyron podperae Nab. 
ES, IT, M Th    Avena barbata Pott ex Link 

IT Th    Boissiera squarrosa (Banks & Soland.) Nevski 
IT Th    Bromus danthoniae Trin. 

IT, M Th    Bromus sterilis L. 
ES,IT,M,SA Th    Bromus tectorum L. 

IT Th    Echinaria capitata (L.) Desf. 
Pl He    Festuca ovina L. 

IT, M Ge    Hordeum bulbosum C. Koch 
IT, M Th    Hordeum spontaneum C. Koch 

ES, IT,M Ge    Poa bulbosa L. 
IT He    Stipa barbata Desf. 
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Floristic study of Einolkosh area in Kermanshah   

Shahraki, M1., Pakravan, P1., Asri, Y2  

1. Dep. of Biology, Alzahra University, University Faculty of Science, Tehran, Iran 
2. Research Institute of Forests & Rangelans, Tehran, Iran   

Abstract  
Einolkosh region covers an area of 2000 hectares situated in the southwest of Kermanshah. 

Minimum and maximum altitudes of study area are 1550 and 1850 m, respectively. Mean annual 
precipitation of the area is 430.7mm and mean annual temperature is 15.1 C. The aim of this 
research was to identify the plant species, introducing the flora, determination of life forms and 
geographical distribution of species in the area. For this purpose, plant samples were collected 
from different habitats of the area during growing seasons in 1385. The biological spectrum of 
the area was plotted by means of life forms results. The position of the area within Iran s 
phytogeography classification was studied based on geographical distribution data. In this study, 
156 species are collected and identified. These species belong to 27 families and 118 genera. The 
following families had the highest number of species: Asteraceae (32 species), Fabaceae (27 
species) and Poaceae (14species). Therophytes with 91 species (58.3%) are the most frequent life 
form. Investigation on geographical distribution of species showed 86 species (55.1 %) belong to 
Irano Turanian region. Of these, 12 species are endemics of Iran. 

Keywords: Chorotype, Einolkosh area, Endemic species, Flora, Iran, Kermanshah 
province, Life form  
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Comparative study of the essential oils in leaf and stem of 

Zhumeria majdae at vegetative stage    

Majrouhi, A.A.  

Department of Biology, Faculty of Science, Islamic Azad University, Shahr-e-Rey branch, 
Iran    

Abstract 
The monotypic Iranian Zhumeria majdae (Lamiaceae), known locally by the name of 

Mohrekhosh, was recently described as the first member of a new genus (Zhumeria). It has a 
limited geographical rang in southern Iran at Hormozgan province. The leaves have been used for 
many years as a curative for stomachaches and an antiseptic. In this research, the constituents of 
essential oils of Zhumeria majdae leaves and stem in Geno mountain of Hormozgan province 
were analyzed via GC and GC/MS and compared together. The oil yield of the dried leaves and 
stem by hydrodistillation were 7.5 and 0.3 %, respectively (v/w). 22 and 19 compounds were 
identified. The major constituents were Linalool and Camphor, which they belong to first group. 
Wheras, compounds, like alpha-Pinene, Camphene, Limonene, Alpha-terpineol, Caryophyllene 
oxide and Myrcene belong to second group.  

Key words: Camphor, Endemic, Essential oil, Linalool, Mourekhosh, Zhumeria majdae. 
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The effect of petroleum hydrocarbons on survival and pigments of 

cyanobacteria isolated from Abadan   

Soltani, N1., Baftehchi, L1., Shokravi, Sh2  

1. Dep of Petroleum Microbiology, ACECR, Research Institute of Petroleum, Tehran. Iran 
2. Dep of Biology, Islamic Azad Univ., Branch Gorgan, Gorgan, Iran  

Abstract 
Remediation of petroleum polluted soil and water is very important. One of the pathways of 

oil remediation is usage of microalgae and cyanobacteria. In this research the effects of oiled 
based drilling mud waste (including 70% gasoline) on survival, growth and pigments of three 
cyanobacteria (Oscillatoria+Calothrix, Nostoc, Calothrix) in mix and unialgal forms were 
investigated. These cyanobacteria were isolated from soil of Arvand-rood in Abadan city. Results 
indicated that biomass of first sample was three fold of other samples. Growth rate in first sample 
was increasingly. In second and third samples, growths were decreased and reach to stationary 
phase after one week. All samples survived in treated experiments and oil compound did not have 
any toxic effects of them. Chlorophyll contents were similar to biomass and in first sample were 
three fold of others. Totally, results showed the resistance and potential of these species to 
degradation of oil pollution. Also these results are the first report from oil polluted fields of Iran.  

Keywords: Cyanobacteria, Growth, Oil components, Pigment, Pollution, Survival  
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Path analysis of grain yield, its components, and some 

morphological characterstics in spring safflower  
(Carthamus tinctorius L.)   

Dadashi, M.1, Ahmadzade, A.2, Majidi, I.3, Mohammadi BandarKheyli, A1., Alizade, B.3  

1. Department of agriculture, Islamic Azad University, Gorgan Branch, Iran 
2. Department of agriculture, Islamic Azad University, Shabestar Branch, Shabestar, Iran 

3. Agricultural Biotechnology Research Institute Karaj, Iran   

Abstract 
In order to study the correlation between grain yield and its components with some 

morphological characterstics, an experiment was conducted at the research station of Faculty of 
Agriculture, Islamic Azad University Shabestar Branch in 2005. This experiment was arranged 
in a Randomized Complete Block Design with three replications, and 15 traits were measured. 
The results of analysis of variance showed that significant difference exist among genotypes in 
almost traits. Positive and significant relationships were found among grain yield with plant 
height, hectoliter weight, biological yield and oil yield but non-significant relationship was seen 
among grain yield with number of head per plant and oil percentage. Stepwise regression and 
path coefficient analysis of grain yield as dependent variables indicated that plant height, 
number of seeds per head, 100-seed weight and hectoliter weight had positive and a high effect 
on the grain yield. The greatest effect was related to the 100-seed weight (0.352) and the least 
effect was from the number of head per plant (0.138) on grain yield. The main head weight and 
number of seed per head impacts the most changes on 100-seed weight. 

Keywords: Grain yield, Path analysis, Safflower, Correlation.  
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Effect of canola allelopathy on growth and biochemical 

reactions in root and nodule of soybean   

Niakan, M1., Ahmadi, A1., Norinia, A.A2.  

1. Department of biology, Islamic Azad University, Gorgan-Branch. Gorgan, Iran 
2. Agricultural and Natural Research Center of Golestan Province, Gorgan, Iran   

Abstract  
Allelochemical compounds inhibit weed growth and have undesirable effects on crop 

plants that should attended in croprotation. Canola is a allelopathic plant that is cultivated in 
north of Iran .Soybean is a strategic plant that is planted after canola and be affected by 
released compounds of canola residue. In this research effect of different concentrations of 
aqueous extract of canola (cv Hyolla 401) includes 0(control), 5%, 10%, 15% and 20% on 
growth and some of the organic compounds such as soluble sugars, proline, protein, 
phenolic compounds in root and nodule of soybean (cv Gorgan 3) after 50 days were 
studied until their response to canola allelochemicals were evaluated. The results showed 
that by increasing of canola extract concentration fresh and dry weight soybean root did not 
change significantly while in nodule increased. Amounts of proline and total protein in 
soybean root in higher concentrations decreased and in nodule also decreased mostly. By 
increasing extract concentration of canola phenolic compounds in root increased but in 
nodule decreased that was significant. 

Key words: Allelopathy, Canola, Nodule, Phenole, Proline, Protein, Root, Soybean, 
Soluble sugars   
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Study of content alterations of peroxidase, ascorbate 

peroxidase and catalase activity in two soybean cultivars
(Glycine max L. merr) under water stress   

Modareszadeh, H., Ghorbanli, M., Rezaei, M  

Department of plant Biology, Islamic Azad University Gorgan Branch, Gorgan, Iran  

Abstract 
Different cultivars of one species activate various enzymes such as superoxide 

dismutase, catalase, peroxidase, glutathione reductase and ascorbate peroxidase in order to 
defense against the water stress.These enzymes have important role in plant defense against 
the reactive oxygene species. In this study, behavior different of peroxidase, ascorbate 
peroxidase and catalase and effects of water stress on activity of them against drought and 
flooding were investigated in two soybean cultivars (Glycine max L. cv. Pershing and cv. 
DPX). An experiment was carried out under potting conditions and 4 treatments (20, 40, 60 
and 80% of water saturation capacity) were used. Antioxidant enzymes indicated 
differences with stress and organ. Peroxidase activity increased in nodule and root under 
drought and flooding stress but in leaf, peroxidase activity increased in lower water 
contents (20 and 40%) and in DPX, significant difference did not shown in the all. In both 
studied organs, catalase activity increased in flooding and drought, in DPX and Pershing, 
repectively but significant difference did not shown in other treatment. In the leaf, ascorbate 
peroxidase activity decreased with decreasing in irrigation but in root, its activity indicated 
significant increaseing in flooding and drought, in DPX and Pershing, repectively. Results 
indicated that enzymetic activity can vary by cultivar, stress and organ type, too.  

Keywords: Ascorbate peroxidase, Catalase, Peroxidase, Soybean and Water Stress  
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Abstract 
In a multidisciplinary way, taxonomical characterization of the cyanobacterium 

Fischerella ambigua (N?geli) Gomont, collected from paddy-fields of North of Iran have 
been investigated. Beside morphologies, ecophysiological studies including survivsl, growth 
and pigment composition at different condition of salinity, temperature and light intensity, 
and molecular investigations including 16S rRNA gene sequences of the cyanobacterium have 
been considered. The results indicate the drastic underestimation of the physiological and 
phylogenetic diversity of these cyanobacteria by the current morphology-based classification 
and the clear need for new taxa.  

Keywords: Cyanobacteria, Fischerella ambigua, Iran, Paddy-Fields, Taxonomy  

Introduction 
It seems that in north paddy fields of Iran, 

especially Golestan province, some strains of 
stigonematales especially Hapalosiphon spp., and 
Fischerella spp., are common (Shokravi et al., 2001, 
2002) but there is no clear report about their 
morphological characterizations and taxonomic 
situations. The species of stigonematalean 
cyanophytes are distributed all over the world but 
mainly scarcely and strictly in special (extreme) 
biotopes (Anagnostidis & Komarek, 1990). 

Consequently, they are traditionally considered 
cosmopolitan micro-organisms with remarkable 
capabilities to acclimatize to broad ranges of 
environmental conditions (Shokravi et al., 2003; 
Geitler, 1932). Genera of the stigonematales exhibit 
the highest degree of morphological complexity and 
differentiation within the cyanobacteria (Anagnostidis 
& Komarek, 1990, Castenholz, 2001). Many 
populations of stigonematales show considerable 
morphological variation, even at one site (John et al., 
2002). The complex variety of forms or 
developmental stages exhibited by Fischerella, which 

may include primary and secondary trichomes, 
hormogonia, unicells and amorphous cell aggregates. 
As we know this variations is not confined to the 
strains (Castenholz, 2001). 

However, morphologybased classification may 
provide insufficient taxonomic resolution and 
cyanobacteria with similar or identical morphology 
may have significantly different physiology. In recent 
years, the analysis of 16S rRNA gene sequences has 
demonstrated that morphological groupings of 
cyanobacteria in some cases correspond to 
phylogenetically coherent taxa (Shokravi et al., 2007), 
whereas in others the traditional classification 
drastically underestimates extant diversity (Gugger et 
al., 2004). In bacteriology, in particular, the tolerances 
to and requirements for salt concentrations and 
temperatures have been recognized as important 
phenotypic properties correlating with phylogeny 
(Gugger and Hoffman, 2004). Light is evidently one 
of the most important factors, which determine the 
natural distribution of cyanobacteria (Fernandez
Valiente & Leganes, 1989). In addition to light, pH is 
another factor, which clearly affects the distribution of 
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cyanobacteria. Most cyanobacteria grow in 
environments that are neutral to alkaline and in 
laboratory cultures the optimal pH ranges from 7.5 to 
10. Generally, a wide range of adaptation to pH has 
been observed not only among different genera but 
also between different isolates of the same species 
(Soltani et al., 2006; Poza-carrion et al., 2001).  

Besides survival of cyanobacteria in natural 
environments depends upon their ability to acclimate 
to the variable conditions of environmental factors. 
For cyanobacteria with stigonematalean-like 
morphology, uncertainties about the evolutionary 
coherence of the current generic classification have 
been expressed sporadically on the basis of analyses 
of lipid compositions or ultrastructure (Tabatabaii 
Yazdi et al., 2005). 

Fischerella sp. FS18, have been the special 
strains for our field and laboratory experiments during 
few years ago until now (Shokravi et al., 2007) We 
have published some papers about physiology, 
ecophysiology, pharamaceutical and applied aspects 
of this strain (Ghasemi et al., 2005; Tabatabaii Yazdi 
et al., 2006; Soltani et al 2005; Soltani et al.; 2006; 
Soltani et al., 2007; Shokravi et al., 2007; Shokravi et 
al., 2008). Unfortunately we had no time for exact 
concentration on morphology and taxonomy of such a 
strain. Few researches have been done (Shokravi et al., 
2007), but results seem non clear and doubtful. Both 
for description and identification. 

The aim of this research was a new move to 
characterize the real taxonomical position and 
possibly determination and almost exact description of 
this strain. However, a comprehensive comparative 
study on the physiology and phylogeny of this 
cyanobacterum has been lacking and, therefore, the 
diversity within the botanical genus Fischerella 
remains largely unexplored. The question whether 
morphological counterparts from different 
environments are related or have undergone 
convergent evolution is particularly interesting. We 
have analyzed and compared the 16S rRNA gene 
sequences, morphologies, halotolerances, temperature 
requirements, illumination and pH as combined 
elements, pH as a unique factor, and pigment 
compositions of cultures of cyanobacterium 
Fischerella sp. FS18 collected from paddy-fields of 
North of Iran. A phylogenetic pattern emerges which 
is in part supported by phenotypic characteristics. We 
propose the reclassification at the species level of this 
cyanobacterium with tightly branched trichomes from 
paddy-fields.  

Material and Methods 
Cyanobacterial strains, cultivation and 

purification 
Soil samples were obtained from paddy fields of 

different stations of Golestan province (north of Iran 
and near Caspian sea). A complete description about 
stations and their geographical and environmental 
conditions have been reported in Shokravi et al., 
(2002, 2003). The collected soils were cultured by 
usual methods (Kaushik, 1987). After colonization 
and isolation, the cyanobacterium Fischerella sp. 
FS18, was purified and turned to axenic condition 
(Kaushik, 1987). Identification was done according to 
John et al., (2002), Anagnostidis and Komarek (1990), 
Tiffany and Britton (1971), Prescott (1962), 
Desikachary (1959) and Geitler (1932). Stock cultures 
were grown in N-free medium. Cultured in solid 
BG11 medium (MgSO4.7H2O, 0.3mM; CaCl2.2H2O, 
0.25 mM; K2HPO4.3H2O, 0.18 mM; Na2MgEDTA, 
0.003 mM, Citrate ferric 0.02 mM; Acid Citric, 0.029 
mM; Na2CO3 0.188 mM; microelements 1 mll-1). The 
mixture was bubbled overnight with air to drive 
excessCO2 out of solution and thus reduce the 
amounts of carbonate and bicarbonate in the final 
mixture. The pH was then raised to 8±2 by addition of 
NaOH and the solution was autoclaved. Axenicity was 
controlled microscopically.  

Illumination and pH 
The cultivation was done under different 

illumination (2, 11, 24, 104, 300 Em-2s-1) and pHs (5, 
6, 7, 8, 9). The temperature was adjusted on 30±1?C. 
Illumination was supplied with 40W cool white 
fluorescent tubes. Plates were placed at different 
distances from the light source to obtain a linear 
gradient of irradiance. Light measurements were made 
with a Licor LI-1000 Datalogger equipped with a 
quantum sensor. Alternatively, other experiments were 
carried out in batch cultures, using 300 ml of 
inoculated medium in 500 ml. Erlenmeyer flasks 
stoppered with cotton plugs. Culture was maintained 
without aeration or stirring and buffered and 
illuminated as above. After 48h of culture, when cells 
were fully adapted to light regime and pH, aliquots 
were taken and used for determinations. 

Salinity Stress 
Stock cultures were grown in the BG110. Cells in 

logarithmic phase of growth were collected from stock 
cultures and used as inoculate for experiments. BG110 
medium of different salinity was made for inoculation 
of Fischerella sp. FS18. The required salinity was 
obtained by adding sodium chloride. The flasks were 
maintained for 21 days at 30±1°C under constant 
illumination of about 60 Em-2s-1. The cyanobacterium 
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was treated with different concentrations of NaCl 
(NaCl-free, 0.5 & 1%). 

Determination of temperature requirements  
Temperature ranges were determined by visual 

inspection of growth in test tube cultures with liquid 
media after incubation for a maximum of 14 days. All 
of the cultures received constant irradiance of 60 umol 
photons of white light m 2 s 1. Temperatures tested 
were 4, 10, 15, 20, 25, 35, 40, 45 and 50 °C. Growing 
cultures were subjected to stepwise temperature shifts 
of a maximal 6 °C each time.  

Growth rate measurements 
The strains were grown in deep Petri dishes filled 

with liquid media. Growth rates were measured by 
optical density and biomass determinations. For each 
strain, the correspondence between optical density and 
biomass (dry wt) was checked (R2=87%±8; data not 
shown). Growth was followed in triplicate cultures 
during periods of one week, so that four to curve 
doublings during exponential growth could be 
monitored. Linear regression analysis of the natural 
logarithms of the biooptical behavior values yielded 
estimates of growth rates. Means and standard 
deviations of triplicate measurements have been 
noticed.  

Pigment composition  
Chlorophyll content was determined 

spectrophotometrically at 665 nm according to Marker 
(1972). Phycobiliproteins were extracted after osmotic 
shock and measured spectrophotometrically at 652, 
615 and 562 nm. (Soltani et al.2006). Carotenoides 
have been extracted and determinrd using Becker 
methods (Soltani, 2007) 

Stattistical Analysis 
All experiments were repeated three times. Data 

are the means of triplicate tests ± SD. Statistical 
differences were examined using the ANOVA test.  

PCR amplification, cloning and sequence 
analysis of 16S 

For this purpose, DNA content was first extracted 
from the cyanobacterium and then PCR was applied 
using two set primers. Sequences were amplified 
using the primers 5´- GGAATCTTCCGCAATGGG-
3´ as forward and 5´-
GACTACAGGGGTATCTAATCC -3´ as reverse, 
which amplify a ~400-bp region of the 16S rRNA 
gene. To extract of DNA from the Synechococcus 
nidulans, a fresh biomass was obtained by 
centrifuging at 12000 rpm. After washing of biomass 
two time with PCR distillated water, it was incubated 
at 960C for 5 min and then centrifuged at 12000 rpm. 
The supernatant was used as a template for PCR. The 
applied PCR condition has been described by Nubel et 
al., (9). PCR products were electrophoresed in a 1% 

(w/v) agarose gel using TBE buffer containing 1 g/ml 
ethidium bromide. 

A single ~400-bp band of DNA was cut and 
extracted from the gel using the Core Bio Gel 
Extraction Kit. The sequence was determined by the 
CinaGene company with the primers. Sequence 
similarity searches were done with BLAST through 
the website of the NCBI.  

Morphological observations 
Morphological observations were made in liquid 

as well as on solid media. Thallus growth, filament 
structure, types of branching, position of the 
heterocysts, multiplication, in addition of biometrical 
information were recorded (Gugger & Hoffmann, 
2004, Shokravi et al., 2007). Colony formation and 
cells shapes were evaluated by binocular and light 
microscope (in addition phase contrast, 
epifluoresscence, and electron microscopy) each day 
in two week periods.  

Results 
Microscopic observations  
Usual morphological characteristics, seems true 

for this strain. Morphological observations with 
traditional approach strongly emphasize the 
preliminary identification. Unilateral and one cell 
layer true branches, intercalary heterocyst with oval to 
subcylindrical (to cylindrical) forms, mostly one cell 
layer main axes with portions with more than one 
layers of cells, and finally the high degree of 
hormogoniums (Figure 1), will make almost strong 
evidences for dependency to Fischerella (botanical) or 
form-genus II (microbial) classification systems 
(Desikachary, 1959; Gastenholtz, 2001). 

Micromorphology of the vegetative cells of 
Fischerella sp. FS18, specially the arrangement of the 
thylakoids (Figure.2), may clear some doubts about 
real positions of the strain at the species level 
(personal communications with L.Hoffman). Circular 
arrangement of the thylakoids (Figure2), strongly 
emphasize belonging of the strain to Fischerella 
groups (Anagnostidis and Komarek, 1990). 
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Figure 1: Hormogonia release in Fischerella sp. FS18 
(fluorescence microscopy)  

 

Figure 2: Electron micrograph of a vegetative cell of 
Fischerella sp. FS 18 with special thylakoids arrangement  

The high degree occurrence of reserve granules 
may be related to nitrogen limitation during analysis 
(Soltani et al., 2006). About the certainty for the 
species determination, this kind of thylakoids 
arrangement makes close dependency to Fischerella 
ambigua (personal communications with L. Hoffman). 
In F. musicola and F. epiphytica the patterns of 
thylakoid arrangements differ with such a completely 
regular pattern (Anagnostidis and Komarek, 1990). 

Morphological Variations and Biometrical 
Analysis  

Morphological variations of Fischerella sp.FS18 
can be related with both acidity and light. Variations 
were seen in pHs 5 and 9. In low light intensities, 
there is no hormogonium production in each acidic 
condition. Biometrical statistical analysis showed that 
it seems hard to reach a unique pattern in 
morphological variation analysis in vegetative cells 
and heterocysts of this strain, especially comparing the 
pattern of expanding width of main axes with the 
length and width of branches and even main axes too 
(Tables 1-4). High light intensity (300 E m-2 s-1), 
caused noticeable morphological variations especially 
in pH5. It seemed that in this condition, organism 
tends seriously to get a new or at least different 
topological configuration. In other light intensities, 
this pattern seemed relatively variable and possibly 
localized. In alkaline condition (pH9), the patterns of 
growth in low and medium light intensities were 
completely the same (Tables 1-4).   

Table 1: Vegetative cell dimensions at the main axes 4th day after inoculations (um) at different pH and 
Irradiances 

Light µE m-2s-1

 

PH5 PH6 PH7 PH8 PH9 
300 17 x 8 13.2 x 7.2 12.5 x 6.5 12.5 x 8 9 x 8 
107 13.5 x 8.75 12 x 8 13.5 x 9 11.5 x 8 11 x 5.25 
24 14.5 x 9 14 x 6 9.5 x 7.5 13.5 x 6.5 10.5 x 7.75 
11 12.75 x 6.5 10.5 x 8.5 10.5 x 8.5 8 x 5 9 x 7.25 
2 9.2 x 4 9.6 x 5 9.5 x 6.5 9.25 x 6 10 x 6.5 

 

Table 2: Vegetative cell dimensions at the branches 4th day after inoculations (um) at different pH and Irradiances 
Light µE m-2s-1

 

pH5 pH 6 pH 7 pH 8 pH 9 
300 16 x 5.6 10.5 x 5.2 12.5 x 4 15.5 x 4 15.5 x 4 
107 15 x 4 11.5 x 6 10 x 6 14 x 4.5 17.5 x 5 
24 15.5 x 4.5 9.5 x 5 13.5 x 4 15 x 4 13.5 x 4 
11 11.5 x 4 10.5 x 5 11.5 x 4.25 8.25 x 4 11.25 x 4 
2 10.7 x 4 9.4 x 4 10 x 5 11.75 x 4 11.25 x 4 
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Table 3: Heterocyst cell dimensions at the main axes 4th day after inoculations (um) at different pH and 

Irradiances 
Light µE m-2s-1

 
pH5 pH 6 pH 7 pH 8 pH 9 

300 16 x 6 14.5 x 6.5 14 x 6.5 14 x 6 13.5 x 7 
107 12.5 x 9.5 12.5 x 7 14.5 x 8 11 x 6 11.5 x 5 
24 16 x 8 11.5 x 7 12.5 x 7 13.5 x 6 12 x 6 
11 14 x 6 13.5 x 7.5 12 x 7 11.88 x 5.75

 
11.5 x 5.75 

2 11.75 x 6.8 11.75 x 7.5 11.5 x 6.75 10 x 6.75 10.25 x 6 

 

Table 4: Heterocyst cell dimensions at the branches 4th day after inoculations (um) at different pH and Irradiances 
Light µE m-2s-1

 

pH5 pH 6 pH 7 pH 8 pH 9 
300 14.5 x 6 13.5 x 5.5 12.5 x 4.5 13.5 x 7 12 x 5 
107 13 x 6 14 x 7 11 x 7 13.5 x 5.5 11.5 x 6 
24 11 x 6 16 x 5 13 x 4.5 14.5 x 5 11.5 x 6 
11 10 x 5 14.5 x 5 13 x 5 11.63 x 4.25

 

11.5 x 5.75 
2 10x4 12 x 5 14 x 4 11.5 x 4.25 11.75 x 5 

 

The presence of sheath seems an important 
diagnostic feature between different genera of 
stigonematales. It is not possible to observe any sheath 
in our strain, but phase contrast photogaraphy seems 
the existence of such a sheath around main axes and 
branches (Figure 3.). Unfortunately until now we have 
not any research about the effects of irradiance and pH 
on sheath formation at stigonematalean species. 
However it may be possible an acclimative character 
or may be constitutive. In all the treatments we were 
able to see the sheath (even at pH 5). So it may be 
logical to conclude that this may be a constitutive than 
an acclimation reflection to environmental conditions 
(Shokravi, 2007). 

 

Figure 3: Phase- contrast micrograph of of Fischerella sp. 
FS 18. 

 

Figure 4: Agarose gel electerophoresis of DNA prepared 
from Fischerella sp. FS 18 which has been purified using 
PTB reagent.   

16S rRNA gene sequences 
The partial sequence of the 16S rRNA sequence 

of the Fischerella sp. FS 18 is as follows:  
´TGGGGAATTTTcCgAATGGGCGAAAGCCT

GACGGAGCAATACCGCGTGAGGGAGGAAGGC
TCTTGGGTTGTAAACCTCTTTTCTCAGGGAAT
AAGCAAGTGAAGGTACCTGAGGAATCAGCAT
CGGCTAACTCCGTGCCAGCAGCCGCGGTAATA
CGGAGGATGCAAGCGTTATCCGGAATGATTG
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GGCGTAAAGCGTCCGTAGGTAGCAGTGTGTGT
CTATTGTTAAAGAGTTTGGCTTAACCAAATAA
AGGCGGTAGAAACTACACAGCTAGAGTGCGT
TCGGGGCAGAGGGAATTCCTGGTGTAGCGGT
GAAATGCGTAGAGATCAGGAAGAACACCGGT
GGCGAAAGCGCTCTGCTAGGCCGCAACTGAC
ACTGAGGGACGaaaGctagGggAGCGAATGGGAT
TAgataCCCCAgTAGTCA3 

The sequence of Fischerella sp. strain FS 18 was 
recorded in the NCBI under the accession number 
EU255584.  

Salt requirements 
The dependence of growth rates on salinity is 

illustrated in Figure 5. This strain not show a distinct 
and narrow salinity optimum, but were able to grow 
with close to optimum rates in freshwater medium 
(BG11). Thus, can be termed euryhaline. Fischerella 
musicola (Bornet & Flahault) Gomont tolerated a 
salinity of 10% but died at 13%. It is the same for 
Nostochopsis lobatus. At this organism, elevated 
temperature (38°C) resulted in increased growth rates 
at high salinities and an increased upper salinity limit 
of growth (20%). This temperature effect on 
halotolerance had previously been observed for some 
unicellular, extremely halotolerant cyanobacteria 
(Garcia-Pichel et al., 1998). We have no seen such 
ability in our strain.  
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Figure 5: Comparisons of the growth rates of Fischerella 
sp. FS 18 at different salinities 

Results revealed that the growth rate was higher 
in NaCl-free and salinity did not inhibit growth of 
other treatments. Similar results were seen in the case 
of other physiological processes. The light-saturated 
photosynthetic rate was higher in NaCl-free and it 
decreased with increasing salinity (Results not 
shown). Also growth and photosynthesis of this strain 
decrease (but not inhibit) with increasing NaCl in 

paddy fields. This is not true for Nostochopsis sp. (89-
45 partial 16S rRNA gene, strain 89-45 AJ544081) () 
and not been reported until now for Fischerella 
musicola (Personal communication with L.Hoffman). 

Temperature requirements 
In our experiments, it showed growth between 35 

and 45°C and did not grow at 50°C. Natural 
populations of Fischerella ambigua (Bornet & 
Flahault) Gomont showed an upper temperature limit 
of 51°C and maximum photosynthesis rates at 45 °C 
(Castenholz, 1977). The strains that had shown the 
highest tolerated 40 or 38 °C, respectively, and did not 
grow at 15 °C and below. Thus they displayed a lower 
temperature requirement compared to the Fischerella 
ambigua (Bornet & Flahault) Gomont (Castenholz, 
2001). 

Pigment compositions 
Effect of irradiance and pH on chlorophyll 

concentration can be seen in Table 5. Chlorophyll 
content at pH 7 was higher than at pH 9 and pH 5 
regardless of light intensities. The difference in 
chlorophyll content between pH 7 and pHs 5 and 9 
was significant (ANOVA, P<0.001). Also there was 
higher chl content at 3 µmol photon m-2 s-1 than 300 
µmol photon m-2 s-1 at pH 7 and 9. Differences were 
significant in both cases. This feature was not seen at 
pH 5, since there was no growth of this 
cyanobacterium at acidic pH and chlorophyll contents 
were very low at both light intensities (Soltani et al., 
2006). 

The amount of PBP at pH 7 was higher than in 
pH 9 and pH 5 (Table 1). Differences were 
statistically significant (ANOVA, P<0.001). By 
decreasing light intensity, these pigments varied in the 
same way that chlorophyll, but the differences were 
less pronounced. The PC and APC contents followed 
the same trend than total PBP, with higher values at 
pH 7 and low light intensity (Table 5). PC content at 
pH 5 was one order of magnitude lower than at the 
other pHs and APC was below the limit of detection at 
this acidic pH (Soltani et al., 2006).  

The size of phycobilisomes can be usually 
represented by the ratio (PE (when present) 
+PC)/APC (Wyman & Fay 1986). At pH 5 it was not 
possible to calculate since no APC was detectable. 
The ratio was higher at pH 7 and high irradiance, but 
differences were not significant (ANOVA, p<0.001).  
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Table 5: Effect of combination of two pH values (7, 9) and two irradiances (3, 300 µmol photon.m-2.s-1) on pigment contents of 
Fischerella ambigua strain FS18 grown under the above conditions. Data are mean values of four experiments±SD  

Culture conditions Chla PBP APC PC PE 
pH µmol photon.m-2.s-1

 
µg.mg dw-1 

5 3 6.81±1.3 9.83±2.3 0 14.99±1.1 0 

 
300 6.13±0.2 4.00±5.3 0 7.25±9.5 0 

7 3 24.40±1.9 111.18±6.7 12.43±1.4 91.02±6.1 7.73±1.0  
300 19.48±1.9 101.36±13.9

 

10.14±2.55 83.28±11.4 7.94±0.42 
9 3 11.99±2.8 79.21±28.3 7.80±9.4 65.68±21.4 5.71±4.9  

300 8.32±0.7 64.66±11.9 6.57±1.5 46.97±11.4 11.12±0.9 

 

The ratios PBP/Chlorophyll or APC/Chlorophyll 
are used to show the relationship between 
photosystem II and photosystem I (Poza- Carri?n et 
al., 2001). The ratio PBP/chlorophyll increased 
significantly with the pH, but is not affected by light 
intensity. The APC/chl ratio was also higher at pH 9 
than at pH 7 but differences were not significant. This 
ratio was also not affected by light intensity.  

Phylogeny 
Comparing 16S rRNA sequences (Figure 6) with 

the gene bank (Htpp://www.ncbi.nlm.nih.gov/BLAST) 
showed the highest level of similarities with 
Fischerella sp. partial 16S rRNA gene, strain 1711 
AJ544076Int. J. Syst. Evol. Microbiol. 54 (Pt 2), 349-
357 (2004) Gugger, M.F. and Hoffmann, L. (99%). So 
cleaning process have been operated using softwares 
and at the next time, comparing showed 100% 
similarity. Considering this high degree of similarity, 
at the second level of molecular determination, the 
strain has been identified as:  

Fischerella sp. partial 16S rRNA gene, strain 
1711 AJ544076Int. J. Syst. Evol. Microbiol. 54 (Pt 2), 
349-357 (2004) Gugger,M.F. and Hoffmann,L. 
Phylogenic trees may be determined taxonomic 
position of the strain. Drawing phylogenic tree (Fig 4), 
show that this strain may be narrow borders with the 
following species: 

Nostochopsis sp. 89-45 partial 16S rRNA gene, 
strain 89-45 AJ544081. Int. J. Syst. Evol. Microbiol. 
54 (Pt 2), 349-357 (2004) Gugger, M.F. and 
Hoffmann, L. 

In addition the following strains may be 
positiones with the strain at the second evoloutionary 
level: 

- Nostochopsis lobatus 92.1 partial 16S rRNA 
gene, strain 92.1. AJ544080. Int. J. Syst. Evol. 
Microbiol. 54 (Pt 2), 349-357 (2004) Gugger,M.F.R. 

- Fischerella sp. BB98.1 partial 16S rRNA gene, 
strain SAG 2027. AJ344560. Mol. Phylogenet. Evol. 
23 (1), 82-90 (2002) Friedl, T. 
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Figure 6: Phylogenetic tree based on 16srDNA sequence of 
stigonematalean cyanobacterium including Fischerella sp. 
FS18 (Fischerella Neda) 

Discussion  
Only a few stigonematalean morphotypes have 

been cultured, and therefore the high variability of 
morphotypes found in nature is under-represented in 
culture (Gugger & Hoffmann, 2004). Only two genera 
have been characterized from axenic culture strains, 
Fischerella (including Mastigocladus) and 
Hapalosiphon. 

However results could be able to draw a relatively 
primitive picture of the combination effect of light 
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intensity and pH in morphological analysis of the 
organism. This organism showed variable characters 
from morphological point of view, and this variability 
was related with both acidity and light. The highest 
and lowest acidities (pH9 and pH5) showed the points 
for starting highest variations. On solid medium, all 
isolates had a creeping growth. This was in agreement 
with other papers (Gugger & Hoffmann, 2004; 
Shokravi et al., 2007).  

High acidic condition had a remarkable inhibitory 
effect on the ability of germination. In pH 5, for 
instance, there was no growth in all irradiances (but 
slightly in conditions like 300 E m-2 s-1). In low light 
intensities, there was no hormogonium production in 
each acidity. This was true for both the first and 
second weeks. It has been emphasized that when 
mature cultures are inoculated on agar-solidified 
medium motile hormogonia are readily formed and 
easily isolated after migration on agar (Castenholz, 
2001), but this situation could not be seen in all the 
acidities and irradiances. It seems that the potential of 
branch producing (especially main axes) decreased 
sharply in these conditions. In comparison with 
growth curves, it seemed that growth of the organism 
at least in neutral acidity, was not compatible with 
hormogonium production ability (Shokravi et al., 
2007). In 4th day, very low light intensities caused 
more growth (or at least equal) than high light 
intensities. It is in agreement with Castenholz (2001), 
who emphasized that in nonthermophilic strains of 
Fischerella, hormogonia were not always formed 
under favorite conditions and sometimes the 
multiseriate axis was rare or lacking.  

In the case of cell dimensions; limited light 
intensities (2 E m-2 s-1) could be able to transfer the 
effects of different pHs on variation of lengths of 
vegetative cells in the main axes (the same as 
brnches). These results are in opposite of 
(Anagnostidis and Komarek, 1990). In 24 E m-2 s-1 

light intensity, the effect of acidity on variation of cell 
sizes seemed obviously. The highest lengths in 
vegetative cells of the main axes (not branches) could 
be shown in pH 5 as well as liquid medium. Maybe 
the cells were enlarged but could not divide (Perona et 
al., 2003; Baftechi et al., 2002).  

In the case of heterocysts, it seems that high light 
intensity (300 E m-2 s-1), changed the effects of pH on 
the width of these cells in the main axes. In branches, 
very high light intensities changed the effect of acidity 
on the diameter of heterocyst.  

By statistical analysis, it is difficult to reach a 
unique pattern in morphological variation in 
vegetative cells of this strain. However, with this 
exception (cross expanding of the main axis), possibly 
high light intensity (300 E m-2 s-1), caused noticeable 

morphological variations especially in pH 5. In this 
condition, Fischerella tends to get a different 
topological configuration. In minimum light intensity 
(2 E m-2 s-1) and pH 5 cross enlargement of the main 
axis was seen. 

In neutral condition (pH 7), the patterns of growth 
were different. In alkaline condition (pH 9), the 
pattern of growth in low and medium light intensities 
were completely the same. But in quantitative point of 
view is not comparable with neutral conditions. 
However results showed that this organism can be 
considered an alkalophilic organism. Optimal growth 
rates were observed at pH 7, which is nearly equal to 
acidity than that usually found in the rice fields from 
which the cyanobacterum was isolated (Soltani & 
Fernandez- Valiente, unpublished data).  

Maximal rates of nitrogenase activity were found 
at neutral to little alkaline pH (pH 7, 8, Soltani & 
Fernandez- Valiente, unpublished data). This agrees 
with the neutral to alkalophilic nature of this 
cyanobacterium and could probably be related to the 
higher photosynthetic capacity per unit of dry weight 
shown by cells cultured at pHs 7-8 (Soltani et al., 
2006).  

 Regarding physiological responses of Fischerella 
sp. FS 18 to NaCl, as shown in figs. 1 & 2, growth rate 
decreased with increasing in salinity though it 
continued in NaCl 1%. Maximum photosynthesis rate 
(Pmax) is seen in control and confirms the results of 
short time experiments of photosynthesis. Pmax 

decreased in NaCl 0.5 & 1%. Efficiency of 
photosynthesis reached to maximum in salinity 0.5% 
but the difference with control was not significant. 
Taking into account the results, it is concluded that 
salinity has significant effect on photosynthesis and 
affect on the usage of minimum light for 
photosynthesis. This cyanobacterium needs more light 
to survive in saline environment. This result is in 
agreement with the result of growth.. Results confirm 
the variation of chlorophyll content in different 
salinity. Figure 2 can demonstrate similar growth rate 
pattern which confirm the role of chlorophyll in 
cyanobacterial growth and changing of it with varied 
environmental factors.  

Cyanobacteria regulate their relative 
concentrations of photosynthetic pigments in response 
to light intensity (Soltani et al., 2006). In general, 
there is an inverse correlation between light intensity 
and photopigment contents among cyanobacteria. In 
cultures of Fischerella ambigua strain FS18 we 
observed that cells grown at high irradiance showed 
lower values of chlorophyll than cells grown at low 
irradiance. The effect of light intensity was observed 
at pH 7 and 9 but not at pH 5 (Table 1). The chl 
content was higher in pH 7 than in pH 9 at both light 
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intensities. In Fischerella ambigua FS18, PC is the 
main component of phycobiliproteins, so the changes 
on total PBP mostly reflect the changes in PC. Total 
PBP and PC were affected by pH and light intensity. 
The highest PBP and PC content were observed at pH 
7 and the lowest at pH 5. In agreement with other 
reports (Poza-Carri?n et al., 2001) total PBP and PC 
were lower at high irradiance, regardless of the pH. 
Since APC is a component of the core of 
phycobilisomes, and the core remains constant, a 
change in APC content reflects a change in the 
number of phycobilisomes.  

Conclusion 
Description of Fischerella sp. FS 18  
Fischerella sp. FS 18 { Fischerella ambigua 

(Bornet & Flahault) Gomont 1895, P.52 }. 
A branch and sheated filament with a prostrate 

portion giving rise to vertically elongate, much 
narrower, curved or straight branches in which 1 or 
more hormogonia are formed; cells sub-
globose,quadrate,or cylindrical,usually loosely 
arranged in 1 to several series in the principal 
filament, in a single series only in the branches; 
hormogonia with cells closely adjoined and usually 
increasing in diameter toward the apices; heterocysts 
globose, barrel shaped, or quadrate; sheath either 
colorless or brownish, hormogones or lamellated.; 
plant mass consisting of prostrate mats of interwoven 
filaments from which vertical fascicles arise; sheaths 
colorless when young, becoming brownish; cells ovate 
or subglobular to quadrate in the main axis, 
rectangular in the branches, 4-6 times longer than 
wide; in solid medium all isolates had a creeping 
growth, motile hormogonia are readily formed and 
easily isolated after migration; circular arrangement of 
the thylakoids; halotolerant, euryhaline with trichomes 
coiled into a tight, closed helix, able to grow at 
salinities between 0 and 1% but not at marine 
salinitiesies; growth rate decreased with increasing in 
salinity though it continued in NaCl 1%., show a 
distinct and narrow salinity optimum, but were able to 
grow with close to optimum rates in freshwater 
medium,the highest tolerated 40 or 38 °C, and did not 
grow at 15 °C and below, Variable characters from 
morphological point of view, and this variability was 
related with both acidity and light. High acidic 
condition had a remarkable inhibitory effect on the 
ability of germination. In pH below 5, there was no 
growth in all irradiances (but slightly in conditions 
like 300 E m-2 s-1). In low light intensities, there was 
no hormogonium production in each acidity, PC is the 
main component of phycobiliproteins, there was no 
growth of this cyanobacterium at acidic pH and 
chlorophyll contents were very low at both light 
intensities; the amount of PBP at pH 7 was higher than 

in pH 9 and pH 5, the size of phycobilisomes was 
higher at pH 7 and high irradiance.  

The axenic type strain is JAH FS!8, which was 
isolated from a microbial mat in a paddy field near 
Ramsar, Mazandaran, Iran and has been deposited in 
the Iranian Microbial Culture Coollection with the 
code number ITCC1936. The DNA sequence of strain 
was recorded in the NCBI under the accession number 
EU255584. 

Fischerella sp. partial 16S rRNA gene, strain 
1711 AJ544076Int. J. Syst. Evol. Microbiol. 54 (Pt 2), 
349-357 (2004) Gugger, M.F. and Hoffmann,L.  
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Abstract 
Plantago major L. is known for its antibacterial, antiflammatory, the treatment of 

wounds, fevers and dermal diseases. The aim of this study was to investigate the 
antibacterial activity of aqueous and infusion extracts of the aerial parts (leaves, roots, 
stems) P. major against on pathogenic bacteria. P. major were collected from North of 
Iran (Ziarat village).Its extracts obtained by perculation method. Antibacterial effects 
were assessed by Disc diffution method .The results showed that the aqueous axtract 
had better antibacterial effect than infusion extract and gram negative bacteria are 
resistant toward different extracts. S. aereus, S. epidermidis and Micrococcus are the 
most sensitive bacteria while the maximum inhibition zone was 13 to 18.2 mm. The 
results might confirmed the ethnobotanical use of the studied species for the treatment 
of various diseases.  

Keywords: Antibacterial activity, Golestan Province, medicinal plant, Plantago 
major L.  

Introduction 
Medicinal plants have been used for centuries as 

remedies for human diseases because they contain 
components of therapeutic value (Ravn, et al., 
2001).The antimicrobial agent may be defined as a 
chemical substance derived from a living source 
(plants, animals, or microbes)that in dilute solutions 
has the capacity to inhibit or destroy microorganism,s 
growth (Torota et al., 2000). 

Because of the side effects and the resistance that 
pathogenic microorganisms build against the 
antibiotics, much recent attention has been paid to 
extract biological active compounds from plant species 
that used in herbal medicine. In many parts of the 
word, medicinal plants are used for their antibacterial, 
antifungal and antiviral activities. These plant extracts 
were used as a source of medicinal agents to cure 
urinary tract infections, cervicitis, vaginitis, 
gasterointestinal disorder and skin infections (Meyer et 
al., 1999).  

Plantago major L. belongs to Plantaginaceae and is 
one of the most medicinal herbs up to 30 cm, in height, 
with oval leaves that come out of the ground forming a 
rosette and wrapping part of the stem (Samuelsen et al., 
2000), with wild form,it grows in many climate, from 
sea level to 2700 m altitude in Golestan province. The 

plant has been traditionally used as a remedy for 
stomach upset.stomachache, stomach and intestine 
inflammation, abscesses, cold, wounds, dysentery, 
burns, angina, asthma, fever, tuberculosis, whooping 
cough, chronic renal inflammation, dermal diseases, 
bronchitis (Holtez et al., 2002; Labhilili et al., 1997; 
Lynch et al., 1990).  

Researcher's belived that the therapeutic effects of 
Plantago Herb might be mainly ascribed to the 
biological activities of the major components, 
plantamajoside, acteoside, plantaginin, acubin and 
catalpol, etc. Acubin has been reported as a powerful 
anti-toxin agent (Dulger, et al., 2004). 

In Golestan province Plantago major have been 
used in forklore medicine as a diuretic, wounds, fevers 
and dermal diseases.however, little antibacterial study 
has been performed on this plant. 

The aim of this study was to test the antibacterial 
activity of different extracts of Plantago major that 
collected from this region on inhibiting the growth of 
towelve pathogenic bacteria.    
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Materials and methods 
Plant collection 
The different parts of P.major (roots, stems and 

leaves) were collected; in its endogenous localities 
from 1700-2700 meter above the sea level in south east 
of Golestan province (Ziarat village) by transect 
method. Its botanical name identified in the plant 
systematic laboratory, college of sciences, Islamic 
Azad University of Gorgan branch, where voucher 
specimens were deposited. The samples shade dried for 
about one week and powdered. 

Preparation of extracts 
Aqueous extract  
One hundred milliliter of hot sterile distilled water, 

70-80oC,was added to the 30g powder samples which 
were allowed to soak for 24 h in water bath at 45-50oC 
.The extracts were filtered by using filter-paper and 
sterially dilueted by steril water to 12/5, 25, 50 and 100 
mg/ml (Mashhadian et al., 2005).  

Infusion extract 
30 g powder of dried powdered of different plant 

parts were added to 200 mL of water and boiled for 30 
min,then the solid phase were decanted by filtering and 
aqueous phase was used for research. After the 
preparation of extracts they soaked in sterile paper 
Blank. (Dulgar et al., 2004; Mashhadian et al., 2005). 

Antibacterial activity 
Test organisms  
The test organisms used in the study were obtained 

from Persian Type Culture Collection, Tehran, Iran 
(PTCC), namely: Shigella dysentria (PTCC1188),
Psodomonas aeruginosa (PTCC1430), Eshershia coli
(PTCC1399), Staphylococcus aureus (PTCC1431), 
Bacillus cereus (PTCC1015), Salmonella 
tayphimorium (PTCC1596), Staphylococcus 
epidermidis (PTCC1114), Enterococcus fecalis 
(PTCC1393), Proteus mirabilis (PTCC1076), Listeria 
monosytogenes (PTCC1163), Kelebciella pnumonie 
(PTCC1291) and Micrococcus (PTCC1217).      

Antimicrobial activity 
The antibacterial effects were tested by the disc 

diffusion method, briefly, Muller Hinton Agar plates 
were culture with a standardized inoculums (1.5×108 

cfu/ml equal to 0.5 McFarland) of each bacterial 
strains, then the blank discs contain specific amount of 
exteracts were carefully placed at the labeled seeded 
plate. The plates were incubated aerobically at 37oC 
and examined for zones of inhibition after 24h. The 
inhibition zones were measured with a ruler and 
compared with the control disc (disc containing only 
propylene glycol that used as diluents of ethanolic 
extract and disc containing Gentamaycin as positive 
control).Each test was repeated 3 times and means 
inhibition zone were recorded. Inhibitory zone 12mm 
used as good inhibitory effect of extract (Nostro et al., 
2000). 

Results  
The P. major showed significant difference 

antibacterial effect against the tested bacteria.We found 
that the root of P. major have got the best antibacterial 
efficacy compared to other parts. The aqueous extract 
of stem had antibacterial activity against S. aureus, 
S.epidermidis, Micrococcus, E. fecalis and Sal. 
tayphimorium, with inhibition zone of 12.2 to 14.8 
mm. The aqueous extract of leave was effective only 
on the Staphylococcus (13 to 15 mm) but the aqueous 
extract of roots showed effect on S. aureus, S. 
epidermidis, Micrococcus, E. fecalis, Sal. 
tayphimorium, P. mirabilis and K. pnumonie (12.8 to 
18.2 mm). 

Infusion exteract, however, had effect on the S. 
aureus, S.epidermidis and Micrococcus and P. 
mirabilis (Tabal 1).The best antibacterial effects were 
seen in 100 mg/ml concentration of aqueous extract. 

S. aureus, S.epidermidis, Micrococcus were the 
most sensitive bacteria to both extracts.The extracts 
show alittle effect on bacteria such as: E. coli, Sh. 
dysenteria, Ps. aeruginosa, L. monocytogenes, 
B.cereus (Tabal 1). 

We find that the gram positive bacteria are more 
sensitive to the extracts especially to aqoeous extracts 
than gram negative bacteria (Figure1).  

 

Figure1. Antibacterial effects of aqueous and infusion extracts of 
P.major on gram positive and negative tested bacteria 
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Table 1: Antibacterial properties of exteracts from different parts of plants against Gram-negative and Gram-positive 
tested bacteria  

Antimicrobial activity 
root leaf stem 

12/5 25 50 100 12/5 25 50 100 12/5 25 50 *100 

Kind of 
extract Name of bacteria 

11 13 16 18.2 8 10.5 12 13 -

 

9 10 **14.2 Aqueous 
8.7 9.6 11 13.3 - - - 10.1 - 8 10 12.5 Infusion 

S. aureus 

9.5 10 11.3 13 9 11.5 13 15 - - 9 14.1 Aqueous 
- 8 9 10 - 9.1 10 12.3 - - 8 9.5 Infusion 

S. epidermidis 

- 8 10.9 12.8 - - - 8.5 8 9 11 12.2 Aqueous 
- - 8 9 - - - - - - - 8 Infusion 

E. fecalis 

- 8.2 9 9.5 - - - 9 - 8 8.5 9 Aqueous 
- - - - - - - - - - - - Infusion L. monocytogenes 

- - 8 9.9 - - - - - - 8.7 9.5 Aqueous 
- - - - - - - - - - - - Infusion 

B.cereus 

8.5 9 10.1 13.3 - - 8 8.5 - 8 10 14.8 Aqueous 
8 9.5 11 13.4 - 8.3 9.5 11 - - - 13 Infusion 

Micrococcus 

- - 8.5 9.2 - - - - - - - - Aqueous 
- - - - - - - - - - - - Infusion E. coli 

- - - - - - - 8 - - - 8.5 Aqueous 
- - - - - - - - - - - - Infusion 

Sh. dysenteria 

8.5 9 10.5 13.1 - - - - - 8 9.5 10 Aqueous 
- - 9.1 12.5 - - - - - - - - Infusion 

P. mirabilis 

- 8 9 10 - - - - - - - - Aqueous 
- - - - - - - - - - - - Infusion 

P. aeruginosa 

- - 8.1 13.3 - - - - - - 11 12.5 Aqueous 
- - - - - - - - - - - - Infusion Sal. tayphimorium  

8.5 9 9.3 14 - - - - - - - 11 Aqueous 
- - - 11.5 - - - - - - - 9 Infusion 

K. pnumonie 

*The concentration of extract: 100,50,25,12.5 mg/ml 
**Inhibition zone around paper disc (mm), which is mean of three time repeat of test. 
***Inhibition zone less than 8 mm  

Discussion 
Golestan province has been a region for practicing 

folklore medicine However very little information are 

available on the ethnobotany an antibacterial effect of 
herbal medicine in this area. 

We found that, P. major is widely used in the 
southern mountainous villages of Golestan province for 
treating of skin infection, respiratory organs, anti 
inflammation and against wounds. 

Extracts of P.major have been reported to exhibit 
antibacterial activity (Simon, et al., 1999) and can 
suppress the humoral immune responses, especially in 
primary immune response (Rezaeipoor, et al., 2000). A 
study conducted by Holetz et al. indicated that P. major 
had some activity on S. aureus (ATCC25923) (Holetz et 
al., 2002). 

Another study showed no activity for P. major 
against E. coli and P. aeruginosa (Hassawi et al., 2006). 

Aqueous extracts have been shown antimicrobial 
activity against Salmonella typhimurium, and weaker 
activity against Mycobacterium phlei and methicillin-
resistant Staphylococcus aureus, but they did not inhibit 
the growth of Bacillus subtilis, Escherichia coli, Serratia 
marcescens and P.mirabilis (Moskalenko, et al., 1986, 
McCutcheon et al., 1994). The aqueous extract was 
active against B.cereus with the doses of 0.40 and 
0.20 g/mL and the aqueous extract inhibited B.cereus 
growth in a dose-dependent fashion. 

In Denmark the Minimum Inhibitory Concentration 
value P.major has been evaluated for seven plant 
pathogenic bacteria and for E. coli (ML 30)200mg/ml 
and S. aureus (502 A) 100mg/ml after preliminary 
investigations by the agar diffusion method (Ravn et 
al.,2001).   
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In France P.major inhibited the growth of S. aureus 

(8.7mm) at 200mg/ml only and had no effect on 
Klebsiella sp., P. aeruginosa, E. coli and Enterobacter 
(Kharma et al.,2006). 

This finding were confirmed our results, because we 
find P.major extract show good effect on S. aureus and 
some other gram positive bacteria, but low or no active 
against tested gram negative bacteria such as E. coli and 
P. aeruginosa. 

Antibacterial effect of P.major in various part of the 
world may be due to difference in the environment 
conditions, genetic variations and different chemical 
composition. 

Under our experimental conditions, antibacterial 
activity was more pronounced against gram positive 
bacteria then gram negative bacteria. The reason for the 
different sensitivity could be ascribed to the 
morphological differences between these 
microorganisms, gram negative bacteria having an outer 
phospholipidic memberance carrying the structural 
lipopolysaccharide components. This makes the cell wall 
impermeable to lipophilic solutes, while porins 
constitute a selective barrier to the hydrophilic solutes 
with an exclusion limit of about 600 Da (Nikaido, et 
al.,1985).The gram positive bacteria should be more 
susceptible having only an outer peptidoglycan layer 
which is not an effective permeability barrier (Melendez 
et al., 2005; Nostro et al., 2000).  

In our preliminary test,aqueous extract of P. major 
was found to possess activity against S. aureus, 
S.epidermidis and Micrococcus .These result, 
therefore,led us to select the P. major extracts for 
evaluating antibacterial activity especially against gram 
positive bacteria.   
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Abstract 
Tanacetum parthenium L. is one of the most important medicinal herbs, has been used by the 

rural people of Golestan province for sedative pain, fever, headache, arthritis, asthma, toothache 
and menstrual disorders.Variation in bioactive components of Tanacetum parthenium L. were 
studied and compared for their essential oil, flavonoids and alkaloids of different parts of plant in 
two geographical regions of this province. Results showed T. parthenium which originated from 
2200m produced the highest essential oils, flavonoids and alkaloids, especially in leaves but with 
low quality and quantities and reduced in flowers. Further more stem have not any bioactive 
components in two regions. 

Key words: Tanacetum parthenium L, essential oil, flavonoid, alkaloid, Golestan province  

Introduction 
Tanacetum species, belongs to Asteraceae family 

totaling over 200 and distributed over Europe and West 
Asia and growing up to altitudes of 2000 meters 
contains several strongly scented annual and perennial 
species, and now grows in North and South America, 
Europe, North Africa, China, Japan and Australia 
(Jaime and Teixeira., 2004).  

The aromatic herb fever few (Tanacetum 
parthenium L.) has long been used as a folk remedy for 
fever, migrain and arthritis (Thersa et al., 2001). It has 
been historically used for the treatment of headache, 
menstrual irregularities, stomachache and fevers by 
Greek and European herbalist (Tiuman et al., 2005 and 
Tyler, 1993). How ever, this aromatic plant was 
somewhat forgotten by pharmacists until late 1970 
when claims of its efficacy in prevention 0f migraine 
were publicized in Britain (Groenewegen, Knight, & 
Heptinstall., 1992). 

The terpenes in the essential oil are thought to 
associate with the biological activity of Tanacetum. 
Some earlier works have been reported on the essential 
oils of various Tanacetum species (Nori-Shargh et al., 
1999, Baser et al., 2001, Goren et al., 2001 and 
Beauchamp et al., 2001). The volatile compounds from 
T. vulgare have been examined in detail (Keskitalo et 
al., 2001). In the case of T. argyrophyllum, -thujone is 
reported to predominate in its essential oil (Goren et 

al., 2001). With respect to T. parthenium, many studies 
have been found that relate to the sesquiterpene lactone 
parthenolide of essential oil and flavonoids, which 
exhibit strong biological activity (Changquing et al., 
2006, Awang, 1998, Jain and Kulkarni, 1999, Williams 
et al., 2003 and Long et al., 2003). Camphor and 
chrysanthenyl acetate were the main components of the 
essential oil of T. parthenium originated from England 
and Netherlands, it is aromatic perennial plants, wich 
wide distributed in the northern hemisphere (Hulten, 
1968; Hussey, 1974; and Heywood, 1976). 

Fever few is now among the 50-top-selling 
supplements in USA, which is commercially available 
like other common herbs in capsules or tea bags for 
migraine prevention (Susrurluk et al., 2007). Many 
researchers have studied that the bioactive component 
corresponding for the pharmacological functionality in 
essential oil and flavonoids (Mittra et al., 2000). 

Further studies also showed that parthenolide of 
essential oils were effective in inhibition of some 
tumor cells (Wen et al., 2002) and inflammatory 
(Tiuman et al., 2005). 

In addition fever few contains inherent 
constituents such as aromatic components 
(e.g.camphor) and flavonoids (e.g.luteolin and 
apigenin) was reported to significantly inhibit UV-
induced mouse skin tumor genesis (McVean et al., 
2000) and other tumors (Pedrialla & skibsted, 2002). 
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As well known, many flavonoid in leaves and 

flowers of this plant possess anti-inflammatory and 
antioxidant activities such as metal chelating and free 
radical scavenging capacities (Pedrialla and skibsted, 
2002) with privation of chronic diseases such as cardio 
vascular disease and cancer (Sultana & Saleem., 2004).   

However due to wild dispersal of this plant in 
North of Iran (Golestan province) and has been long 
used in Golestanian traditional medicine, the objectives 
of our study were to investigate and compare of 
variation bioactive components of plant different parts 
in two natural geographical origins in south of 
Golestan province (Deraznoo mountain in 2200m and 
Ziarat in 500m). 

Material and methods  
Plant material 

Aerial parts in blooming (leaves and flowers) of 
plant were collected in late of August of 2006 from two 
natural different regions (Deraznoo in 2200m and 
Ziarat in 500m) in Golestan province in North of Iran. 
They were dried in the shade for one week and 
powdered. Their botanical name identified in the plant 
systematic laboratory, college of science, Islamic Azad 
University of Gorgan Branch, Iran where voucher 
specimens were deposited. 

Essential oil 
200 gr of the dried powders of separate leaves and 

flowers were separately subjected to hydro distillation 
for 2h, in full glass apparatus. The oil was isolated 
using a Clevenger type apparatus and stored frozen in 
dark glass bottles until they were used. (Orav et al., 
2006) 

Oil analysis  
The oils were analyzed by GC (9-A-shimadzu) and 

GC-MS (Varian - 3400) column (DB - 1, 60 mm 0.25 
mm fused silica capillary column film thickness 
0.25 m using a temperature program of 50-250°C at a 
rate of 4°C/min, injector temperature 260°C, carrier 
gas: Helium, the constituents were identified by 
comparison of their mass spectra with those in the 
computer liberary and with authentic compounds. The 
identifications were confirmed by comparison of their 
retention indices with those of authentic compounds or 
with literature data. The components of the oils were 
identified by matching their mass spectra and retention 
indices with those of the Wiley 275 library in the 
computer library and literature. The yield of each 
component was calculated per kg of the plant material, 
while its percentage composition was determined from 
the peak areas of the total oil composition.  

Gas Chromatography 
GC analyses were performed using a shimadzu 

9A gas chromatograph equipped with a flame 

ionization detector and quantitation was carried out on 
Euro Chrom 2000 from KNAUER by area 
normalization method and neglecting response factors. 
The analysis was carried out using a DB 

 
1 fused-

silica column (60m x 0.25mm, film thickness 0.25µm, 
J & W Scientific Inc., Rancho Cordova, CA). The 
operating conditions were as follows: injector and 
detector temperature 250oC and 265oC, respectively; 
carrier gas, helium. Oven tem-perature programme was 
40oC-250oC at a rate of 4oC/min. 

Gas Chromatography / Mass Spectrometry 
The GC/MS unit consisted of a varian Model 3400 

gas chromatograph coupled to a Saturn II ion trap 
detector was used. The column was same as GC, and 
the GC conditions were as above. Mass spectrometer 
conditions were: ionization potential 70eV; electron 
multiplier energy 2000V. 

The identity of the oil components was established 
from their GC retention indices, relative to C7 C25 n
alkanes, by comparison of their MS spectra with those 
reported in the literature and by computer matching 
with the Wiley 5 mass spectra library, whenever 
possible, by co injection with standards available in 
the laboratories. 

Ethanolic extraction 
Plants parts were dried, ground to find texture and 

after which it, 70% ethanol were added to 100 gr of 
dried plants powder in decanter for extended periods 
and the result ant extracts were obtained in period of 
72h. the resultant extracts were concentrated, under 
reduced pressure finally each samples were diluted 
with propylene glycol for provide 4 concentration: 200, 
100, 50 and 25 mg.ml-1. (Mashhadian, et al., 2005) 

Investigate quality of flavonoid and alkaloid  
Falvonoids 
The alcoholic extract (5ml, corresponding to 1g of 

plant material) was treated with a few drops of 
concentrated HCl and magnesium turnings (0.5g). The 
presence of flavonoids was indicative if pink or 
magenta-red color developed within 3 min (5). 

Alkaloids 
The alcoholic extract (corresponding to 2.5g of 

plant material) was evaporated to dryness and the 
residue was heated on a boiling water bath with 2N 
HCl (5ml). After cooling. The mixture was filtered and 
the filtrate was divided into two equal portions. One 
portion was treated with a few drops of Mayer's reagent 
and other with equal amounts of Wagner's reagent (3). 
The samples were then observed for the presence of 
turbidity or precipitation. A (+) score was recorded if 
the reagent produced only a slight opaqueness: a (++) 
score was recorded if a definite turbidity. But no 
flocculation was observed and a (+++) score was 

Variation bioactive metabolites of 

 

7 



 
recorded if definite heavy precipitate or flocculation 
was produced (4). 

Results and discussion  
Tanacetum parthenium L. (Tancy) commonly 

known as fever few and locally name " Dawoody 
vahshi "belongs to Asteraceae family is a perennial 
herb 14-45 cm in height, having a strong smell and 
greenish yellow feather like leaves. It is widely 
distributed in hedges and wants places 500 to 2200m in 
throughout of sunny position the road mountain in 
south of Golestan province in North of Iran. 

The leaves have long been used as infusions or can 
be chewed in conditions like fever, migraine, headache, 
arthritis, asthma, toothache and menstrual pains by 
rural peoples of this region in Golestanian traditional 
medicine.  

In this research we investigated and compared. 
The quantities of essential oils and quality of the most 
bioactive metabolites of plant (flavonoids and 
alkaloids) in different parts (leaves and flowers) in two 
geographical origins: Deraznoo in 2200m and Ziarat 
region in 500m, respectively. Results showed in Table 
1 and Fig 1, 2.  

The essential oil yields (v/w, on dried mass basis) 
of T. parthenium parts grown in Ziarat,were 0.66% in 
flowers and 0.12% in leaves, but in Deraznoo 0.49% 
and 0.16%, respectively; close to those reported for T. 
argyrophyllum (0.96 1.03%) and T. parthenium (0.30
0.83%) (Hendriks et al., 1996; Goren et al., 2001).  

In height region (2200m), the essential oil 
percentage, quality flavonoids and alkaloids were 
increased especially in leaves. In two regions, stem 
have not any bioactive components. 
Table1: Essential oil variation in different parts of plant 
(leaves and flowers). 

Ziarat (900m) 
Deraznoo 

(2200m) 

flawers leaves flawers leaves 

 

Tanacetum 
parthenium 0.66% 0.12% 0.49% 0.16% 
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Figure 1: flavonoid variation in different parts of plant 
(leaves and flowers). 
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Figure 2: Alkaloids variation in different parts of plant 
(leaves and flowers). 

According similar researches, we reported 
monoterpens of essential oils and flavonoids were 
considered as the most important biologically active 
principal of fever few (Shiravastara et al., 2006). The 
composition variation of sesquiterpen lactones, 
flavonoids of T. parthenium varies markedly and 
several chemo types from different geographical 
origins have already been classified. In similar 
reported, Tancy have different flavonoids from Tier 
Adel fuego, Argentina (Gorene, 2001), England and 
USA, tansy oil terpenoids and flavonoids obtained 
from two Canadian grown plants contained different 
quality and quantities (Keskitalo et al., 2001). 

T. parthenium L. which originated from south west 
of Finland produced the highest bioactive compounds 
in flowers and reduced in leaves but in high 
concentration of flavonoids from South Finland in 
leaves (Susruluk et al., 2007). 

Several authors have studied the variation of 
chemo type of terpenoides and flavonoids. Sorsa & et 
al found that camphor was the main components of 
flower in northern, but thujon in southern Finland 
(Susruluk et al., 2007), Sabinene, bornyl acetate and 
germacrene-D (Holopainen, 1989), essential oil 
quantities and their chemo type were detected from 
fever few grown in different regions of Finland.  

Fever few also contains other variation secondary 
products such as less sesquiterpenes (Hethelyi et al., 
1999) and several flavonoids compounds, but the other 
groups that grown different parts of Ognyanov and 
Todorova consist monoterpene glycocosides, 
sesquiterpene lactone (Schearer, 1984) such as 
parthenolide (Hendrisk and Bos, 1990) triterpens 
(Williams et al., 2003 ) and flavonoids (Christensen, 
1999). 

Variation fever few essential oil and chemo types 
in different origins have been investigated by the other 
authors (Keskitalo et al., 2001), Many factors are 
known to influence secondary metabolites 
(leaf/flower), ontogeny of plant sampling (Hendrisk et 
al., 1990) seasonal changes and even the extraction 
method (Gorene et al., 2001) many cause variation in 
the composition of secondary metabolites. 
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Jain and Kulkarni were reported that fever few 

extract exerted anti nociceptive and anti inflammatory 
effects (Jain and Kulkarni, 1999). 

Williams et al. reported f T. parthenium showing 
activity of mitotic blocker, due to rich various 
flavonoids in leaves and disc-floret useful anti-
inflammatory properties (Williams et al., 2003). 

Conclusions  
The goals of this study to compare the variation 

quantities and quality bioactive composition different 
parts of plant in two geographical origins in North of 
Iran. Assessment variation chemical of T. parthenium 
and its most used by the rural healers for migraine 
disorders allow us to identify unique chemo types with 
potential industrial value and bioassay the activity of 
the secondary bioactive metabolites. With such 
information the most desirable chemotypes can be 
selected for plant drugs product. 
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Abstract  
In this study, three Cyanophyceae species new for Iran are reported. These specimens 

are Oscillatoria okeni Agardh ex.Gomont, O.earlei Gardner and O.bornetii Fritsch. They 
were determined to be epidaphic and endaphic which were found at the paddy-field of 
Golestan province north of Iran and near the Caspian Sea. 

Key Words: Cyanophyta, Iran, Paddy-Field, Taxonomy  

Introduction 
The species of Oscillatorean cyanophytes are 

distributed all over the world (Anagnostidis & 
Komarek, 1990). Many populations of Oscillatoriacen 
cyanophyta show considerable morphological variation 
(John et al., 2002).  However a combination of 
traditional and modern taxonomy (in addition of 
physiology and biochemistry); need to determine the 
real place of this genus and oscillatorean cyanophyta as 
a whole. Although it has been emphasized that the 
taxonomy, however, based still on morphological 
characters (Anagnostidis & Komarek, 1990).   

It seems that in north paddy fields of Iran, 
especially Golestan province, some strains of 
Oscillatorian cyanophyta especially are common 
(Shokravi et al., 2002, 2003) but there is no clear report 
about their morphological characterizations and 
taxonomic situations. Morphological variability, degree 
of polymorphism and geographical variation in form of 
the Oscillatoria, lyngbya and plankthothrix make some 
problems in studying of this organism. Our personal 
experiments have shown that using famous common 
manuals for determination of this genus like the other 
oscilatoriales in our country have no useful results and 
it is seriously need revision of these manuals or even 
identification keys with regard to special 
morphological variations of specimens with emphasize 
on local conditions (Shokravi et. al 2002). 

Material and Methods 
Soil samples were obtained from paddy fields of 

different stations of Golestan province (north of Iran 
and near Caspian sea Fig.1). A complete description 
about stations and their geographical and 
environmental conditions have been reported in 
Shokravi et al. (2002).  The collected soils were 
cultured by usual methods (Kaushik, 1987). After 
colonization and isolation, the cyanobacterium 
Fischerella sp., was purified and turned to axenic 
condition (Kaushik, 1987). Identification was done 
according to John et al. (2002), Anagnostidis and 
Komarek (1990), Tiffany and Britton (1971), Prescott 
(1962), Desikachary (1959) and Geitler (1932). Stock 
cultures were grown in N-free medium. Cultured in 
solid BG11 medium (NaNO3, 17.65 mM; 
MgSO4.7H2O, 0.3 mM; CaCl2.2H2O, 0.25 mM; 
K2HPO4.3H2O, 0.18 mM; Na2MgEDTA, 0.003 mM, 
Citrate ferric ammonium, 0.02 mM; Acid Citric, 0.029 
mM; Na2CO3 0.188 mM; microelements 1 ml l-1). The 
cultivation was done under different illumination (2, 
11, 24, 104, 300 E m-2 s-1) and pHs (5, 6, 7, 8, 9). The 
temperature was adjusted on 30±1?C.  Illumination was 
supplied with 40W cool white fluorescent tubes. Plates 
were placed at different distances from the light source 
to obtain a linear gradient of irradiance. Light 
measurements were made with a Licor LI-1000 
Datalogger equipped with a quantum sensor. 
Alternatively, other experiments were carried out in 
batch cultures, using 300 ml of inoculated medium in 
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500 ml. Erlenmeyer flasks stoppered with cotton plugs. 
Culture was maintained without aeration or stirring and 
buffered and illuminated as above. After 48h of 
culture, when cells were fully adapted to light regime 
and pH, aliquots were taken and used for 
determinations. 

Morphological observations were made in liquid 
as well as on solid media.  Thallus growth, filament 
structure, in addition of biometrical information were 
recorded (Gugger & Hoffmann, 2004). Colony 

formation and cells shapes were evaluated by binocular 
and light microscope (in addition phase contrast and 
epifluoresscence, microscopy) each day in two week's 
periods.  The growth curves were attained via 
measurement of chlorophyll daily by Jensen method 
(1978). Statistical analysis was done with software 
SPSS ver.10. 

This spiciments show the high distribution, that it 
depends on physical and chemical charecteries of the 
soil, specially pH( Table1).  

 

Fig1. Goles tan Province map. Stations have been shown with*  

Table1. Distrobotion of blue-green algae Oscillatoria in the paddy field of Golestan province 
spring summer autumn winter 

Genus Species 1

 

2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
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R

 

R
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- - - - R

 

- - - - - R

 

- R

 

- - 
okeni - - - - - - - - - - - - - R

 

- - - - - - Oscillatoria 
bornetii R

 

R

 

F

 

F

 

R

 

R

 

R

 

R

 

F

 

F

 

R

 

F

 

F

 

R

 

R

 

R

 

F

 

R

 

R

 

R

 

D= Dominant (75-100%), A= Abundence (50-75%), F= Frequence (25-50%), R= Rare (< 25%). 
1- Aliabad ,2-Kordkoy ,3-Minodasht ,4- Azadshahr,5-Gorgan  

Results 
In this study 17 species from blue-green algae 

Oscillatoria at the paddy field of Golestan province 
was identified.only new records listed in this paper.the 
taxonomy of this species is as follows. 

Divisoin:Cyanobacteria                   
Classis:Cyanophyceae 
Order:Oscillatoriales 
Familia:Oscillatoriaceae 
Genus:Oscillatoria    

Oscillatoria okeni Agardh ex.Gomont  
Trichome green, more or less curved toward the 

ends; apical cell without calyptra, obtuse; cells 
ungranulate, 3u in length and 4u in diameter (Fig. 2-a). 

O.earlei  Gardner 
Trichome green, relatively erect, not constricted, 

usually short and nearly curved toward the apical cell; 
apical cell at light microscopy seems conspicuously 
tapered, not capitate and not calyptrate; cells 1.3u in 
length and 3-3.2u in diameter (Fig 2-b).   
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O.bornetii Zukal 
Trichome more or less erect, slightly curved, not 

tapering or even decreasing in diameter through the 
end; apical cell rounded, not capitate, not calyptrate; 
cells granulated, not constricted at the cross wall, 3u in 
length and 7-8u in diameter.(figure2-c)      

a)  Oscillatoria okeni Agardh ex.Gomont 
b)  O.earlei  Gardner 
c) O.bornetii Zukal 

Figure2. Three new records of Oscillatorian Cyanophyta for 
the paddyfields Algal Flora of Iran 

Discussion  
Cyanobacterian researches is a new matter in 

Golestan province and Iran as a whole. So only a few 
oscillatorian morphotypes have been cultured, and 
therefore the high variability of morphotypes found in 
nature is under-represented in culture (Shokravi et 
al.2002). Before this, only some genera of 
stigonematalean cyanophyta have been characterized 
from axenic culture strains, including some strains of 
Fischerella  and Nostoc ( Soltani et al 2006). 

However results could be able to draw a 
relatively primitive picture of the morphological and 
taxonomical situation of oscillatorian cyanophyta in 
paddy-Fields of North of Iran. These organisms 
showed relatively variable characters from 
morphological point of view.  It seems that pH 
fluctuations caused noticeable changes in the 
morphology of the organism. The highest and lowest 
acidities (pH9 and pH5) showed the points for starting 
highest variations. On solid medium, all isolates had a 
creeping growth. This was in agreement with other 
papers (Perrona et al., 2004).   

By statistical analysis, it is difficult to reach a 
unique pattern in morphological variation in vegetative 
cells of this strain. However, with this exception (cross 
expanding of the main axis), possibly high light 
intensity (300 E m-2 s-1), caused noticeable 
morphological variations especially in pH 5. In this 
condition, O.okeni tends to get a different topological 
configuration. In minimum light intensity (2 E m-2 s-1) 
and pH 5 cross enlargement of the trichome of 
O.bornetti was seen. However results showed that 
these organisms can be considered an alkalophilic 
organism. Optimal growth rates were observed at pH 7 
for O.okeni and O.bornetti, but pH 8.4 for O.earlei 
which is nearly equal to acidity than that usually found 
in the rice fields from which the cyanobacterum was 
isolated (Soltani & Fernandez- Valiente, unpublished 
data).   
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