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Marine cyanobacteria were isolated from water samples of the three mangrove site in Kurusadai 
island, south east coast of India. Totally 12 species of cyanobacteria were recorded in which one 
species was heterocystous and 11 were non
as Oscillatoria tenuis,
identified. 
of cyanobacterial species 
study the effect of physico chemical parameters on cyanobacterial abundance correlation study was 
done between these two factors. Salinity, temperature and pH exhibited positive correlati
nutrients such as nitrate, nitrite, phosphate and silicate showed negative correlation with 
cyanobacterial abundance. 

 
 
 

 

INTRODUCTION 
 
Cyanobacteria are also known as blue-green algae or 
Cyanophyta are a phylum of bacteria that obtain their energy 
through photosynthesis. They  are oxygenic  photosynthetic  
prokaryotes  and  widely  distributed  in  the  natural  
ecosystems  such  as  land  soil, fresh  water, oceans, estuarine  
salt  lakes, salt  marshes  sand  also  in  hyper saline  salt  pans 
(Fogg  et al., 1973).  They have a long history of existence and 
uses are the oldest known oxygenic organisms, which by their 
photosynthetic activity probably made a fundamental 
contribution to the development of the present oxygen
atmosphere. Cyanobacteria in general and marine 
Cyanobacteria in particular, are getting prominent importance 
in the area of biotechnology (Burja et al., 2001). 
 
They also found in symbiosis with photosynthetic hosts, 
including diatoms, mosses, liverworts, ferns and cycads, where 
they fix atmospheric nitrogen (Usher, 2008). Symbioses 
between Cyanobacteria and marine organisms are abundant 
and widespread among marine plants and animals (Foster 
al., 2006). They are one of the important coastal resources of 
mangrove ecosystem along the tropical coasts (Kathiresan, 
2000; Kathiresan Bingham, 2001). They  colonize  any  
submerged  surface  of  sediments, roots, aerial  r
and trunk of mangroves (Zuberer and  silver,1978; 
Palaniselvam, 1998; Palaniselvam  and  Kathiresan 2002; 
Silambarasan, 2008). Marine cyanobacteria  constitute  integral 
and  major  component  of  the  micro  biota  in  every  
mangrove  system (Potts ,1980; Hussain  and  khoja,1993).
The  distribution  of  micro  organisms  in   any 
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ABSTRACT 

Marine cyanobacteria were isolated from water samples of the three mangrove site in Kurusadai 
island, south east coast of India. Totally 12 species of cyanobacteria were recorded in which one 
species was heterocystous and 11 were non- heterocystous, belonging to 5 families. The species such 

Oscillatoria tenuis, Oscillatoria cortiana, Oscillatoria salina and
. Among the sites, mangrove isolates of oscillatoriaceae alone contributed maximum number 

of cyanobacterial species (5) and minimum (1) by Nostocaceae and Synechococcaceae
study the effect of physico chemical parameters on cyanobacterial abundance correlation study was 
done between these two factors. Salinity, temperature and pH exhibited positive correlati
nutrients such as nitrate, nitrite, phosphate and silicate showed negative correlation with 
cyanobacterial abundance.  
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environment depends upon various physical and chemical 
factors such as temperature, salinity, pH, light, nutrients etc. 
Cyanobacteria are important primary producers in all aquatic 
ecosystems. This necessitates the study of eco
properties of cyanobacteria with respect to different hydro 
biological parameters. Most of the earlier work on ecobiology 
had been at the total planktonic level, primarily at the 
productivity and other conventional ecological aspects 
(Srinivasan, 1946; Shim et al., 1985).
has been undertaken to study the effect of physicochemical 
variables on cyanobaterial abundance in a mangrove area of 
South India. 
 

METHODOLOGY 
 
Sample collection, isolation and identification
 
Samples were collected from the waters of 
Rhizophora mucronata and Ceriops tagal 
Gulf of Mannar Biosphere Reserve, India. The water samples 
were collected in sterile conical flask and a small sample was 
drawn and observed under a light microscope (magnification 
100 X). Cyanobacterial species were identified using the 
standard references (Desikachary, 1959 and Humm and Wicks, 
1980). 
 
Analysis of water 
  
The chemical characters of water such as salinity, temperature 
and pH were analyzed in the present study. Temperature was 
measured using a mercury centigrade thermometer with 0.5° C 
accuracy. Salinity was analyzed using a refractometer (Atago 
hand refractometer, Japan). Hydrogen ion concentration (pH) 
was measured by using pH meter (pH 315i/SET, 
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wissenschaftlich Technische Werkstatten, Germany) with 
platinum electoride with an accuracy of ±0.1. The reactive 
silicate content of water was estimated by following the 
method of Strickland and parsons (1972).  
 

RESULTS 
 
In this study twelve marine cyanobacterial species belong to 
five families were identified. Among the mangrove species, 
Avicennia marina harbored the maximum number of 
cyanobacterial species (12) followed by Rhizophora mucronata 
(10) and Ceriops tagal (6).  
 
Environmental parameters 
 
The detailed picture of the environmental parameters 
prevailing in different mangrove water samples is depicted in 
the Table -1. The temperature was maximum (28°C) with 
Ceriops tagal and minimum (both 23 °C) in Rhizophora 
mucronata and Avicennia marina water samples. The pH was 
maximum (6.8) in Rhizophora mucronata water sample and 
minimum (6.6) in Ceriops tagal water sample. The salinity was 
maximum (28 °C ‰) in Ceriops tagal and minimum (28 °C 
‰) in Avicennia marina water samples. 

 
Correlation between hydrography 

 
In order to study, the effect of physio chemicals parameters 
affect on cyanobacterial abundance in correlation between 
environmental parameters, nutrients and cyanobacterial cell 
count were determined by statistical analysis correlation was 
analysed between them. Table-3 shows the correlation between 
each other. Salinity, temperature and pH exhibited positive 
correlation whereas nutrients such as nitrate, nitrite, phosphate 
and silicate showed negative correlation with cyanobacterial 
abundance.  

 
DISCUSSION 
 
Blue green algae (cyanobacteria) are very small organism and 
can be seen under the microscope as a single cell or large 
accumulation of cells or string of cells. Some may be so large 
that they are easily seen with naked eye. Blue green algae are 
al so known a cyanophytes, cyanobacteria and most recently 
cyano-prokaryotes. In the present study, 12 species have been 
recorded belong to five family and among 12 species one is 
heterocystous  form; Anabaena  iyengarri and 11 species were 
non-heterocystous forms;  Oscillatoria salina, Oscillatoria 
tenuis, Oscillatoria cortiana, Lyngbya majuscula, Phormidium 
ambiguum, Phormidium tenue, Phormidium fragile, 
Trichodesmium erythraeum, Spirulina subsalsa, Spirulina 
major and Synechococcus elongatus. Non- heterocystous forms 
dominated in the saline environment and this finding is in 
accordance with many other workers (Iyengar and 
Desikachary, 1944; Palaniselvam, 1998; Silambarasan, 2008). 
Among the mangrove species Avicennia marina yielded 
maximum number of species followed by Rhizophora 
mucronata and Ceriops tagal Table 1. The species include 
Anabaena iyengarri, Oscillatoria salina, Oscillatoria tenuis, 
Oscillatoria cortiana, Lyngbya majuscula, Phormidium 
ambiguum, Phormidium tenue, Phormidium fragile, 

Trichodesmium erythraeum, Spirulina subsalsa, Spirulina 
major, Synechococcus elongatus. It was found that out of the 
different parameters studied, temperature was the prime factor, 
which showed significant positive correlation with 
cyanobacteria. It reveals that temperature enhances growth and 
multiplication of cyanobacteria. Salinity was found to exhibit 
negative correlation with cyanobacterial numbers, indicates the 
cyanobacterial are terrestrial origin adapted to marine biotope.  
Low salinity favours cyanobacteria growth. The pH al so 
exhibited a similar trend. In the present investigation, 
concentration of nutrients such as nitrite, phosphate and silicate 
from various sites showed negative correlation with abundance 
of cyanaobacteria. However, only phosphate showed 
statistically significant negative correlation with abundance of 
cyanaobacteria Table -3. Greater availability of nutrients 
coincided with low to moderate values of cell counts. The 
availability of nutrients was largely due to upwelling and river 
run off and al so drainage from the land.  

 
Very often, these nutrients available in the water column are 
not fully utilized by the phytoplankton and high concentration 
was detected in water column are not fully utilized by the 
phytoplankton and high concentration was detected in water 
samples and this substantiates the negative correlation between 
nutrient distribution observed at the study site. Cell counts 
however, showed a positive correlation with nitrate. All these 
studies find support of (Subramanian and Thajuddin (1995). In 
the present study 12 species of marine cyanobacteria from 
mangroves were recorded. The biodiversity of cyanobacteria 
also varies with the area of sampling. Thajuddin and 
Subramanian (1992) observed that the shore in the Bay of 
Bengal was essentially sandy and therefore there are only 11 
species cyanobacteria. Little (1973) and Renaunt et al., (1975) 
reported that the cyanobacterial community is most abundant 
on soft, porous rocks such as sand stones. Hard substratum is 
not essential for growth of cyanobacterial mats. Cyanobacteria 
are apparently always present as epilithis, chasmolith and 
endolithis including some times as discrete well developed 
cryptoendolith layer.  

 
The remarkable adaptability of cyanobacteria to salinity 
reaching 100 ppt. Thajuddin and Subramanian (2002) reported 
that as many as 75 of the species which were originally 
reported from fresh water sources by earlier workers, were also 
marine. It is therefore difficult to strictly segregate 
cyanobacteria in to marine and fresh water species which is 
possible with other algal forms. A bundle forming marine 
cyanobacterium Trichodesmium erythraeum, forms massive 
blooms in many parts of tropical and sub tropical waters (Karal 
et al., 2002). Subramanian and Thajuddin (1995) reported that 
the maximum diversity of the cyanobacterial flora in the Gulf 
of Mannar region correlated well with the higher salinity, pH 
and nutrient content of the water. Marine cyanobacteria 
constitute integral and major component of the microbiota in 
every mangrove system (Potts, 1980; Hussain and Khoja, 
1993, Kathiresan and Bingham, 2001; Palaniselvam and 
Kathiresan, 2002; Sakthivel, 2004; Silambarasan, 2008). 
Despite this seeming metabolic uniformity, their ecological 
diversity is remarkable; they occupy a very wide range of 
illuminated ecological niches in terrestrial, marine, and 
freshwater environments. Most marine forms grow along the  
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shore as benthic vegetation in the zone between the high and 
low tide marks (Humm and Wicks, 1980, Ramachandran, 
1982; Thajuddin, 1991; Iyenger, 1927; Palaniselvam, 1995; 
1998; Ramachandra Rao, 1994; Thajuddin and Subramanian, 
2002; Kathiresan and Bingham, 2001). However, the 
cyanobacteria of Kurusadai Island in Gulf of Mannar are not 
explored properly. The present chapter evaluates the effects of 
the environment parameters on the growth and proliferation of 
cyanobacteria in a mangrove area of Kurusadai Island in Gulf 
of Mannar, south India. 
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Table-1 Diversity of marine cyanobacteria from Kurusadai island, Gulf of Mannar Biosphere Reserve 

 

S. No  

       Species Name  

                         Kurusadai island 

Avicennia marina Rhizophora mucronata Ceriops tagal 

                                                                             Nostocaceae 
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                             Oscillatoriaceae 
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3 Oscillatoria tenuis Ag. Ex Gomont + - - 
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Table-1 Environmental parameters of different mangrove species 

 

Mangrove species Temperature (°C) pH Salinity 
Avicennia marina  23 6.6 23 
Rhizophora mucronata 23 6.8 24 
Ceriops tagel 28 6.5 24 

 
Table-2 Nutrient characteristics of waters adjoining different mangrove species 
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Nitrate (μg/l) Nitrite (μg/l) Total Phosphate (μg/l) 
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Table-3 Correlation matrix between environmental parameters, nutrients 

 

 Temperature Salinity pH Nitrate Nitrite Silicate Phosphat 
Cell 

count 
Temperature 1        
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