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Abstract 
The study of freshwater algae is really the study of organisms from many diverse habitats, some of which are not entirely 
“fresh.” Aquatic ecologists also use the term “inland” waters to encompass a greater range of aquatic ecosystems.  Even 
this term may be unsatisfactory, because algae occupy many other habitats, such as snow, soils, cave walls, and symbiotic 
associations.  Organisms grouped together in this volume as freshwater algae fall into a large, but ecologically meaningful 
collection of environments: all habitats that are at least slightly wet, other than oceans and estuaries. One reason for 
such a broad scope is that inland saline lakes, snow and ice, damp soils, and wetlands are studied by phycologists and 
ecologists who also examine more traditional freshwater environments. Some genera with terrestrial species, such as 
Vaucheria, Nostoc, Chlorella, and Prasiola, also have species found principally in streams or lakes. There are no exclusively 
freshwater divisions of algae, but certain groups exhibit greater abundance and diversity within fresh waters, especially 
Cyanobacteria, Chlorophyta, and Charophyta. Within the green algae, conjugating greens and desmids (Zygnematales) 
comprise a very rich collection of species that almost exclusively occupy fresh water.  Other groups, such as the diatoms 
and chrysophytes, are well represented in both spheres. Other groups, particularly the Phaeophyta, Pyrrophyta and 
Rhodophyta exhibit greater diversity in marine waters. The present study revealed as, Chlorophyta and cyanophyta were 
the dominant groups.  
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Microalgae are one of the most diverse groups of 

organisms, existing on the earth’s crust for more than 3 billion 

years.  The high adaptability potential of microalgae to 

withstand any adverse condition gives it an advantage to occupy 

almost all the types of ecosystems, providing us wide 

opportunities to screen them for different metabolites and 

bioactive compounds [1-2]. Advantage of using microalgae is 

its high biomass production ability per unit area of land 

compared to any traditional energy – plant sources [3]. 

However, these properties are not consistent among all the 

species of microalgae due to the influence of their surroundings 

and occurrence of evolution pressure. It has been estimated that 

more than 50,000 species of microalgae are present on earth, 

out of which 35,000 have been reported till date and only 

15,000 are made in use [4-5] although algal culture collections 

are considered as a good source of microalgae studies but out 

of 50,000 species, expected to exist on earth, whereas only a 

few thousands are stored [6]. Thus, isolation, identification and 

characterization of microalgae from different habitats should be 

a continuous effort. 

Microalgal classification and their taxonomic 

positioning have always been a challenging task for a long time, 

the identification of microalgae has been done based on their 

morphological and cytological features of vegetative stages 

during their life cycle [7]. The Present study aimed at 

identifying, characterizing and evaluating different freshwater 

microalgae from the Ramanadhi River in the region of India. In 

applied Phycology the term ‘Microalgae’ is generally used in 

its broadest sense to mean both prokaryotic cyanobacteria and 

eukaryotic microscopic algae [8]. Microalgae including 

Chlorophyceae, inhabit environments ranging from freshwater 

to extreme habitats such as snow, desert, sard and hot springs 

[9-11]. 
 

MATERIALS AND METHODS 

 

Study area 

Study area is presented in Ramanadhi is a river flowing 

in Tenkasi of the Indian state of Tamil Nadu. The river enters 

in Kadananadhi river in Kizha Ambur. Ramanadhi river and 

reservoir is located at the foot of the western ghats in Kadayam 

village of Ambasamudram Taluk in Tirunelveli District. This 

river is the main reason for the presence of many green fields in 

the Tenkasi District. It flows on many villages like 

Azwarkurichi, Ravanasamudram, Pottalpudur, Pillaukulam. 

The Ramanadhi has 7 anicuts, a reservoir of 4,300,000 cubic 

metres and irrigates 20.23 sq kilometers of wetlands. Length 

23km. Limited for the total land required for an extent of 

17.46.94 Hectare of dry land and 4.38.96 Hectare of waste lands 

with a total extent of 21.85.90 Hectare of land covering three 
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villages namely Kadayam perumpathu-2, Avudayanoor 

villages in Tenkasi taluk and Vengedampatti village in 

Alangulam taluk of Tenkasi district for diversion of surplus 

water from Ramanadhi reservoir to Jambunadhi system of tanks 

and excavation of new canal from Padmanabaperi tank to 

Pungankulam and lower town tanks in Tenkasi and Alangulam 

taluks of Tenkasi district. 

 

Sample collection 

Samples were collected in aseptic polythene bottles in 

the field area which was added by FAA to preserve and 

neutralize the zooplankton activity. Wet mounts of fresh 

samples for microscopic analysis give the best results. If live 

material was not observed within 48 hours after collection, the 

samples were fixed in common fixative Lugol’s solution (2g KI 

+ 1g resublimed I + 300ml distilled water (DW) and stored in 

dark bottle at room temperature. Lugol’s would stain starch 

dark blue-black, that could be utilized to separate chlorophyta 

from chrysophyta (which do not have true starch), because 

some species look morphologically similar to the green algae, 

5 drops of Lugol’s were added to give a pale straw colour to the 

sample and samples were stored in a cool dark place. Another 

sample fixative is 2-4% neutralized formalin. 

 

Agricultural covering places 

In Kadayam perumpathu- 2 village the total agricultural 

land area is 5.20.75 hectare. The total agricultural land area of 

Avudayanoor village is 5.96.84 Hectare. In Vengedampatti 

village the total agricultural land area is 6.29.35 Hectare. The 

cultivable plants such as Rice, Black gram, Siru kizhangu, 

Banana trees are harvested in this river.    

             

Isolation and identification of microalgae 

The microalgae strains were collected from different 

water bodies of Ramanadhi river in the region of India. The 

collected algae culture was grown in BG-11 liquid media, ½ 

Chev diatom media, Bold basal media and then transferred to 

agar plate containing antibiotics (Streptomycin and 

Tetracyclin) to avoid bacterial and fungal contamination. The 

colonies grew on the agar plates were then transferred to BG-

11 agar plates with no antibiotics. Single algal colonies were 

picked from the agar plates using sterilized micro-tips and were 

then inoculated to 1ml BG-11 liquid media, ½ Chev diatom 

media, Bold basal media. 

 

Morphological characterization 

A light microscope was used to determine the primary 

morphological appearance of the isolates. For scanning 

microscopic (SEM) analysis, a drop of the algal sample was 

placed on a coverslip and air-dried. 

 

Meaning of taxonomic key 

A key is a device, when properly constructed and used, 

enables a user to identify an organism. Keys are devices 

consisting of a series of contrasting or contradictory statements 

to make comparisons and decisions based on statements in the 

key as related to the material to be identified. Thus, a taxonomic 

key is a device for quickly and easily identifying to which 

species unknown plants belong. 

The present study - All the twelve species were present 

in the sediment samples of Ramanadhi river (Plate 1, Table 1). 

Morphometric characters of freshwater algae species for 

identified as follows in dichotomous Key. 

 

1a. It forms a green turf on rock surfaces………………………………………….……….  
1b. It forms a tuft like lateral branches…………………………………….……………….. 
2a. Siphonous thallus without cross walls ……………………………………….………… 
2b. Filamentous thallus with true branching ……………………………….….………… 
3a. Chloroplasts visible inside cells are golden brown ……………………….........  
3b. Star shaped chloroplasts arranged along the axis of the cell ………………. 
4a. Uniseriate filaments, unbranched and intertwined …………………….………. 
4b. Filament within a common sheath ………………………………………….………….. 
5a. Filament has a distinct sheath ……………………………………………………………..   
5b. Filament has a gelatinous sheath ………………………………………………………… 
6a. Cells ellipsoidal to spherical ………………………………………………………….…….. 
6b. Uncial with a theca compost of cellulose plates……………………………………  

It belongs to the class Trebouxiophyceae 
1b 
2a 
2b 
It belongs to the class Bacillariophyceae 
It belongs to the class conjugatophyceae 
4a 
It belongs to the order Nostocales 
It belongs to the order Oscillatoriales 
5b 
6a 
It belongs to the order Gonyaulacales [12-16]. 

 
Fig 1 Dichotomous key for identifying the freshwater algae species 

Table 1 Identify the species of freshwater microalgae 
Name of organism Group Media used 
Prasiola sp Green algae Bold Basal Media 

Draparnaldia sp Green algae BG- 11 Media 

Vaucheria sp Yellow green 

algae 

Bold Basal Media 

Westielopsis sp Blue green Bold Basal Media 

Tabellaria sp Diatom ½ Chev diatom 

Media 

Zygnema sp Green BG- 11 Media 

Spirogyra sp Green algae BG- 11 Media 

Scytonema sp Blue green Bold Basal Media 

Lyngbya sp Green algae BG- 11 Media 

Phormidium sp Blue green Bold Basal Media 

Chloroccoccum sp Green Bold Basal Media 

Ceratium sp Dinoflagellates ½ Chev diatom 

Media 

RESULTS AND DISCUSSION 

 

The present study was amazing to see under a 

microscope magnification of 20x,40x, 100x and 200x to see 

enough detail to be able to identify many types of algae. There 

are twelve genera identified as follows (Plate 1). 

 

1. Prasiola C. Agardh 1847 

 

Class: Trebouxiophyceae 

Order: Prasiolales 

Family:  Prasiolaceae 

Genus: Prasiola Agardh 

 

It is a dimorphic habitat of fresh and marine 

environment. Each individual plant is small but they usually 

grow side by side to form a green turf on rock surfaces. 
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Characteristic is apparently related to the stable substrata and 

the time for rhizoidal holdfast development; boulder substratum 

and hallow depth the genus Prasiola is characterized by a mono 

stromatic laminar thallus and vegetative cells with stellate or 

lobed chloroplasts containing a single pyrenoid. Reproduction 

is by nonmotile aplanospores produced in areas of thickening in 

membrane like forms. Sexual reproduction is by Oogamy: 

reproductive tissues (Haploid) developed in the upper part of 

membrane-like stage, some areas producing biflagellate male 

gametes and others nonmotile egg cells [17-23]. 

 

 

Plate 1 Identified types of algae 
 

2. Draparnaldia Bory de saint – Vincent, 1808 

 

Class: Chlorophyceae  

Order: chaetophorales  

Family:  Chaetophoraceae  

Genus: Draparnaldia Bory de saint- Vincent. 

 

Filamentous fresh water green algae, a filament that has 

tuft like lateral branches with cells that are considerably smaller 

than those of the main axis and tapes to fine points. Laterals 

were alternate or opposite sometimes whorled, showing 

terminal short hairs and an often discernible central axis 

(rachis). Draparnaldia were attached to the substratum by a 

rhizoidal system consisting of undulating thick-walled colorless 

multicellular filaments, mostly growing downward from 

several main axis cells [24]. Secondary rhizoids had developed 

after about 2 weeks mostly originating from the lowest and 

slender primary and secondary rhizoids were mostly 

unbranched. Two types of asexual reproduction are presented. 

Zoospores are strictly aquatic reproductive stages and have a 

distinct upright system and prostrate system. Akinetes are 

Zoospores arrested in a parental filament. 

 

3. Vaucheria Ap.de Candolle 1801 

 

Class: Xanthophyceae 

Order: Vaucheriales 

Family: Vacheriaceae  

Genus: Vaucheria Ap.de Candolle 

 

Xanthophyte, yellow-green alga, a siphonous thallus 

without cross walls separating the nuclei and multiple 

chloroplasts, Plant body of Vaucheria is filamentous, much 

branched, coenocytic and siphonaceous thallus. The coenocytic 

body contains many nuclei septa may be form during injury or 

on development of sex organ but the filaments are normally 

septate the filamentous body has a thin outer wall. It is made up 

of outer pectic and inner cellulosic layers. In the center of the 

filament a continuous vacuole is present. Which is filled with 

cell sap the nucleus remain towards the vacuole and 

chromatophores towards the periphery. It contains the pigment 

like chlorophyll a, chlorophyll e, carotenoids and xanthophylls. 

Carotenoids are present in more amount than chlorophylls. The 

reserve food material is oil. Vaucheria reproduces by all three 

means: vegetative, asexual and sexual; asexually by the 

formation of various types of spores such as zoospores, 

aplanospores and akinetes; multiflagellate and multinucleate 

zoospores are known as synzoospores and akinetes 

multiflagellate and multinucleate zoospores are known as 

synzoospores or compound zoospors, thick walled, small 

multinucleate segments are called akinetes or hypnospores or 

cysts. The flagella are unequal discussion in length dissimilar 

(one whiplash and other tinsel) and laterally inserted. 

 
4. Ceratium Schrank 1973 

 

Class: Dinophyceae 

Family: Ceratiaceae 

Genus: Ceratium 

 
Dinoflagellate, a unicell with a theca composed of 

cellulose plates with color extensions or horns and a transverse 

flagellum and trailing longitudinal flagellum. Cells spindle – 

Shaped, long, epitheca tapers into a long apical horn and 

hypotheca tapers into a long left antapical horn. Apical and 

antapical horns equal or subequal in length and slightly curved. 

A reduced right antapical horn may be present widest point 

adjacent to the cingulum [25]. Cells needle shaped, very long, 

epitheca tapers into a long apical horn and hypotheca tapers into 

a long left antapical horn. Apical and left antapical horn equal 

or subequal in length. Apical horn being slightly curved and left 

antapical horn notably curved [26]. Cell body covered with 

coarse reticulation in the form of ridges. Epitheca convex cell 

body well differentiated from the apical horn. Right antapical 

horn arises immediately behind the cingulum and bends 

laterally anteriorly left antapical horn bends around toward the 

dorsal side of the cell so that its distal part is directed ventrally 

right widest point adjacent to the antapical horns [27]. Cell body 

subtrapezoidal with convex epitheca posterior membrane 

supported with strong spines [28]. Body flattened; with one 

anterior and one to four posterior horn- like processes; often 

large; chromatophores yellow, brown, or greenish; color 

variation conspicuous; fission is said to take place at night and 

in the early morning; fresh or salt water. The cell is 

characteristic in form, having a single anterior and two or three 

posterior horns, and is compressed dorsoventrally. An apical 

pore opens at the end of the straight anterior horn. The wall 

consists of four pre singular and four apical plates in the epicone 

and of five post singular and two antapical plates in the 

hypocone. These plates are thick and reticulated. There is also 

a thin ventral plate articulated with the pre singular and post 

singular ones and connected with the girdle and sulcus. The 

nucleus is located centrally. The chromatophores are usually 

yellowish brown, numerous and discoidal [29]. Ceratium may 

reproduce sexually (two parent cells) or asexually (one parent 

cell). In asexual reproduction the pellicle pulls apart and 

exposes the naked cell. The cell then increases in size and 

divides, creating 4-8 daughter cells, each with two flagella. 

 

5. Tabellaria Ehrenberg ex Kutzing 1844 
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Class: Bacillariophyceae 

Order: Tabellarials 

Family: Tabellariaceae  

Genus:  Tabellaria Ehrenberg ex Kutzing 

 

It is a pennate diatom. Cuboid Shape a colony with 

rectangular cells seen in side (girdle) view attached at their 

edges by mucilage pads in a zigzag fashion. Chloroplasts visible 

pads in inside cells are golden brown, equal in width (Proximal 

width/apical width ratio around 1:1). Two or Four septa in 

girdle view, open septa bands and copulae and linear colonies 

with cells joined at an angle of around 1800 when observed in 

untreated material [30-31]. Small sharp spines can be observed 

on the valve face/mantle junction, areolae are almost always 

rimmed by donut- like structures [32]. It is known to be very 

variable in valve size and shape and the observations of the 

valves in the neotype population [33]. The longer specimens of 

the type material and that the shape variability increases as 

specimen length decreases as highlighted in [34]. In Tabellaria 

species include the proximal inflation generally twice as wide 

as the apical inflation thin “Shafts” between these inflations a 

broad range in both length / width ratio (2-10) and proximal 

width / apical width ratio (1.2-2.8) Closed copulae and Zigzag 

to star – shaped colonies [35]. 

 

6. Zygnema C. A. Agardh 1817 

 

Class: Conjugatophyceae 

Order: Zygnematales 

Family: Zygnemataceae 

Genus:  Zygnema Agardh 

 

Zygnema is a Conjugating green alga, unbranched 

filament without a gelatinous matrix free floating mass of 

filaments although young plants may be found anchored to 

streambeds with a holdfast star shaped chloroplasts arrayed 

along the axis of the cell. Zygnema generally will produce spore 

like akinetes for asexual reproduction or reproduce sexually via 

conjugation tubes filamentous conjugating green microalgae 

different for closely related unicellular desmids. It is a very 

common widespread and unbranched conjugate algae. Thallus 

is filamentous unbranched not very long bright green in 

vegetative condition. enveloped by a soft mucilaginous sheath. 

It may be attached to a substrate by means of rhizoid. 

Vegetative cells cylindrical, length is equal to or greater than 

width. Uninucleate with 2 characteristic axial stellate 

chloroplasts each containing a single large central pyrenoid. It 

has two cell layers of vegetative cells. Inner is cellulosic 

whereas outer one mucilaginous, thinner and end walls plane. 

Vegetative multiplication occurs by means of breaking of 

fragments. Asexual reproduction takes place by aplanospores 

and akinetes. Sexual reproduction occur by means of isogamy. 

Zygospore formed in one of the gametangia or conjugation 

canal. Zygospore spherical or compressed globose to ovate or 

ellipsoid thick walled and brown or blue; mature zygospore 

wall is usually three layered; outer and middle. layers generally 

ornamented. Most of the species of the genus are homothallic 

and life cycle is haplobiontic type [36]. 

 

7. Spirogyra Link in C. G. Nees 1820 

 

Class: Zygnematophyceae  

Order: Zygnematales 

Family: Zygnemataceae  

Genus: Spirogyra Link in CG Nees 

 

The thallus is composed of uniseriate filaments, 

unbranched and intertwined calls are uni nucleated and 

cylindrical (40.0-04.0µm in length). Parietal chloroplasts are 

ribbon like coiled and spirally arranged in the cell membrane. 

Green unbranched filaments. It forms free-floating mats in 

shallow waters. The differences were mainly found in the 

number of pyrenoids and the arrangement of the chloroplast 

spirals, which were in condensed or scattered forms. The 

arrangement of chloroplast spirals and pyrenoids of patterns 1 

and 5 were highly condensed and compacted, while patterns 2, 

3 and 4 were relatively scattered [37]. Vegetative reproduction 

takes place in fragmentation. Sexual reproduction is isogamous. 

 

8. Scytonema C. Agardh ex E. Bornet and C. Flahault 1886 

 

Class: Cyanophyceae 

Order: Nostocales 

Family: Scytonemataceae 

Genus: Scytonema Agardh ex Bornet and Flahault 

 

Filamentous cyanobacterium, a filament within a 

common sheath that produces double false branches that result 

from breakage and further growth of each fragment. The 

trichomes of Scytonema consist of more or less cylindrical cells 

and are usually of uniform diameter throughout. Sometimes 

slight or marked constrictions appear at the transverse walls. 

The trichomes are surrounded by sheaths of extremely fine 

texture and may be hyaline or yellowish or brownish in colour. 

The sheath may be homogenous throughout stratified, 

stratifications are either parallel or oblique. The filaments show 

characteristic false branching. The trichome, during the process 

of multiplication, becomes fragmented, either due to 

disintegration of the intercalary cells or due to formation of 

separating disks or hetero cysts. These fragments are immobile 

and begin to grow within the original sheath. The branching 

results due to interruption of such newly formed trichomes at 

certain points. As a result, portions of one or both the trichomes 

perforate the firm sheath and grow out as laterals, which secrete 

a distinct sheath of their own. These false branches usually 

appear in parts and occupy approximately the middle portion 

between two hetero cysts. The hetero cysts are intercalary in 

origin, occur singly or in series of two or three. They are more 

or less of the same size as the vegetative cells. 

Reproduction by means of hormogones is usually the 

only method of multiplication. Akinetes are rarely formed in 

this alga. Cylindrical filaments and cylindrical trichomes of the 

same width along the whole length up to the ends. Firm and 

slightly lamellated, but relatively thin colorless or yellowish 

sheath. Quadratic cells in old trichomes. Terminal cells are 

widely rounded at the ends and do not differ distinctly from 

other vegetative cells [38].Colorless firm sheaths usually 

indistinctly narrowed trichomes in the middle parts, mostly not 

constricted at cross walls and with tendency to fragmentation in 

shorter segments of  trichomes in our populations characteristic 

terminal meristematic zones were observed terminal cells are 

widely rounded [39].Cylindrical filaments and trichomes not 

narrowed in the middle and not distinctly widened at the ends, 

often constricted at cross walls. The trichomes are composed 

only of relatively uniform short cells usually distinctly shorter 

than wide, rarely up to isodiametric in short segments, sheaths 

are firm thickened lamellate and often structured from outside 

when old frequently of yellow- brown color. The cluster is 

mostly by very variable and forms several slightly different 

types the taxonomic evaluation of which is not clear. The 

thickened, laminated yellow-brown and from outside usually 

regulate sheaths belong to the main character of this group cells 
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are mostly isodiametric in old trichomes and short in terminal 

parts of branches [40]. Cluster is distinctly phenotypically 

different from the typical Scytonema and was classified as a 

separate subgenus or clearly narrated in the middle parts usually 

with distinctly long narrow and cylindrical cells, the cells are 

shortened and widened only in terminal parts up to shortly 

barrel shaped from sheaths are firm wide lamellate and often 

yellow brown [41-42]. 

 

9. Phormidium Kuetzing Ex Gomont 1893 

 

Class: Cyanophyceae 

Order: Nostocales 

Family: Oscillatoriaceae 

Genus: Phormidium Kuetzing ex Gomont 

 

Filaments many forming a gelatinous sheath present, 

more or less firm, apices often attenuated, straight or bent, never 

regularly spirally coiled apical cells in many species with a 

calyptra. Single trichome filaments. Phormidium 

morphologically difficult to separate given the similarities in 

cell dimensions at cross – walls and presence of tapering and 

calyptra in mature trichomes. Trichomes were intensely motile 

gliding, rotating constricted slightly at cross walls tapered 

towards apices which possessed rounded to rounded- conical 

apical cells lacking calyptra. It is a filamentous cyanobacteria 

[43]. In Phormidium the sheath contains cellulose. Phormidium 

cells divide via transfers fission. where each cell reaches the 

size of the parent before dividing again. The trichomes break 

down into harmogonia for reproduction. 

 

10. Chlorococcum Meneghini 1843 

 

Class: Chlorophyceae 

Order: Chlamydomonadales 

Family: Chlorococcaceae 

Genus: Chlorococcum Meneghini 

 

Vegetative cells solitary or in temporary groups of 

indefinite form never embedded in gelatin cells ellipsoidae to 

spherical. The reproduction is mainly asexual, by zoospores (or 

aplanospores in case of water stress) or sexual by isogametes.  

Chlorococcum genus is distinguished from other spherical, 

zoospore producing algae by three attributes [45]. A hollow, 

parietal chromatophore (chloroplast) with or without an open 

surface; One or more pyrenoids; Biflagellate zoospores which 

do not become spherical upon cessation or motility but retain 

an avoid, ellipsoid shape for some days. This genus is 

cosmopolitan. It has been isolated from hot springs in central 

Asian and also in soils of Antarctica. This microalga can be 

collected from aquatic and aerial environments and also from 

soil and rocky areas [44]. 

 

11. Westiellopsis Janet 1941 

 

Class: Cyanophyceae  

Order: Nostocales 

Family: Hapalosiphonaceae  

Genus:  Westiellopsis 

 

Thallus filamentous with true branching filaments of two 

kinds. Primary filaments slightly thicker and more or less 

creeping secondary filaments generally thinner and growing 

erect, filaments without a sheath and consisting of a single row 

of cells heterocyst intercalary, the dilated terminal portions of 

secondary branches of profuse transverse and longitudinal 

divisions forming chains of rounded cells. Thallus filamentous 

with true branching. Filaments of two kinds, primary filaments 

slightly thicker and more or less creeping, secondary filaments 

thinner and generally growing erect. Filaments without a sheath 

and consisting of one row of cells; with barrel shaped cells 8-

12µ broad as long as or slightly longer, hetero cysts intercalary, 

oblong- cylindrical 5.5-6µ broad and 10.05-22µ long gonidia 

formed singly in each cell of pseudo hormocysts; the dilated 

terminal portions of the secondary branches by profuse 

transverse and longitudinal division, form clusters of rounded 

cells (pseudo hormocysts the contents of which escape as 

gonidia and develop into new alga [46]. 

 

12. Lyngbya Agardh Ex Gomont 1892 

 

Class: Cyanophyceae 

Order: Oscillatoriales 

Family: Oscillatoriaceae 

Genus: Lyngbya Agardh ex Gomont 

 

Thallus is filamentous. Filaments are interwoven to form 

an expanded thallus mass. Each filament has a distinct sheath 

(thin to thick) trachoma thin, colorless, brown, blue to purple 

filaments sometimes spirally coiled. Cells are 2-3times wider 

than logger. Cells contain granular and vacuolated cytoplasm. 

Cells are filamentous and macroscopic up to several centimeters 

in diameter with layered or stratified and brownish colored 

sheaths. Filaments are unbranched or Pseudo branched cell 

division occurs crosswise perpendicular to the long axis of the 

trichome and reproduction is by hormogonium formation. It is 

a fast growing, unicellular, marine non- heterocystous 

cyanobacterium that forms long unbranched filaments inside 

sheath they reproduce asexually [47]. Lyngbya mats are usually 

dark blue to black benthic mats may float to the surface due to 

trapped gases when they float to the surface the mats oxidize 

and turn yellow- orange [48]. Reproduction asexually. 

Filaments form motile hormogonia. 

Bold basal media enhances the green algae, Yellow 

green algae, Blue green algae group.BG-11 enhances only the 

green algae group and ½ Chev diatom media enhances the 

Diatom and Dinoflagellates group. The genera Chlorococcum, 

spirogyra and Phormidium were the most frequent and 

dominant in terms of algae density [49]. A table of twelve 

microalgal species were isolated namely: Prasiola, 

Draparnaldia, Vaucheria, Ceratium, Tabellaria, Zygnema, 

Spirogyra, Scytonema, Phormidium, Thallus is filamentous, 

filaments are interwoven to form an expanded thallus mass. 

Each filament has a distinct sheath (thin to thick) Trichome thin, 

colourless, brown, blue to purple filaments sometimes spirally 

coiled. Cells are 2 to 3 times wider than longer. Cells contain 

granular and vacuolated cytoplasm. The genus Scytonema is an 

important component of microphyte communities in terrestrial 

habitats particularly in tropical regions many species seem to 

have pantropical distribution, but the populations from various 

distant regions need taxonomic revision and their areas of 

distribution must be checked. The molecular determination of 

different populations must be preferred in taxonomic evaluation 

of the samples, but the precise reassessment of their 

morphology and study of life cycles is still an essential part of 

the modern polyphasic analyses. Relatively broad diversity of 

Scytonema like types over the tropical countries was 

documented in numerous articles [39], [41], [46], [50-51]. 

These records need comparative analysis and further revision 

according to the modern criteria both molecular and 

morphological before a new taxonomic system can be 

accomplished. 
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Agricultural uses of freshwater algae 

Algae play an important role in agriculture where they 

are used as biofertilizer and soil stabilizers. Blue green algae 

have been found to be an easily available and economically 

cheap resource material for production and use as biofertilizers. 

These are free living photoautotrophic micro-organisms many 

of which also fix atmospheric nitrogen and are found in 

abundance in rice fields [52]. Blue green algae is one of the 

potent substitutes of urea and can be used extensively in paddy 

fields. Considering this blue- green algae has been developed as 

a biofertilizer especially for low land rice and can be produced 

economically [53]. The beneficial effects of microalgae and 

cyanobacteria in agricultural practices is undeniable, one of the 

major limitations to the use of these micro-organisms or 

compounds is the high costs typically associated with 

microalgal / cyanobacterial biomass production and compounds 

extraction on the other hand, application of microalgal 

/cyanobacterial extracts requires the extraction of the interest 

metabolites, being the most commonly used methods very 

expensive [54-55]. 

Blue green algae are treated as biofertilizers from olden 

days. Nostoc, Oscillatoria, Scytonema, spirulina etc. are used 

as fertilizers to rice fields. All these algae fix the atmospheric 

nitrogen. Cultivation of spirulina gaining importance as feed 

for fish, poultry and cattle. Our Country has more of alkaline 

soils or sterile soils. Blue green algae like Nostoc, Oscillatoria, 

Scytonema, spirulina are used to modify these soils into fertile 

soil. Because the fixed nitrogen into soil. Nearly they fixed four 

hundred kilogram of nitrogen per year. Soil erosion is also 

reduced by these algae [56]. Microalgae are beneficial for soil 

fertility, plant growth, biocontrol and nutrient cycling in 

agricultural settings. Microalgae also fix carbon dioxide 

through photosynthesis for carbon capture and some produce 

exopolysaccharides that improve soil structure. Cyanobacteria 

in particular, are considered biofertilizers due to their long-

known ability to fix atmospheric nitrogen and more recently for 

solubilizing immobilized phosphorous. Furthermore, 

microalgae can be grown on nutrient that can be recycled for 

plant growth with a slower nutrient release rate than chemical 

fertilizers. In the case of microalgae, Haematococcus pluvialis 

and Chlorella zofingiensis, together with Chlorococcum species 

account for the major natural sources, while only the former has 

received FDA approval for use as human nutritional 

supplement, with the others being primarily used as aquaculture 

feed [61-62]. 

 

Commercial and industrial applications of microalgae 

Some of the most biotechnologically relevant microalgae 

are the green algae Chlorella vulgaris, Haematococcus 

pluvialis, Dunaliella salina and the Cyanobacteria, Spirulina 

maxima which are widely commercialized and used, mainly as 

nutritional supplements for humans and as animal feed 

additives. Another potential micro algae is used as food is the 

green algae Chlorella. Now a days Chlorella, like Spirulina is 

mainly sold in health food stores and as a fish food. The major 

economic important product of Chlorella are several by-

products that are used in fruit and vegetable preservatives [57]. 

At present microalgal market is dominated by Chlorella and 

Spirulina [58-59], mainly because of their high protein content, 

nutritive value, and moreover they are easy to grow. Microalgae 

are employed in agriculture as biofertilizers and soil 

conditioners. The majority of Cyanobacteria are capable of 

fixing atmospheric nitrogen and are effectively used as 

biofertilizers. Cyanobacteria play an important role in 

maintenance and build-up of soil fertility, consequently 

increasing rice- growth and yield as a natural biofertilizer [60]. 

The algal production technology developed and reported by 

different Algologists is very simple in operation and easy in 

adaptability by Indian farmers. Microalgae contain numerous 

bioactive compounds that can be harnessed for commercial use. 

They have emerged as important sources of proteins and 

valuable added compounds with pharmaceutical and nutritional 

importance. Similarly, according to ethylene production existed 

before land plants colonized the earth as evidenced by 

unambiguously homologous ethylene- signaling pathways in 

Spirogyra and Arabidopsis; implying that cell elongation was 

possibly ancestral ethylene production response. Some of the 

described species have been studied and known to have 

potential applications in agriculture, energy, food and 

pharmaceutical industries because of their ability to produce oil, 

fix atmospheric nitrogen, and also have high vitamin, mineral 

and protein contents among others [63-64]. 

 

CONCLUSION 
 

The present findings conclude as totally twelve different 

species of freshwater algae were identified. Further, its features 

and biochemical content were analyzed for their ability to 

produce based on their growth characteristics. More over the 

biomass and their vegetation leads to conserve sustainable 

environment. Freshwater algae, particularly blue-green algae, 

offer significant potential in agriculture as biofertilizers and soil 

stabilizers. Their ability to fix atmospheric nitrogen and modify 

alkaline or sterile soils into fertile ones makes them invaluable 

resources for enhancing soil fertility and crop yields, 

particularly in rice fields. Despite their undeniable benefits, the 

high costs associated with microalgal biomass production and 

extraction of compounds pose limitations to their widespread 

use. Moreover, microalgae and cyanobacteria have commercial 

and industrial applications beyond agriculture, serving as 

nutritional supplements, animal feed additives, and sources of 

bioactive compounds with pharmaceutical and nutritional 

importance. Species like Chlorella vulgaris, Haematococcus 

pluvialis, Dunaliella salina, and Spirulina maxima dominate 

the microalgal market due to their high protein content, nutritive 

value, and ease of cultivation. Furthermore, ongoing studies on 

the potential applications of algae in various industries, 

including agriculture, energy, food, and pharmaceuticals, 

underscore their versatility and importance as valuable 

resources for sustainable development. 
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