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1. CYANOPHYTA (Blue-green algae/ Myxophyceae): General 
Characters 
 They are represented by about 160 genera and 1,500 species. 
 They are prokaryotic (they lack true nucleus and membrane bound cell organelles).  
 They are unicellular (e.g., Chroococcus), colonia (e.g., Gloeocapsa, Gloeotricha) 

or form chains of cells - trichomes (e.g., Oscillatoria, Scytonema). All the cells of 
a colony, in colonial form are covered by a common gelatinous matrix. In the 
filamentous forms (a trichome surrounded by a sheath is called a filament), each 
trichome has its own gelatinous sheath and the filaments are usually unbranched 
and uniseriate (e.g., Anabaena, Nostoc) or may sometimes show pseudo-branching 
(e.g., Scytonema).  

 The cell wall is composed of microfibrils (orientation may vary with different 
species) held together in a mucilage sheath. For example, reticulate (e.g., Nostoc) 
or long intertwining parallel (e.g., Lyngbya).  

 The principal pigments are chlorophyll a, c-phycocyanin and c-phycoerythrin, and 
they impart characteristic blue-green colour to these algae.  

 Since, they are prokaryotic, they lack membrane bound plastids. Instead, pigments 
are found embedded within lamellae composed of two membranes joined at the 
ends. These structures are known as thylakoids.  

 They lack flagella and so they show gliding or jerky movements. 
 The reserve food material is a special type of starch (cyanophycean starch) and 

protein (cyanophycin granules). 
 Some of blue-green algae depict specialized structures called as ‘heterocysts’ 

(centre of nitrogen fixation). Eg. Nostoc, Gloeotricha. 
 Reproduction takes place by vegetative (cell division, fragmentation and 

hormogonia formation) and by asexual means (akinetes, endospores, exospores and 
heterocysts). 
 



                                          
                                               a) Nostoc                                                        b) Oscillatoria  
      Fig.; Some blue-green algae a) Nostoc (heterocyst: swollen portion) and b) Oscillatoria 
(trichomes) 
 

2. CHLOROPHYTA (Green algae): General Characters 
 They are eukaryotic and are represented by 425 genera and 6500 species.  
 Chlorophyll a and b, present in their plastids, impart them bright green colour, 

and as such they are called the green algae but carotenes and xanthophylls are 
also present. 

 Chlorophyceae are predominantly freshwater (about 90%), but there are some 
marine forms also (about 10%).  

 They exhibit a wide range in their thallus structure and morphology. For 
example, 

             (i) Unicellular motile form: e.g., Chlamydomonas, Sphaerella. 
             (ii) Unicellular non-motile form: e.g., Chlorella, Chlorococcum.  
             iii) Coenobium: e.g.. Pandorina, Eudorina, Volvox,  
           (iv) Palmelloid: e.g., Tetraspora. 
            (v) Dendroid: e.g.. Ecballocystis. 

                             (vi) Filamentous unbranched: e.g., Ulothrix, Spirogyra. 
           (vii) Filamentous branched: e.g., Cladophora.        

                 (viii) Heterotrichous:  e.g., Fritschiella, Coleochaele 
           (ix) Siphonaceous: e.g., Protosiphon, Vaucheria              

                             (x) Parenchymatous: e.g., Ulva, Entero-morpha.     
 Cell wall is mainly composed of cellulose, protoplast is bounded by a thin 

semipermeable plasma membrane and cytoplasm possess many small vacuoles.           
 The cells of green algae have mitochondria, golgi bodies, ribosomes, endoplasmic 

reticulum, membrane bound plastids and has a well-organized nucleus. 
 The chloroplast are of variable shape. For example, cup shaped (e.g., Chlamydomonas), 

girdle shaped (e.g., Ulothrix), reticulate (e.g., Cladophora, Oedogonium), Stellate 
(Zygnema), spiral (e.g., Spirogyra)  

 Pyrenoids are normally present in the chloroplast which is surrounded by a starch 
sheath. 

 Flagellate cells have a photosensitive red eye spot or stigma in the anterior portion, near 
the flagellar base. 

 The reserve food material is starch which is composed of amylose and amylopectin. 



 Reproduction is by vegetative (cell division, fragmentation), asexual (akinetes, 
zoospores and aplanospores) and sexual methods (isogamy, anisogamy or oogamy).  
 

                                                         
a) Chlamydomonas                                                     b) Spirulina                                                                     

Fig.: Different types of chloroplast a) Cup shaped in Chlamydomonas and b) Spiral shaped in 
Spirulina. 

 

3. CHAROPHYTA 
 They are represented by only one family (Characeae) and in India, there are 5 

genera and 65 species and are mostly found in shallow freshwater lakes with 
sandy and muddy bottoms. 

 Thallus is well-organized and is differentiated into rhizoids and an erect 
branched axis which is divided into nodes and internodes. 

 At the nodes of the main axis, whorls of branches of unlimited growth are 
present, whereas the nodes of lateral branches possess branches of limited 
growth. 

 Sexual reproduction is of advanced oogamous type. Male sex organs are called 
as ‘globules’ and female sex organs are called as ‘nucules’ and both are 
macroscopic. Both the sex organs are covered by a sterile envelope (as in 
bryophytes). Asexual spores are completely absent. 
 
 



                                                                                                                                          

 
 

4. XANTHOPHYTA (Yellow-green algae) 

 The Xanthophyta or Heterokontae are commonly known as yellow-green algae 

include only one class Xanthophyceae. They occur as both marine and fresh-water 

forms. Certain species grow on drying mud, on trunk of trees, on damp walls, and 

similar other habitat. 

 There are varied forms of vegetative body ranging from unicellular coccoid, 

siphonaceous to filamentous condition. 

 Each vegetative cell has a wall composed chiefly of pectic substances which, 

depending on species, may be impregnated with silica. The cell contains one to 

several discoid chromatophores. Except in the siphonaceous forms each 

vegetative cell is uninucleate. Due to the presence of excess of carotinoids, the 

colour of chromatophores is yellow-green. 

 Chlorophyll a and chlorophyll e are present. But chlorophyll b is absent. The 

chromatophores lack pyrenoids.  

 The usual food reserve is oil. One of the outstanding features of the Xanthophyta 

is the presence of motile cells bearing two flagella of unequal length. 

 Vegetative reproduction is by accidental breaking of the vegetative body. Asexual 

reproduction in most species is by zoospores with a few exceptional cases where 

aplanospores are formed for asexual reproduction. The zoospores are 

characterized for having two unequal flagella borne at the anterior end or are 

multi-flagellate. Sexual reproduction is isogamous and oogamous. 
 



                                                                                                                                   

 
                                                                                                                  Fig.: Vaucheria 
(a typical yellow-green algae) 
 

         5. BACILLARIOPHYTA (Diatoms) 
 They are eukaryotic and are represented by more than 10,000 species belonging 

to 200 genera.  
 Diatoms are mostly unicellular but some colonial species form filaments, loose 

chains or mucilagenous colonies. 
 They are variable in shape. For example, triangular (e.g.,Triceratium), rod 

shaped (e.g., Bacillaria), oval (e.g., Cocconeis placentula), boat shaped (e.g., 
Cymbella) or spherical (e.g., Coscinodiscus excentricus).  

 The cell shows radial or bilateral symmetry and is surrounded by a rigid two-
part overlapping cell wall, called frustule which is made up of pectic substances 
and  impregnated with high amounts of siliceous substances (upto 95%). 

  The vegetative cell is uninucleate, diploid and usually has two large parietal or 
many discoid plastids. It is olive green or golden in colour, and its main  
pigments are chlorophyll a, chlorophyll c and xanthophyll (such as    
fucoxanthin, diatoxanthin, diadinoxanthin). 

  Oil and chrysolaminarin are the storage products of photosynthesis. 
  Motile cells (antherozoids) have one pantonematic flagellum and the cells 

shows gliding movements. 
  Reproduction takes place by i) vegetative- by cell division and ii) sexual- 

isogamy or oogamy. 
 A special type of spores called as auxospores are formed as a result of gametic 

union. Auxospore formation is a restorative or rejuvenation process. 
 
 



                                                                                                             

 
                                                                                                                                
Fig.: Diatoms 
 

            6. PHAEOPHYCEAE (Brown algae) 
 They are eukaryotic and are represented by 240 genera and 15000 species. 
 The presence of a brown coloured carotenoid, fucoxanthin in higher amounts 

masks the green colour of chlorophyll and thus, they appear brown in colour. 
However, they also contain chlorophyll a, chlorophyll b, c,  

      β- and c-carotenes and xanthophyll (e.g., lutein, flavoxanthin, 
violaxanthin).These pigments are present in chromatophores which are ellipsoidal 
and discoid in shape. 
 They depict a wide range of structure from simple to complex parenchymatous 

forms. For example, (i) Heterotrichous forms, e.g., Ectocarpus, (ii) Multiaxial 
construction forms, e.g., Myriactula pulvinata, (iii) Uniaxial 
pseudoparenchymatous forms, e.g., Hecatonema sargassicola, and (iv) 
Parenchymatous forms, e.g., Laminaria, Fucus. Postelsia palmaeformis 
assumes the form of a miniature tree and is often known as sea palm. 

 The plant body in the members of Laminariales and Fucales is differentiated 
into holdfast, stemlike stipe and flattened leaf- like blades. Many species 
possess air bladders which keep them afloat. 

 The tissues of the stipe and blade are differentiated into epidermis, cortex and 
central medulla. 

 The cell wall is differentiated into two layers. The outer layer is mucilaginous 
and has alginic and fucinic acid, whereas the inner layer is mainly composed 
of cellulose. 

 The cytoplasm contains many small vacuoles and refractive bodies which are 
called as ‘fucosan vesicles’. 

 Laminarin and mannitol are the reserve food material. 
 Cells are uninucleate with one or more nucleolus. 
 Unequal flaella present, of which the larger one is anterior and pantonematic 

whereas, the smaller one is posterior and acronematic. 



 Reproduction is by i) vegetative- fragmentation, ii) asexual- zoospore 
formation and iii) sexual- isogamous, anisogamous and oogamous. 

 In most brown algae, external fertilization takes place. The life cycle may be 
isomorphic, heteromorphic or diplontic. 
 
 

  
a)Fucus b) Laminaria              

 
 

            7. RHODOPHYCEAE (Red algae) 
 They are eukaryotic and are represented by about 831 genera and 5,250 

species. Except for 20 freshwaters, all are marine. 
  Most of the red algae are soft and slimy, and the thallus ranges from simple 

unicellular (eg., Porphyridium)  to complex multiaxial form (filamentous for 
eg., Goniotrichum). 

  The members of the class Rhodophyceae possess a water soluble red 
pigment, r-phycoerythrin, which completely masks the green colour of 
chlorophyll a and hence they appear red in colour. Other pigments like 
chlorophyll a and d, α- and β- carotenes, xanthophylls and biliproteins are 
present in the chromatophores. 

  The cell wall is differentiated into an outer  pectic and an inner cellulosic 
layer. The  mucilagenous material of the outer pectic layer mainly consists of 
agars and  carrageenans. 

 Pit connections are present between adjacent cells. 
 There is much variation in the shape, size and number of nuclei. 
 Reserve food material is Floridean starch. 
 Reproduction is mainly by i) asexual- aplanospore formation and ii) sexual- 

non- motile male reproductive cells called ‘spermatia’ are formed in 
spermatangia and the female reproductive organs are called the ‘procarp’ 
consists of dilated basal carpogonium and narrow gelatinous elongated tip 
called the trichogyne. 



                                                                    
                                                  a)Porphyra                                    b) Gracilaria  

                                                    
 


