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ALGAE: 

(1) General characters and classification of algae 

Phycology (General Account) 

Phycology is the study of algae. Algae are thallophytes, that is, plants lacking roots, 

stems and leaves. They have chlorophyll a as their primary photosynthetic pigment 

and lack a sterile covering of cells around the reproductive cells. Algae are mostly 

found in water, like marine, fresh or brackish water. They are also found in desert 

soils, hot springs, as lichens. They are major primary producers in the food chain. 

Thallus organization, cell structure and reproduction 

Basically, there are two types of cells in the algae, prokaryotic and eukaryotic. 

Prokaryotic cells lack membrane-bound organelles like plastids, mitochondria etc. 

Eg. Cyanobacteria. The remainder of the algae are eukaryotic and have organelles. 

A eukaryotic cell has a true nucleus which contains the genetic material. Cell wall is 

surrounded by a cell wall composed of polysaccharides. Plasma membrane 

surrounds remaining part of the cell. Two types of mitochondria are found in algae, 

i) mitochondria with flat lamellae cristae- found in red algae, green algae, euglenoids 

and ii)  mitochondria with tubular cristae- found in                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

heterokonts. Locomotory organs called as flagella are present that help in movement. 

A special feature of algae is the presence of eyespot, which is a photoreceptor 

organelle found in flagellate cells of green algae. These help in finding an 

environment with optimal light conditions for photosynthesis. The chloroplast have 

membrane sacs called thylakoids that carry photosynthesis. Pyrenoids are sub-

cellular micro-compartments found in chloroplasts of many algae. These are 

basically protein bodies that is involved in carbon fixation and starch formation and 

storage. 

Role of pigments 



Pigments are means by which the energy of sunlight is captured for 

photosynthesis. Algae are often classified on the basis of types of pigments 

present in them.  

On the basis of pigment system, algae are classified into five types.  

1. Cyanophyceae- blue-green algae like, Nostoc, Anabaena etc. 

2. Chlorophyceae- green algae like, Chlamydomonas, Chlorella etc. 

3. Xanthophyceae- yellow-green algae like, Vaucheria. 

4. Phaeophyceae-brown algae like, Laminaria, Sargassum etc.  

5. Rhodophyceae-red algae like, Gracilaria, Gelidium etc. 

In general, three basic pigments are found in algae- chlorophylls, carotenoids 

(carotenes and xanthophylls) and phycobilins. 

Chlorophyll a and carotenoids are generally present in all groups of algae. 

Chlorophyll b- in Chlorophyceae (green algae) 

Chlorophyll c- in Bacillariophyceae (diatoms) 

Chlorophyll d- in members of Rhodophyceae (red algae) 

Chlorophyll e- in Xanthophyceae   

Phycobilins are water soluble pigments. They are blue (cyanophyceae) and red 

(Rhodophyceae) in colour. 

Reserve food material 

The storage products that occur in algae are as follows- 

1. Myxophycean starch- it has a similar structure as starch, present in 

Cyanophyceae members. 

2. Starch- is composed of amylose and amylopectin, present in Chlorophyceae 

members. 

3. Paramylon- occurs as water-soluble, single-membrane bound inclusions of 

various shapes, present in Xanthophyceae members. 

4. Laminarin, Chrysolaminarin and Mannitol- Phaeophyceae 

5. Floridean starch- is similar to amylopectin of higher plants, present in 

Rhodophyceae members. 

 



Reproduction in algae (three types) 

1. Vegetative- portion from the thallus becomes separated off to gives rise to 

new individuals. Vegetative reproduction takes place by different methods.  

A) Cell division- the thallus divides into new individual. Eg. Diatoms, 

Euglena. 

B) Fragmentation- the plant body divides into several fragments and each 

fragment develops into new individuals. Eg. Ulothrix, Spirogyra. 

C) Hormogonia- are motile filaments that becomes detached and reproduces 

new offsprings. Eg. Nostoc. 

2. Asexual- offspring arises from a single organism and has same genetic 

composition as the parent. There is no fusion or mixing of gametes in such 

type of reproduction. It takes place by the formation of spores such as,     

a) Zoospores- formed from older cells of the filament, are always motile. Eg. 

Oedogonia, Vaucheria. 

b) Aplanospores- are non-motile, protoplasm is surrounded by a thin cell 

wall. The aplanospores on release form new plants. Eg. Ulothrix. 

c) Hypnospores- a very thick-walled asexual resting spore. They are found in 

some green algae. 

d) Autospores- They are like aplanospores except that they are smaller in size. 

Eg. Scenedesmus. 

e) Endospores- They are formed within the cells and the endospore forming 

cell behaves as a sporangium. Eg. Some cyanophycean members. 

3. Sexual- fusion of gametes, advanced method of reproduction. There are three 

types of sexual reproduction found in algae. 

a) Isogamy- both gametes have flagella and are similar in size and 

morphology. 

b) Anisogamy- gametes have flagella but are dissimilar in shape and size. 

One gamete is distinctly smaller than the other one. 

c) Oogamy- gamete with flagella (sperm) fuses with a larger, non flagellated 

gamete (egg). 

 

(4) STUDY OF ECONOMIC IMPORTANCE OF ALGAE 

      i)  Use of algae as food 

           Cyanophyceae algae like Spirulina, Chlorophyceae algae like Chlorella and some 

of the brown and red algae are harvested and eaten as vegetable like, Laminaria, Porphyra 

etc. Porphyra, is commonly used in Japan and is  

           Known as ‘nori’, which is used to wrap up sushi rolls. 



      ii) Use of algae in industry 

           Some of the brown and red algae are used in dyeing industries. Mucilage present in 

these algae are used as thickening and gelling agents like, Gracilaria and Gelidium. 

      iii) Use of algae as fodder 

            Seaweeds are used as a feed for a variety of farm animals. For example, 

Rhodymenia palmata.   

     iv)  In Pisciculture 

            Algae is used in pisciculture as a way in which as it naturally absorbs carbon 

dioxide from the environment, while at the same time provides oxygen to water thus 

making the marine environment more habitable for fish. 

      v)  In Fertilizer 

           Red and brown algae are most commonly used in the manufacture of fertilizer. For 

example, rice producers in India typically employ blue-green to fertilize their agricultural 

fields. 

     vi) Algal products 

a) Carrageenan is an additive used to thicken (toothpaste), emulsify (ice-cream), 

and preserve foods and drinks. It is a natural ingredient that comes from red 

seaweed (also called Irish moss).  

b) Alginic acid is used to stabilize foods such as milkshakes, malts and mayonnaise. 
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