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INTRODUCTION 
  

Algae are photosynthetic organisms of universal occurrence. Their structure ranges 

from small, unicellular forms to complex multicellular thallus. They vary in size 

from micrometers to giant kelps (brown algae) that may attain a length of 60-65 

meters. They occur in most habitats, ranging from aquatic to desert land and from 

hot water springs to snow or ice. Algae are very important producers of organic 

matter. They contribute food, medicines and other useful industrial and domestic 

products but at the same time they may be a cause to a mass mortality in the form 

of water or algal blooms.  

In the previous ppt  (lecture notes) you have gone through the details about the 

algal structure, habitats, classifications . In this unit we will discuss about  the 

reproduction ,  Life cycles and economic importance of algae. 
 

 



REPRODUCTION IN ALGAE  
Reproduction in algae takes place by vegetative, asexual and sexual methods. 

Vegetative mode of reproduction is encountered by primitive algae whereas in higher 

forms both asexual and sexual reproductions are common.  

1-Vegetative Reproduction 

2-Asexual Reproduction 

3-Sexual Reproduction 
 

1-Vegetative Reproduction- The vegetative reproduction in algae takes place by 

following methods: 

(i) Fragmentation- Fragmentation is common in filamentous forms. In this process, 

filament breaks into fragments and each fragment give rise to a new filamentous thallus. 

The common examples are Ulothrix, Spirogyra, Oedogonium, Zygnema, Oscillatoria, 

Nostoc etc.  

(ii) Fission- This process is common in desmids, diatoms, and other unicellular algae. 

The cell divides into two by mitotic division and then separation occurs through septum 

formation.  

(iii) Adventitious branches- Protonema develops in certain algae like Chara and give 

rise to new thalli when detached from parent thallus. These adventitious branches 

develop mainly on the rhizoids. Other examples include Dictyota and Fucus.  
 



(iv)Tubers- Tubers are spherical or globular bodies which are found on lower 

nodes or rhizoids of Chara. These tubers when detach from parent plant can give 

rise to new thalli.  

 

(v)Amylum stars- In Chara, star shaped bodies filled with amylum stars are 

formed that give rise to new individual after detaching from the parent plant.  

 

(vi) Budding- In some algae like Protosiphon, budding takes place which results in 

new individuals.  

 

(vii) Hormogonia- In some cyanobacteria like Nostoc, Cylindrospermum 

hormogonia develop that may give rise to new thalli. These hormogonia are of 

varying lenths and may develop at the place of heterocysts in the thallus. These 

hormogones are produced by breakage of filament into two or more cells. 

 

(viii) Hormospores or hormocysts- Hormospores are thick walled hormogones 

which are produced in drier conditions. 

 



2-Asexual Reproduction- In a large number of algae asexual reproductions 

takes place with the help of different kind of spores and other structures. Basically, 

spores are meant for asexual reproduction and each spore can grow into a new 

thallus. Spores are one cellwd structure and are produced internally in the case of 

algae. They are produced within the vegetative cell (Chlamydomonas) or in a 

specialized structure called sporangia. They may be motile or non-motile. Motile 

spores are called zoospores and non-motile as aplanospores.  

Different types  of asexual spores and structures are as follows-  

 

(i)Akinetes- In filamentous forms, certain vegetative cells become thick walled 

elongated structures called as akinetes. Akinetes are perrenating bodies that can 

survive under unfavourable conditions and can give rise to new individual on 

occurrence of favourable conditions. e.g., Anabaena 

 

(ii) Hypnospores- Hypnospores are thick walled, non flagellated spores with plenty 

of food reserves. They are perrenating structures. Hypnospores are produced under 

unfavourable conditions by some green algae. They germinate into new plants with 

return of favourable environmental conditions. e.g., Chlamydomonas, Protosiphon. 

In Chlamydomonas nivalis the walls of hypnospores become red due to the 

presence of pigment Haematochrome due to which snow becomes red.  
 



(iii) Zoospores- These are flagellated asexual spores which are formed in 

zoosporangium or directly from the vegetative cells. The zoospores may be bi, 

quadric or multiflagellate. The multiflagellate zoospores are of again two types- 

flagella arranged on entire length of body or arranged in a ring surrounding a beak 

like projection. e.g., Chlamydomonas (biflagellate), Ulothrix, Cladophora 

(quadriflagellate), Vaucheria, Oedogonium (multiflagellate). In Pediastrum, the 

zoospores do not germinate or divide but orientate themselves in a single plane and 

become opposed to form a colony just like the parent cell. This feature is not met in 

any other algae.  

 

(iv) Aplanospores- These are non flagellated thin walled asexual spores that are 

formed in majority of aquatic algae by the failure of flagella formation due to some 

unfavourable conditions.  

 

(v) Tetraspores- Tetraspores are non motile asexual spores that are formed in some 

members of Rhodophyceae and Phaeophyceae. Tetraspores are formed in tetrads in 

the tetrasporangia. e.g., Polysiphonia 

 



(vi) Monospores- Single spore formed in the sporangia is called monospore. 

Monospores are found as asexual mode of reproduction in some members of 

Rhodophyceae.  

 

(vii) Autospores- These are actually aplanospores which appear identical to the 

parent cell. Hence referred as autospores.  

 

(viii) Heterocysts- According to some phycologists, heterocysts are sometimes 

able to reproduce asexually. However, their exact function is still in question. These 

structures are found in blue green algae and depending upon the position in thallus 

they may be terminal or interstitial.  

 

(ix) Auxospores- auxospores are produced in the member of Bacillariophyceae.  

 

(x) Carpospores- Carpospores are produced in carposporophyte of red algae. 

 

(xi) Paraspores- In some members of Rhodophyceae, paraspores are formed that 

give rise to new individual.  

 



(xii)Statospores- Statospores are produced in the members of Bacillariophyceae 

and Xanthophyceae. These are asexual perrenating bodies that may give rise to new 

individual upon occurrence of favourable condition. Statospores formed by diatoms 

are thick walled. 

  

(xiii) Neutral spores- In some alga, the protoplast of vegetative cells directly 

functions as spores and these are called neutral spores. E.g., Asterocystis, 

Ectocarpus. 

 

(xiv) Nannocytes- In the members of chroococcales, the cell content divide 

repeatedly to produce numerous very small spores. The name nannocytes to these 

very small spores was given by Geitler. E.g., Macrocystis, Gloeocapsa.  

 

(xv)Gongrosira stage of Vaucheria- In Vaucheria, the protoplast divides into 

several cysts like structures or hypnospores. This stage looks like an algal form 

‘Gongrosira’. Each hypnospore or cyst may give rise to new thallus.   

 



3-Sexual Reproduction- Sexual reproduction is found in advanced algae as 

compared to less advanced forms where vegetative and asexual methods are main 

modes of reproduction. Sexual reproduction takes place by fusion of gametes of 

different sexuality. There is a wide range of variation in the nature of gametes and 

the mode of sexual reproduction. Any vegetative cell of thallus may produce 

gametes and thus behave as gametangium or a specialized gametangium may be 

developed. The gametangia may be morphologically similar (isogametangia) or 

dissimilar (heterogametangia). The gametes are produced in the gametangia by 

simple mitotic division or by reduction division. The haploid gametes fuse to make 

diploid zygote that give rise to the thallus. Depending upon the morphological and 

physiological characteristics of gametes, sexual reproduction can be of the 

following types-  

 

(i) Isogamous- When fusing gametes are morphologically similar and 

physiologically different (+ and -) then the sexual reproduction is called as 

isogamous. E.g., Chlamydomonas, Ulothrix, Zygnema, Spirogyra. 

 



(ii) Anisogamous- In anisogamous sexual reproduction fusing gametes are 

morphologically as well as physiologically different. The gametes are produced in 

different gametangia. The microgametes are male gametes while macrogametes are 

female gametes. e.g., Chlamydomonas. 

 

(iii) Oogamous- Oogamy is the most advanced type of sexual reproduction in which 

microgamete or male gamete fuses with a large female gamete or egg. Male gametes are 

produced in antheridium while female gamete or egg is produced within a structure 

called as oogonium. During fertilization male gamete reaches the oogonium to fertilize 

the egg and a diploid zygote is formed. e.g., Chlamydomonas. 

 

(iv)Hologamy- In certain unicellular algae whole thallus behaves like gamete and in 

this process fusion takes place between opposite strained gametes or thalli that after 

fusion make diploid zygote. e.g., Chlamydomonas. 

 

(v) Autogamy- In autogamy fusion between two gametes of opposite strains from same 

mother cell takes place. Since both the fusion gametes comes from same mother cell 

there is no genetic recombination e.g., Diatoms.  

 



LIFE CYCLES IN ALGAE 
The sequence of events through which one generation passes into the next generation is 

called life cycle. Sexual reproduction involves alternation between haploid and diploid 

generation which we call alternation of generation. In algae, there are five main types of 

life cycles or alternation of generation. These are as follows- 

  

1-Haplontic Life Cycle- In this type of life cycle the main plant body is 

gametophytic (haploid) that produces mitospore during growing season that develops 

into gametophytic plant. Towards the end of the growing season gametophyte produces 

gametes (haploid). Zygote/zydospore (diploid) is formed after gametic fusion, which is 

the only diploid phase in the life cycle. Soon after their formation zygospores/zygote 

divides by meiosis to form meiospores that germinates into gametophytic thallus. Such 

a life cycle is called haplontic life cycle and the most primitive one in which zygotic 

meiosis takes place and there is no formation of sporophytic thallus (diploid). This type 

of life cycle is shown by majority of green algae, Charophytes and Bangia of red algae. 
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2-Diplontic Life Cycle- The dominant plant thallus is diploid. The thallus 

reproduces sexually by gametes that are formed by meiosis in sex organs. These 

gametes represent the haploid phase in the life cycle. These gametes fuse to form 

zygote/zygospore that ultimately forms the diploid plant body. No true alternation 

of generation as in the first case (haplontic) occurs. This type of life cycle is called 

diplontic life cycle. This life cycle is shown by diatoms (Bacillariophyceae), some 

members of Siphonales, Siphonocladiales and Dasycladiales of green algae and 

Fucales of Brown algae.  
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3-Diplohaplontic Life Cycle- This type of life cycle is exhibited by Ulvales 

and Cladophorales of Chlorophyceae and some brown algae (Ectocarpus, 

Dictyota). In this type of life cycle two different generations alternate each other. 

True alternation of generation occurs. This type of life cycle that consists of two 

different vegetative individuals alternating with each other is called diplohaplontic. 

There are two types of diplohaplontic life cycles- isomorphic and heteromorphic. 

  

(i) Isomorphic- In isomorphic diplohaplontic life cycle, alternating sporophyte and 

gametophyte are morphologically similar. Zygote produces sporophytic thallus that 

produces meiospores in sporangium by reduction division. Meiospores germinate 

to form a gametophytic thallus that forms gamtes in sex organs. Syngamy between 

gametes yields zygote that produces diploid thallus. E.g., Ulvales, Cladophorales, 

Ectocarpales, Dictyotales and red algae.  

 

(ii) Heteromorphic- In heteromorphic diplohaplontic life cycle, alternating 

generations are morphologically dissimilar. Sporophyte has elaborate development 

as compared to the gametophyte. E.g., Laminarials, Desmarestiales etc. 
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4-Haplobiontic Life Cycle- This is either diphasic or triphasic life cycle. In 

Nemalion a red alga exhibits two haploid phases and a diploid zygote. Hence, this 

type of haplobiontic is diphasic as it consists of two haploid thallus. It is also be 

called as haplo-haplontic. In Nemalion dominant phase is a gametophyte that 

produces gametes. Zygote is formed after gametic union that develops into 

carposporophyte after meiosis. Carposporophyte produces carpospores that 

ultimately germinate into main gametophytic plant body.  

 

Batrachospermum (red alga) do exhibit haplobiontic life cycle but it is triphasic as 

it consists of three prominent haploid phases (main gametophyte, carposporophyte 

and chatransia phase). Therefore, this life cycle may be called as haplo-haplo-

haplontic life cycle. Zygote is the only diploid phase. The main plant body which is 

gametophyte produces gametes. These gametes fuse to form zygote that undergoes 

meiosis and develops into carposporophyte. Carpospores of carrposporophyte 

germinates to form chatransia stage. Chatransia stage then develops into normal 

gametophyte.  
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5-Diplobiontic Life Cycle- It is also a triphasic life cycle also called as 

diplodiplohaplontic life cycle. This life cycle consists three phases of which two 

phases are diploid and one is haploid. The main plant body is gametophyte that 

produces gametes. Zygote is formed by syngamy. In this life cycle, zygote 

differentiates into diploid carposporophyte. Diploid carposporangia develops in 

carposporophyte and diploid carpospores are produced within carposporangia. On 

liberation, carpospores develops into diploid tetrasporophyte. Tetraspores are 

produced after meiosis inside tetrasporangia. tetraspores eventually develops into 

main gametophytic plant thallus. This type of life cycle is exhibited by some 

members of red algae such as Polysiphonia. 
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ECONOMIC IMPORTANCE OF ALGAE 
Algae are important to human life in various aspects. These plants have been used for 

centuries. Although algae are beneficial to us but there are some harmful aspects too.  

In this section we will come to know about the role of algae in various fields like 

industry, agriculture etc. These are as follows- 

 

1-Agricultural importance- Blue green soil algae are very important in agriculture 

as they are capable of nitrogen fixation in the soil. Some important soil cyanobacteria 

are Tolipothrix tenius, Aulosira fertilissima, Anabaenopsis, Oscillatoria, Anabaena, 

Nostoc, Spirulina and Cylindrospermum. P. K. De (1939) has proved that blue green 

algae are responsible for nitrogen fixation in rice fields. R.N. Singh (1961) had worked 

on blue green algae for reclaimation of Usar land and claimed that by inducing a proper 

growth of Cyanobacteria, Usar barren land can be brought to the productive state. 

Cyanobacteria neutralize the alkalinity and increase fertility of the soil. Sea weeds are 

used as biofertilizers. The agricultural utilization of sea weeds (large kelps and red 

algae) as manure has been in practice for centuries chiefly in the land near coastal 

region. Kelps and red algae are rich in potassium but poor in nitrogen and phosphorus. 

In France, Ireland and Sri-Lanka vegetables like potatoes, turnips are provided with sea 

weeds directly. Sea weeds are sometimes burnt and their ashes are sprinkled over the 

agricultural land as common practice in some countries.  

 



In Rajasthan, blue green algae Spirulina and Anabaena are cultured commercially 

in Sambhar Lake and are used as manure by local farmers. Concentrated liquid 

extracts of sea weeds are sold as fertilizers and insecticides also. The grinded form 

of Lithothamnion, Lichophyllum and Chara are used in place of lime in some 

countries.  

 

2-Role of Algae as food and fodder- Algae synthesize organic food stuffs and 

are an important food source of fishes and other aquatic animals. As the flesh of the 

land is dependent upon the activities of the green leaf, so the fish and other aquatic 

forms of animal life are dependent, directly or indirectly, upon algae. Diatoms, 

filamentous and some planktonic green algae, and a number of blue-green algae are 

very often found in the guts of various species of fresh and brackish water fish and 

they appear to be directly utilized as fish food. Hence, algae are very important 

source for pisciculture. 

Indirectly algae are of great value for man as fishes and other aquatic animals are 

source of supplementary food for man. In the Pacific Island and Orient many 

brown, red and green algae form a regular portion of human diet. In India, 

Spirogyra and Oedogonium are important genera while Ulva is important genus in 

Europe. Spirogyra and Oedogonium capture a great market in India as the dried 

form of these are sold as to prepare soups. In Brazil, Nostoc colonies are used as 

food.  



Young stipes of Laminaria and sporophylls of Alaria are also eaten in Pacific island. 

Ulva lactuca was used as salad in Scotland. Porphyra (good source of vitamin B and C) 

is used in large scale as common item of diet in England, China, Japan and South 

Korea. Rhodymenia palmata commonly known as dulse is used as food. The best 

known and most widely used alga in Western Europe in recent centuries was Irish moss 

(Chondrus crispus a red alga). 

Algae are very commonly used as food in China and Japan. Kombu, a Japanese food is 

prepared by stipes of Laminaria. The commonest species used are Porphyra tenera 

(Amanori), Laminaria, Sargassam, Undaria and Monostroma (green algae). In 

Philippines, Coulerpa racemosa is cultivated for food purpose. It has been estimated 

that approximately 25% of the daily diet in China and Japan consists of sea weeds. The 

algae are considered rich in proteins, fats and vitamin A, B, C and E. The vitamin A and 

D which are commercially obtained from the liver of fishes originally come from the 

synthesis by the planktonic algae. Vitamin B is found in Ulva, Enteromorpha, 

Laminaria, Alaria, Porphyra, Nereocystis and Chondrus crispus. Vitamin C is present 

in Ulva, Enteromorpha, Alaria and Undaria.  

 



 

Sea weeds are also used as fodder. Norway, France, USA, Denmark, New-Zealand 

and Scandenavia sea weeds are commonly used as fodder for animals. Some 

countries have developed small industries for processing the sea weeds 

(Ascophyllum, Fucus, Laminaria etc) into suitable cattle feed. Rhodymania 

palmata and Alaria esculenta are favourable food for goats, cow and sheep in 

Scotland and Ireland. Macrocystis is also used being rich in vitamin A and E. the 

milk yielding capacity of the cattle is enhanced when dried sea weeds form an 

ingredient in cow feed.  

 

3-Algae and space travel- Chorella (space algae) Scenedesmus and Synchococcus 

are used as food source for space travelers. These algae are very rich in proteins 

(single cell protein) and multiplies rapidly and thus synthesize a rich harvest of 

food utilizing carbon dioxide and liberating sufficient oxygen as a byproduct for 

use.  

 

4-Role of algae in medicine- Algae has been used for medicinal purposes since 

time immemorial. Ancient literature of China revealed the use of Laminaria sp. For 

the treatment of goiter. Brown algae being rich source of iodine are employed in 

the preparation of medicines for goiter. Members of Laminariales have long been 

used as a surgical tool and also during child birth to expand the cervix. An 

antibiotic chlorellin is obtained from Chorella.  

 



Agar agar is an important algal product obtained from red algae used in the 

manufacture of pills and ointments by pharmaceutical industries. Carrageenin and 

alginic acid acts as blood coagulant.  

Extracts of Digenea, Codium, Alsidium and Durvillea are effective vermifuge. In 

Unani medicine system many algae are used in the treatment of lung, kidney and 

bladder ailments. Extracts of Cladophora and Lyngbya possess antiviral properties. 

  

5-Algae as the origin of petroleum and gases- It is an accepted fact that the 

fuels such as petroleum and gases have their origin in the organic matter in the 

marine environment. Planktons captured the energy from sunlight during 

photosynthesis and transferred to the marine animals in the form of food. Organic 

compounds derived from the planktons and the animals accumulated in the mud 

deposits in the shallow water of the ocean floor. In the source, materials were 

buried by sedimentary action in an oxygen free environment and converted 

gradually into oil and gas. The natural gas associated with oil is largely methane 

which is produced by the action of methane producing bacteria upon organic 

compounds.  

 



6-Algae and limestone formation- Many species of algae withdraw calcium from 

water, both fresh and salt and deposit it in the form of calcium carbonate, in their cell 

walls. The most significant forms for this purpose are the blue green algae, red algae 

and to some extent dinoflagellates. Fresh water blue green algae are chiefly responsible 

for the extensive formation of limestone deposits around hot springs and glaciers. The 

red algae are the most important calcareous algae of the seas and in particular they play 

an important role in the formation of coral reefs together with the nedarians (minute 

sedentary animals that are responsible for the construction of coral reefs). The algae are 

not only important in the formation of limestone in the seas and fresh water but also 

they have played important role in the production of beds of limestone rocks.  

 

7-Role of Algae in sewage disposal- Species of Chlamydomonas, Chlorella, 

Scendesmus and Euglena are used in sewage tanks for providing effective, rapid and 

cheap means of converting the sewage into an odourless and valuable fertilizer. These 

tanks promote growth of algae in the expense of sewage and these algae 

photosynthesize and thus produce oxygen for the microorganisms. These 

microorganisms decompose the organic matter of sewage.  

 



8-Role of algae in industries- Algae being source of many commercial products 

are very useful in industries. The major products derived from algae are agar agar, 

carrageenin, algin, diatomite and kelp. The industrial utilization of algae particularly sea 

weeds have been known from hundred of years. These are as follows- 

 

(a) Agar-agar- It is a mucilaginous product obtained from red algae that is stored in 

their cell walls along with cellulose. The main source of agar-agar producing algae are 

Gelidium, Gracilaria and Gigartina. Other genera which are used for this purpose 

includes Camphylophora, Eucheuma, Hypnea, Ahnfeltia and Furcellaria. Agar is a 

gelatinous, clear nitrogen free extract containing galactose and sulphate from the red 

algae.  Its melting point is between 90-100°F and at lower temperature it changes into 

solid. It is used extensively in microbiology laboratories as a base for the culture media 

for bacteria, fungi etc.   

In pharmaceutical industries, agar agar is used in the preparation of various medicines, 

especially as a laxative. It has a great value in the preparation of the food stuffs like 

breads, pastries, cheese, jellies, deserts and in dairy products as an antidrying agent. In 

meat industries, agar has proved its effectiveness for temporary preventive for meat and 

fish canning. Agar is used extensively in the cosmetic, leather, textile and paper 

industries too. 



(b) Algin- Algin is a carbohydrate (colloidal material) with molecular formula 

(C6H8O6)n found in the middle lamella and primary walls of brown algae. Algin or 

alginates are soluble calcium magnesium salt of alginic acid. Alginic acid is insoluble 

extract. The chief sources of alginic acid are Ascophyllum, Laminaria, Lessonia, 

Ecklonia, Macrocystis, Sargassum, Fucus and Eisenia. The alginates having remarkable 

water absorbing qualities are used as thickeners in the food industry, cosmetics and in 

textile industry as printing pastes. They are of great use in the production of plastic and 

artificial fibers. Algin are used as emulsifier in confectionary, dental impression, 

powders, paints and ice-creams. They are also used in the rubber industry and in latex 

production. Algin is used in about 80% of commercial products and because of its 

extensive use in industries the kelp beds are regularly harvested.  

 

(c) Carrageenin- The chief source of carrageenin is a red alga Chondrus crispus (Irish 

moss). Gigartina is also harvested for carrageenin. It is extracted as a mucilaginous 

polysaccharide from the cell walls of above mentioned genera.  It is used as an 

emulsifying and stabilizing agent in food, textile, pharmaceutical, leather and brewing 

industries. It is also an important component of tooth pastes, deodorants, cosmetics and 

paints and also as a remedy for cough.  
 

 



(d) Diatomite- Diatomite or kieselguhr is a rock like deposits of indestructible, 

siliceous cell walls of dead diatoms (fossil diatoms) that had collected over many 

millions of years on the bottom of seas as sediments.  The great deposits of this 

material, known as diatomaceous earth are found in many parts of the world. The 

largest beds of diatomaceous earth around 1400 feet thick is found in California of 

U.S.A. Diatomaceous earth being chemically inert and in having unusual physical 

properties has become very important for industrial use. It is a whitish and firm 

substance yet very soft and light. It is highly porous, insoluble, chemically inert, fire 

proof and highly absorbent. Because of these properties it is used for filteration process 

in oil refineries, sugar industries and for clearing solvents. It is used as insulator of 

refrigerators, boilers, hot and cold pipes, hollow tile bricks for construction of constant 

temperature rooms, sound proof rooms, in packing corrosive chemical liquids, in 

manufacture of dynamite etc. It is also used as a constituent of tooth pastes, as a base on 

automobile and silver polishes. Diatomite was also used as an absorbent of 

nitroglycerine in the manufacture of dynamite before.  

 



(e) Kelp- Kelp ash (Brown algae) are the source of iodine, soda, and potash. In Japan alone 

produces approx 100 tons of iodine annually form kelps. The chief genera tha tare employed 

for production of iodine are Laminaria, Fucus, Ecklonia, Ascophyllum, Saccorhiza  and  

Eisenia.  

 

(f) Other industrial uses- Bromine is obtained from red algae Rhodomela and 

Polysiphonia. Glue (funori) is manufactured from red alga Gleopeltis furcata.   

 

9-Algae as indicator of industrial wastes- Various species of algae are important 

indicators of industrial wastes such as paper mill wastes, oil wastes, distillery wastes etc. the 

lists of algae which are employed as the indicators are given below- 

 

(a)Indicators of paper mill wastes- Ulothrix zonata, Scendesmus bijuga, Pandorina 

morum, Oscillatoria splendid, Cymbella vantricosa, Amphora ovales, Navicula 

cryptocephala, N. radiosa, Surirella ovate, S. ovate var. salina, and Synedra ulna.  

 

(b)Indicators of oil wastes- Amphora ovalis, Diatoma vulgares, Gomphonema 

herculaneum, Navicula radiosa, Melosera varians, Synedra acus and S. ulna. 

 

 



(c) Indicators of distillary wastes- Chlorogonium gracillima, Chlorobranchis 

gracillima, and Chlamydobotrys sp.  

 

(d) Indicators of copper as wastes-   Callothrix braunii, Scendesmus obliquus, 

Chlorococcum botryoides, Stigeoclonium tenue, Navicula viridula, Cymbella 

ventricosa, C. naviculiformis, Nitzschia palea and Acanthes affinis. 

  

(e) Indicators of iron as wastes- Stauroneis phoeniceneteron, Sureilla linearis, S. 

delicatissima, and Acanthes affinis.  

 

(f) Indicators of chromium wastes- These may be Euglena acus, E. viridis, E. 

sociabilis, E. oxyuris, Navicula atomus, N. cuspidate, Tetraspora lubrica, 

Stigeoclonium tenue and Nitzschia sp.  

 

(g) Indicators of phenoilic wastes- Acanthus affinis, Ceratoneis arcus, Cocconeis 

placentula, Cyclotella kuetzengii, Cymbella naviculiformis, Fragillaria virescens, 

Gomphonema parvulum. 
 



10-Algae and harmful activities- The algae have negative value as well which 

can be outlines in following headings- 

 

(a) Parasitic algae- Parasitic algae causes diseases to economically important plants. 

Red rust of tea (Camellia sinensis) is caused by Cephaleuros virescens. C. coffea is 

known to cause coffee plants.  

 

(b) Toxic algae- Toxic algae are those that causes sickness or death to aquatic life 

particularly animals. Some algae are known to secrete harmful/neurotoxic substances 

that causes illness or death of aquatic animals. Due to algal poisoning, several cases of 

death from different parts of world have been recorded. Blue green algae Microcystis 

toxica and Anabaena flos-aquae are responsible for death of around thousands of 

cattles,  sheeps and other animals in South Africa. Gymnodinium veneficum is known to 

be toxic to aquatic animals along the coasts of California and Washington. Not only the 

animals but human beings are also get affected by algal toxins. Gastrointestinal 

disorders, severe illness and even death has been reported (Tisdale 1931, Veldee 1931). 

Gastrointestinal disorder in human beings are known to caused by Prototheca 

protoricensis, Oscillatoria intestinii, Anabaena circularis, Aphanomezon and 

Microcystis (Schwimmer et al. 1964). Anabaena circularis and Lyngbya majuscule are 

reported to cause skin diseases and allergic conjunctivitis for swimmers in swimming 

pools while Gymnodinium brevis has been reported to cause respiratory tract irritations.  

 



(c) Water blooms- In the summers preferably in rainy and spring season, algae 

particularly green, golden-brown, blue green and diatoms becomes so abundant that the 

ponds, lakes and reservoirs becomes cloudy and gives fishy smells. Such abundant 

growth of algae on water surface is called water or algal bloom. The water becomes 

polluted as the BOD level in these blooms increases. Water bloom imparts fishy smell, 

oily taste to the drinking water. Water blooms are formed by the abundant growth of 

solitary alga, rarely by a few algae. The colour of the algae determines the colour of the 

blooms. The colour of the Red sea is due to the formation of seasonal algal blooms 

formed by cyanophycean algae Oscillatoria erythraea and Trichodesmium erythraeum. 

The algae involved in the development of blooms are generally planktons. Water 

blooms forming algae belongs to the class Cyanophyceae, Chlorophyceae, 

Chrysophyceae, Euglenophyceae and Pyrophyceae. Water blooms are formed in fresh 

water, lakes, and in the seas. It can be temporary or permanent. The water blooms 

formed during winters and summers are thick while in rainy season these are thin due to 

sudden splashes of rain water.  

 



In India, the water blooms in temple ponds, lakes etc are formed of mainly Microcystis 

aeruginosa and M. flos-aquae. The main Cyanophycean algae that forms algal bloom 

include Anabaenopsis, Spirulina, Oscillatoria, Arthrospira etc.  Chlamydomonas, 

Pandorina, Eudorina, Gonium, Volvox, Cosmarium, Closterium etc are the algae from 

Chlorophyceae known to form algal blooms. Some other algae are Euglena of 

Euglenophyceae, Synura of Chrysophyceae, Peridinium, Ceratium and Gymnodinium 

of Pyrrophyceae. Anabaenopsis is the main cause of water bloom in Sambhar lake of 

Rajasthan.  

 

Water blooms are harmful as some some species of algae produce neurotoxins. 

However, blooms formed by cyanopycean algae are good nitrogen fixers and therefore 

can be used as fertilizers. Algal blooms can be controlled by the application of copper 

sulphate or chlorine. Recent researches on Cyanophages have shown that cyanophages 

can be used to control the algal blooms caused by cyanophycean algae.  

 



Fig- Some economically important sea weeds. A. Gigartina, B. Chondrus crispus,  

C. Rhodymenia, D. Gelidium, E. Alaria 


