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GENERAL CHARACTERS OF PHAEOPHYTA 

  
• The members of class Phaeophyceae are generally known as “Brown Algae” 

due to abundance of a brown coloured pigment ‘fucoxanthin’ which masks 
the green colour of the chlorophyll and  pigments. 

• This class contains 265 genera and 15,000 species out of which 31 genera 
and 141 species are known from the coasts of India.  

• Most of the members are marine predominately in temperate or cold water 
growing in littoral zone of the sea or oceans. However, four are freshwater 
viz. Heribaudiella, Pleurocladia, Bodanella and Sphacelaria genera.  

• Cell wall is composed of two layers; inner cellulosic and outer layer is 
pectin layer. Alginic acid and fucoidin are also located in intercellular 
spaces. Cell wall calcification is found in Padina.  

• Chloroplasts are discoidal or ellipsoidal in shape. They have three thylakoids 
per band and are surrounded by the chloroplast envelop and two membranes 
of chloroplast-endoplasmic-reticulum. The outer membrane of chloroplast-
endoplasmic reticulum is continuous with the outer nuclear membrane in 
most of the genera. 

• Pyrenoids occur singly, naked, stalked and projected from the chloroplast. 

 



• Photosynthetic pigments include chlorophyll a, c1, c2, with major carotenoid 
being fucoxanthin.  

• Long term reserve food material is laminarin, however, accumulation of 
sugar alcohol D-mannitol has also been reported.  

• Cells are generally uninucleate, with prominent nucleoli.  

• Motile cells (only gametes and zoospores) have one long anterior tinsel or 
pantonematic flagellum and a short backwardly directed whiplash or 
acronematic flagellum. Posterior flagellum along with eyespot helps in 
phototaxis movements. 

• Schimidt (1888) discovered fucosan vesicles or physodes which are only 
found in cells of members of Phaeophyceae. These are colourless, refracting 
bodies contain pholorotannins. It is an acidic fluid which gets oxidized in the 
air and turn black in colour due to formation of phycophaein.  

• The thallus ranges from heterotrichous filamentous through 
pseudoparenchymatous forms to true parenchymatous forms. No unicellular 
and simple filamentous thalli are found in this group of algae. 

• Vegetative reproduction takes place by fragmentation, while asexual 
reproduction by formation of zoospores which develop in unilocular or 
pleurilocular sporangia. Unilocular sporangia develop only on sporophytic 
plants after the meiosis and produce haploid zoospores. Tetrasporangia are 
also found on sporophytes some genera. 

• Sexual reproduction is isogamous, anisogamous and oogamous type.  

• Alternation of generation is isomorphic or heteromorphic.  

 



   Ectocarpus 

 

Division: Phaeophyta 

Class:  Isogeneratae 

Order: Ectocarpales 

Family: Ectocarpaceae 

Genus: Ectocarpus 

 
 Occurrence  

 This marine alga has wide distribution range, ranging from tropic to temperate 

oceans. It is found growing as epiphyte or epilithic tufts in littoral and sublittoral 

zone.  

 Thallus structure 

 Thallus of Ectocarpus is branched uniseriate filamentous and heterotrichous in 

nature, differentiating into prostrate and erect filaments. 

Thallus of Ectocarpus 



 

• The erect system is much branched than the prostrate system. Branches arise 

generally just below the septum and usually terminate into a hair. The thallus is 

attached to the substratum with the help of branched rhizoids arising from the lower 

cells of the lower branches.   

• The cells have ribbon-like or plate-like chloroplasts with or without pyrenoids. But 

these chloroplasts are absent in end branches of the thallus which are long, tapering 

and hyaline. Cells are uninucleate. Mature cells have large vacuoles which develop 

by merging the small vesicles of the cell.  

 Reproduction 

• Asexual reproduction takes place by formation of zoospores which are formed in 

sporangia. The sporophyte bears the elongated plurilocular sporangia and globose or 

ellipsoidal unilocular sporangia which develop from the terminal cells of the lateral 

branches. The protoplast of each plurilocular sporangium divides mitotically into a 

number of units, consists of vertical rows of many small cuboidal chambers of 

locules. The protoplast of each locule gets transformed into pear-shaped diploid 

zoospores which possess two laterally inserted unequal flagella. The zoospores are 

released by through a pore in cell wall of the locule. After little swimming the 

zoospores settle down on the substratum and develop into a new sporophytic thallus.  



  

  

 The protoplast of the unilocular sporangia divides first by meiosis and then by 

mitosis producing 32-64 haploid nuclei. Each nucleus with little protoplast get 

transformed into biflagellated, pear-shaped, haploid zoospore. These zoospores are 

liberated in mass through the terminal pore of the unilocular sporangium. The 

haploid zoospores develop into the gametophyte or sexual plants.  

 

• Sexual reproduction is isogamous or anisogamous type. Some species of 

Ectocarpous are heterthallic like E. siliculosus. The gametophic thalli bear 

plurilocular sporangia in similar manner to the sporophytes and each locule of the 

sporangia differentiates into a gamete which are morophlogically similar to the 

zoospores. In physiological anisogamous species, like E. siliculosus some gametes 

behave like female gamete being passive and sluggish than the other gametes which 

swim actively like male gametes.  In E. secundus the female gametangia are larger 

than the male gametangia and accordingly produce lager female gametes. The 

female gametes settle down after liberation and start secreting a volatile sexual 

hormone called ‘ectocarpene’ [cis-1-(cycloheptadiene-2´, 5´-y1)-butene].  



 

 Many male gametes surround a female gamete through their flagellar ends under the 

influence of sex hormone and eventually, any one closer to the female gamete fuses 

with it through their apical end and form zygote. The zygote develops into a new 

sporophytic thallus. If the gametes fail to fuse with another gamete may germinate 

into a gametophytic thallus.  

 

 Thus, the life cycle of Ectocarpous has two isomorphic generations. The 

gametophytes are dioecious and form only plurilocular gametangia while the 

sporophytic thalli produce both unilocular and plurilocular sporangia. Zoopores 

derived from the unilocular sporangia produce after meiosis which germinate to give 

rise the gametopytes while that of plurilocular sporangia produce diploid zoospores 

after mitosis which continue the sporophytic generation.  



        Life cylce of Ectocapus 



 
   Dictyota 

 Division:  Phaeophyta 

Class:       Phaeophyceae 

Order:      Dictyotales 

Families:  Dictyotaceae 

Genus:     Dictyota 

 

                                                      Thallus of Dictyota 

 Occurrence 

 This genus grows commonly in rock pools of littoral and sublittoral zone of marine 

water. It is widely distributed in tropical, subtropical to temperate oceans.  

 

 Thallus structure 

 The thallus of the Dictyota is flattened, divided into many branches having bushy 

erect fronds. The branching is dichotomous and may be in same plane. In some 

species branching is pinnate rather than dichotomous. The plants are attached to 

substratum with a tuft of rhizoids..  

 



 

• The growth of the thallus takes place by a prominent apical lenticular cell, situated 

at the tips of the fronds.  

• This apical cell cuts segments basally and gradually these segments broaden from 

apex towards base. These segments undergo division by two curved walls resulting 

into inner larger medullary cell and a layer of small     cortical cells on both the 

sides. In a mature thallus, a layer of large medullary cell in which few or no 

chloroplasts are found. This layer is surrounded on both sides by a layer of small 

cortical cells. These cells are densely covered by the chloroplasts. True hairs arise in 

tufts on this layer which are scattered on the surface. The branching takes place by 

equal vertical longitudinal division of apical cell. 

 

 Reproduction 

• Vegetative reproduction takes place by detachment and subsequent regeneration of 

the detached part into new thalli. The reproductive structures in Dictyota develop on 

the lower portions and along the margins of the fronds in form of sori or patches. 

Light and tidal rhythms influence the sexual reproduction cycle in this genus. In D. 

dichotoma the gametangia develop during the neap tide periods in summer, but 

formation of sporangia is not correlated with the tidal periodicity. 



 

 

• The male gametophytes bear plurilocular sporangia (antheridia) arranged in sori on 

both the surfaces of the fronds. Some vegetative cells near the sori divide and re-

divide to form a protective covering surrounding the antheridium. Each chamber of 

the antheridium produces a uniflagellate male gamete. The oogonia are also produce 

in groups but single oogonium produces only one non-motile female gamete or 

oosphere. It is enclosed in gelatinous matrix when released from the oogonium and 

eventually it gets released from the matrix also. After the fertilization, the zygote 

attaches to the substratum and germinate into a new sporophyte.  

 



 Life cycle of Dictyota 



      Fucus 

Division: Chromophyta 

Class:       Phaeophyceae 

Order:      Fucales 

Family:     Fucaceae 

Genus:      Fucus 

 
                                                                            Thallus of Fucus 

 Occurrence 

 Fucus occurs in temperate and arctic oceans and is found growing attached to the 

rocks in littoral zone. This genus is also not found in Indian coasts. 

 

     Thallus structure 

 The plant body is diploid sporophyte, usually less than 0.5 meters in length. It is 

differentiated into flattened leathery strap-shaped blade or frond, short and narrow 

stipe and basal discoid holdfast.  



  

 The holdfast helps the thallus to attach with the substratum. The blade is 

dichotomously branched with distinct midrib. On the surface of thallus are found 

scattered dot like pits which are called sterile conceptacles or cryptostomata or 

cryptoblast. The opening of cryptoblast is called cryptoblamata. They possess hairs 

called paraphyses. In some species like F. vasiculosus, paired air bladders are 

present on the blade. These air bladders help in buoyancy of the thallus. The tips of 

the branches are swollen to form receptacles which contain fertile concepatacles.  

 Anatomically, the plant body is divisible into outermost layer of the meristoderm 

(epidermis). Cells of this layer are filled with several chloroplasts. Meristoderm is 

followed by cortex and medulla. The growth takes place by an apical cell which is 

present at apical notch or pit. A maure apical cell is more or less pyramidal with four 

cutting faces. The apical cell divides to form cells of meristoderm, cortex and later 

on medullary cells. The sterile and fertile conceptacles are formed by the superficial 

cells of the thallus known as conceptacle initial. This initial cell divides into upper 

tongue cell and lower basal cell. The tongue cell degenerates, while the basal cell 

forms the floor of conceptacles. In fertile conceptacles, the fertile floor is formed by 

the repeated division of the basal cell. At maturity the conceptacle becomes 

spherical or oval in shape having an opening called ostiole. The neck region of 

conceptacle is surrounded by the unbranched hairs called paraphyses. At the basal 

region, these paraphyses are branched and bear sex organs. 

 



  

 Reproduction 

 Vegetative reproduction takes place by fragamentation of the thallus. Asexual 

reproduction is not known. Sexual reproduction is oogamous type. The thallus may be 

dioecious or monoecious depenging on the species. In momoncious species, the 

antheridia and oogonia may develop in same or different conceptacles. Antheridia are 

small, unilocular, and elongated. In each antheridium after meiosis, followed by mitosis 

64 pear-shaped, biflagellated antherozoids are formed. After maturity, the wall of 

antheridium ruptures and the antherozoids are liberated into the sea water in a gelatinized 

covering which later on dissolves in to the sea water to set the antherozoids free in to the 

water. In antherozoids, a part of the flagellar apparatus is incorporated in upper surface 

as proboscis. Oogonia are borne directly on fertile floor of the female conceptacles. Each 

oogonium is a spherical or oval structure and has a short stalk cell. After meiosis, 

followed by the mitosis 8 eggs are formed in each oogonium. The wall of mature 

oogonium is 3 layered viz. exochite, mesochite and endochite. After maturity of the 

oogonium, exochite ruptures, eggs surrounded by mesochite and endochite are released 

in sea water. Mesochite ruptures apically and slips backwards exposing eggs covered 

with endochite. The endochite gets gelatinized after some times and eggs are released in 

to water. The eggs secrete a chemical ‘fucoserratin’ which attract the swimming 

antherozoids for fertilization. After fertilization, diploid zygote is formed. Spherical 

zygote germinates to form initially a cylindrical structure. Lower cell develops rhizoids 

while terminal cell from hairs. Soon a prominent apical cell is formed and division of 

cells in all planes results in mature sporophytes. 



         Life cycle of Fucus 



 

GENERAL CHARACTERS OF RHODOPHYTA 
 • Division Rhodophyta is one of the oldest group of eukaryotic algae. Members of this 

group are commonly known as ‘Red Algae’. The red colour of the thallus is due to 

the excess of pigment phycoerythrine. 

• Most of the red algae are marine, generally growing in littoral and sub-littoral zones 

upto a depth of 200 meters or so on. About 200 species are found in freshwater.  

• The flagellated motile cells are not found in any lifecycle stage. 

• Thallus may be unicellular or multicellular filamentous, pseudoparenchymatous. 

• The cell wall consists of outer mucilaginous pectin layer and inner cellulose. It also 

contains amorphous polysulphated esters of carbohydrates as phycocolloids known 

as agar and carrageenans. Some members show calcification in cell wall also.  

• The cells are usually uninucleate but in advanced members mature cells become 

multinucleate. 

• The chloroplast may be axile stellate or parietal plate like with a central naked 

pyrenoid having only proteinaceous body and there is no starch sheath. Chloroplast 

has one thylakoid per band and no chloroplast endoplasmic reticulum. 

Photosynthetic pigments are chlorophyll a, phycobilins like r-phycocyanin, r- 

phycoerythrine and allophycocyanin.  

 



 

• Red algae have the ability for complementary chromatic adaptation i.e. altering the 

proportions of different pigments in response to differing qualities of incident light.  

• Certain red algae show marked blue or green iridescence when observed in refracted 

light due to presence of iridescent bodies in cell wall. 

• Secretary vesicular cells occur in certain red algae which contain a large central 

vacuole and store high concentrations of Iodine. 

• Pit connection is present between the cells of filamentous genera. Primary pit 

connection is found between two cells derived from same mother cell while 

secondary pit connection is found between adjacent cells of two neighboring 

filaments. Pit connections provide mechanical strength to the thallus. 

• Reserve food material is floridian starch, sorbitol and mannitol are also found in 

some genera. 

• Sexual reproduction is advanced oogamous type. Male gametes are called spermatia 

which are formed singly in spertmatangium. Male gametes are passively transported 

to the female gamete or egg cell lodged in female reproductive structure carpogonia, 

through the trichogyne. There are distinct post-fertilization developments which are 

found exclusive in this group of algae. 

• Life cycle is triphasic haplobiontic or triphasic diplobiontic. 

 



 
    Batrachospermum 

  

Division:   Rhodophyta 

Class:        Florideophyceae 

Order:       Batrachospermales 

Family:     Batrachospermaceae 

Genus:      Batrachospermum 

 
                                                                         A part of thallus of Batrachospermum 

 

 Occurrence 

  It is a freshwater red alga which is found in cold running water streams, ponds and 

lakes. It is widely distributed in tropical, subtropical and temperate regions. It is also 

known as ‘frog-spawn alga’. 

 



  
 Thallus structure 

 The thallus appears soft gelatinous branched axes with characteristic beaded 

appearance. The colour may vary between shades of blue-green, olive, violet or red, 

depending on the habitat. The thallus has a main primary axis through which 

numerous braches of limited and unlimited growth arise in whorls. The apical cell 

forms primary axis, which cuts off a series of segments at its base. Each segment 

produces four lateral projections which are cut off as pericentral cells. The axial 

cells do not divide further and continue to increase in length and width. Each 

pericentral cell forms lateral branches of limited growth. This arrangement of 

branches differentiates the main axis into nodes and internodes. The braches of 

unlimited growth contain the same feature of nodes and internodes similar to the 

main axis and possess cells longer than the cells of limited growth. Besides the 

laterally projecting filaments, from the lower most cells of the nodal branches arise 

corticating filaments which bend downwards and surround the axial cell, giving the 

central axis a multicellular appearance. The cells are uninucleate. Chloroplasts are 

parietal lobe shaped with single naked pyrenoid. 



  
 Reproduction 

• Plants are dioecious or monoecious. Sexual reproduction is oogamous type. 

Spermatangia develop in groups at the tip of lateral branches, which bear a single 

spermatium. Carpogonia are borne on 3-4 celled carpogonial branch. The 

carpogonium has a basal dialated portion which contains female nucleus and a 

projected long neck called, the trichogyne. The wall of trichogyne dissolves when 

spermatium comes in contact with it and nuclei of both the gametes fuse. The 

trichogyne disappears after the fertilization.  

• The diploid nucleus of zygote divides mitotically. Gonimoblast initials develop from 

the carpogonium in form of lateral outgrowth. Each gonimoblast initial cell divides 

mitotically and form branched, thread-like gonimoblast filaments. The terminal cell 

of each gonimoblast filaments develop into carposporangium. Each 

carposporangium forms a single non-motile carpospores. The whole structure, 

consisting of gonimoblast filaments, carposporangia, and carpospores is called 

carposporophyte, which is parasitic on female gametophyte. Some enveloping 

threads also develop from base of the carpogonium which ensheath the 

carposporophyte.  

 



 

   

 Now, the entire structure is termed as fruiting body or cystocarp. After liberating 

from the carposporangia, the carpospores germinates into a microscopic, 

heterotrichous filament which is called ‘Chantrantia stage’. This filaments 

chantrantia stage bears monosporangia which produce single monospore. These 

spores again develop in to a new chantrantia stage. The filaments also produce erect 

filaments which elongate by apical growth. 

 

 The apical cell of these erect filaments divides meiotically forming four haploid 

nuclei. Out of four three degenerate and one remains functional. Now this haploid 

apical cell grows into new gametophyte. The macroscopic plant is thus composed of 

basal diploid cells on a haploid plant.   

 



    Sexual cycle of the Batrachospermum 



   Gracilaria 

Division:  Rhodophyta 

Class:       Florideophyceae 

Order:      Gracilariales 

Family:    Gracilariaceae 

Genus:     Gracilaria 

 

 

 

 

 

Occurrence                                                                                                                              

The genus is widely distributed in tropical and temperate oceans. It is quite  

common in intertidal zones thriving in turbid, shallow lagoons near freshwater  

inflows rich in nutrients.  

Thallus of Gracialaria 



  

 Thallus structure 

 The thallus is large, dark red in colour, may reach up to 60 cm in length. It consists 

of  a perennial disc which bears numerous cylindrical upright branches every year. 

The branches are dichotomous or trichotomously branched, cylindrical, terete or 

broadly flattened having a cartilaginous texture. The main axis may possess or lack 

sinusoidal constrictions. The thallus is uniaxial. It consists of large isodimetric cells 

in medulla and small cortical cells with numerous ribbon-shaped chloroplasts. A 

single apical cell is found at the tip of each branch. Some species may have 

unilateral branchlets in rows along the main axis. Some species may have hair cells 

also.  

 

 Reproduction  

 Vegetative reproduction occurs by detachment of the branches. The sexual 

reproduction is oogamous type. Plants are dioecious. Male plants produce spermatia 

in spermatangia which are formed in shallow depressions of the thallus. The female 

plant bears a supporting cell derived from the medulla and it bears two-celled 

carpogonial branch and a number of laterals. All of the cells of procarp become 

multinucleate and develop into nutritive cells except carpogonium and a cell beneath 

it.  



 

 

 After fertilization, carpogonium fuses with one of the nutritive cells called auxiliary 

cell and convert into the fusion cell. Subsequently, this fusion cell fuses with other 

multinucleate nutritive cells. Simultaneously, the cortical cells near the procarp 

divide and re-divide to form the cystocarp wall. The gonimoblast filaments develop 

from the fusion cell after is fusion with auxiliary cell. They develop outside the 

thallus and are covered by the pericarp. The cystocarp is hemispherical, dome-

shaped structure, projecting out from the surface of the thallus. The carpospores are 

released from the opening of the cystocarp called ostiole. The carpospores germinate 

to produce parenchymatous disc that produce tetrasporophytes which are almost 

morphologically similar to the female gametophytes. Inside the cortex of 

tetrasporophytes, cruciate haploid tetrasporangia are formed after meiosis. 

Tetraspores germinate to form a parenchymatous disc which produces erect 

gametophytes.  

 



Life cycle of Gracilaria  



  Polysiphonia 

 Division:  Rhodophyta 

Class:       Florideophyceae 

Order:      Ceramiales 

Family:    Rhodomelaceae 

Genus:     Polysiphonia 

 

 

        Thallus of Polysiphonia 

 Occurrence  

 The genus is widespread in distribution throughout the sea. They prefer quite 

shallow water and thallus appears brownish-red to purple in colour. Mostly they are 

lithophytes, but epiphytes are also quite common.  

 



  

  
 Thallus structure  

 The plant is bushy in appearance, freely branched having polysiphonus thallus. The 

main  thallus consists of a central siphon, surrounded by 4-24 pericentral siphon of 

pericentral cells. The lateral branches are of two types, the ordinary branches and the 

trichoblasts. Ordinary branches are similar to the main axis, polysiphonus and with 

unlimited growth. The trichoblasts are hair-lile, uniseriate, usually colourless and 

bear sex organs. From lower part of the thallus, rhizoids evelop which possess 

mucilaginous pads or thick walled lobed rhizoids for firm attachment with 

substratum. Mature vegetative cells are uninucleate with one chloroplasts, usually 

without pyrenoids.  



  

 Reproduction 
 Plants are usually dioecious. The spermatangia develop in groups as antheridial sori 

on trichoblast consisting of two celled stalk. Spermatangial branches are 
dichotomously branched and only one branch becomes the fertile. The carpogonia 
develop on four-celled caropogonial branch located on the fertile trichoblast. At the 
base of the carpogonial branch, supporting cell is situated. After the fertilization, the 
auxiliary cell is cut off from the supporting cell which fuses with the carpogonium. 
Now the zygotic nucleus divides mitotically and one of the diploid nucleus passes 
into the auxillary cell which subsequently fuses with the supporting cell and form 
fusion cell. gonimoblast initials develop from the fusion cell and form a number of 
gonimoblast filaments. The terminal cell of these gonimoblast filaments develop into 
pear-shaped carposporangia which bear carpospores. Simultaneous with these 
developments, the lateral sterile cells near the carpogonium grow out to form sterile 
filaments which form one to two layered wall of pericarp which surround the 
carposporangia. The entire structure appears urn-shaped which is termed as 
cystocarp. Cystocarp has an opening at apical end, called ostiole.  

 

 The carpospores germinate to form tetrasporphyte plant which is morphologically 
similar to the gametophytic plant. Tetrasporophytes produce four tetraspores after 
meiosis which are arranged tetrahedrally. Out of four tetraspores, two germinate in 
to female and two into male gametophytic plants. The life cycle is thus diplobiontic 
triphasic, where the haploid gametphytic plant alternates with diploid 
tetrasporophytic plant and the diploid carposporophyte is dependent on the 
gametophyte.  

 



Life cycle of Polysiphonia 
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