
Ans. 1.

0Model Answer
M.Sc. I Semester (Botany)

Faper II (AS-2178)

Algae, Bryophytes, Pteridophytes

A-s - 2t7Z
i. C. both of the above

ii. B. Cephaleuros

iii" A. r-RNA genes

iv. B. Carposporophyte is always depend on gametophyte

v. D. Four rows of neck cells and twisted neck

vi. C. both (a) and (b)

vii. C. both (a) and (b)

viii. B. Hollor,vay

ix. C. Sphenopsida

x. D. Salvinia

Ans" 2.

i Spores ofred algae:

a. Monospores: Asexual reproductive cells which is released as a single cell from a

differentiated cell called monosporangium ae called monospores. Monospores are

always pigmented and larger than male gamete or sprematia.

It is an important method of multiplication in memners of order Nemalinales.

b. Bisprores: ln famity Corallinaceae and Ceramiaceae only 2 spores are tbrmed in

each sprorangium. At the time of liberation bispores re uni or binucleate. They are

considered to be homologous with tetrasporangia because in both meiosis takes

place.

c. Polyspore or Paraspore: They contain more than 4 spores. In polysporangia

meiosis occurs at the time of spore formation eg. Pleonosporium while in

paprasporangia meiosis doesnot occur therefore this structure is not homologous

with tetrasporangium eg. Ceramium

d. Seirospores: In Seirospora. famly Ceramiaceae there is a direct transformation of

vegetative cells in terminal series of sirosprangia. The seirosporangia individually

release thericontents in catenate series ofseirospores.

e. Carpospores: Carpospores are formed in carposporangia of gonimoblast hlament

which together form the Carposporophyte generation. 'fhese may be haploid or

diploid depending on the stage of occurrence of meiosis. Carpospores develop

into gametoph)'te or tetrasporophyte.

f. Tetraspores: These spores are formed in tetraspcrangia of tetrasporophyte

generation and are formed after meiosis hence, haploid spores. These spores

produce gametophyte.

Life cycle found in red algae: It may be haplobiontic or diplobiontic.
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Ans. 2 (ii) Economic importance of algae:

a. As food: The most commoniy used algae as a food source are Porphyra (Nori in 'Iapan"

tr-aver in Europe), Laminaria(Kombu), Chontlrus crispus' Caulerpa' ulva (sea lettuce)'

chlorella, spirulina, Monostroma, and Nostoc communae' These algae are the rich

Soulceofproteins'carbohydrate.essentialfattyacids,andvitamins.
b. As fodder: Seaweeds \ke sargassum, Fucus, l'aminaria' Alaria' AscophylLum and

Rhodymeniatha|ltareusedasafodclertofeedthecattles'poultryandpiggery.TheediLrle
seaweedsareknowntoenhancethemilkyieldandcausefatteningthepigs'Spi,rulina.
Haematococcus, and Thallassiosira arc used as flsh feed'

c'Asfertilizer:Heterocystousblue-gfeenalgaeareefficientatmosphericnitrogentjxersin
aerophilic condition. This capacitf of blue-green algae is used as biofertilizer particularly

in paddy fleld. The most common taxa are l'lostoc, Anabaena' Tolypothrix' Aulosira'

Gloeotrichia,Cylinclrospermum.Thesestrainsarealsousedtoreclaimtheusarsoils.The
seaweeds are rich in potash content and are used as fertilizer in coastal aleas'

d. As biofuel: Plankton in the sea have been the source of fossil fuel (oil and gas) in the

coastalareasandinhighsea.Besides,variousstrainsofalgaeareknow-ntoaccumulate
thelipidindifferentenvironmentalconditionsandparticularlyinstress]ltkeDunuliella,
Bottyococcz;s.Algaeandcyanobacteriaareknowntopossesshydrogenaseand
nitrogenase enzymes which are utilized to produce the Hydrogen gas in anaerobic

conditions which is very efficient clean fuel'

e. In industrY:

i. Agar-agar: It is commercially obtained from Gelidium and Gracilaria' It is used in

tissue culture, bacterial culture, pharmaceutical industries. dairy and food processing

industrY"

ii.Carrageenan:Itisaphycocolioidsimilartoagarbutwithhighashcontent.ltisused
in stabiiizer, emulsions in paints and cosmetics and as a clearing agent in sugar and

alcohol industry. It is obtained from chondrus crispus, and Gigartina'

iii. Alginate: It is obtained from the cellwall of the brown algae particularly members of

Laminariales like Laminaria, Ascophyllum, Fucus, etc. It is used as a thickner in

Soups,Sauce,cream'printingink.emulsifierandasagellingagent.
iv.Diatomite:Itischemicallyinertandthermallystablematerialwhichisformedb.v

accumulation of diatom frustules. It is used for making heat resistant layering" as a

hlter, absorbant and in manufacturing of paints, toothpaste, phonograph'

v.Besidesalgaeareusedfbrproductionoflodine,highvaluecompoundslikeessential
fatty acids (omega 3 fatty acid, linolenic acid, linolic acid. DFtrA etc.) and pigments

Iike phycocyanin and phycoerythrine'

Harmful role: Algal nuisance is apparent in form of algal blooms t,hich produce

obnoxious odor and toxins in water bodies; they choke the water filters, cause

hindrance in navigation" cortosion of the statues" and slips in rainy seasons'



Ecological services: Algae are the primary producers in major aquatic ecosystem and

support the vast food chain. More than fifty percent of the global oxygen production

is carried out by algae alone which support the life on the earth" Algae are the

important sink of the CO2 in the aquatic ecosystem which utilize it for the

photosynthesis and also contribute their role in biogeochemical cycle.

Ans. 2. iii. fhe origin of algae is a central theme in the study of evolution. It can be studied under

following heads -
a. Origin of prokaryotes and photoautotrophs: It was the major event in the evolution of the

primitive earth and life forms. The prokaryotes evolved between 4.5-3.5 Ga ago when

atmosphere was reducing and with virtually no free oxygen. The earliest prokaryotes

were probably aquatic anaerobes and were dominant life forms in the earth. The first
autotrophic prokaryote were cyanobacteria which originated about 2.6 Ga. in
Precambrian period. T'hey produced oxygen during photosynthesis and led to the

formation of ozone layer in the stratosphere which protected the life forms from the

harmful UV rays. They were predominant on earth for more than 2 billion years.

b. Origin of eukaryotes: It is yet not clear that when eukaryotes originated from the

prokarvotes" One school of thought suggests that double membrane bound organelles like
chloroplast and mitochondria were formed by the process of a series of endosymbiosis

events (Mereschkowsky, Margulis) and another theory suggest the autogenous process

for the formation of double membrane bound organelles b,v- invagination and

compartmentation of the cell by the membranes. But today, the endos.vmbiosis theory

holds the strong support from the different workers based on the molecular data.

c. Evolution of meiosis. syngamy and alternation of generation: The origin of sexuality was

the major step in the evolutionary pathway of the vascular plants. The evolution of
diverse eukaryotes became possible through the process of segregation. recombination

and natural selection. Precisely when sexuality arose in unclear but the biogeological
evidence shows that it must have predated 700 Ma ago when the metazoans first appear

in the fossil record. Groups like Euglenophyta which lack sexual reproduction must have

arose before sexual reproduction evolved. The development of sexuality led into

formation of haploid and diploid generation and evolution of different types of alternation

of generations in algae.

d. Evolution of land plants: The prdcis evolution of land piants (embryophytes) are obscure

but it is agreed that land plants were derived from phragmoplastic chlorophytes. The

formation of ozone layer paved the way to the transition of aquatic plants from water to

the land. The hypothetical ancestral alga is most likely to have been filamentous,

heterotrichous, with oogamous reproduction. The bryophye line was derived from those

forrns in which the diploid sporophyte generation developed wile remaining attached to

the gametophyte the embryophyte line evolved from those ancestral forms in which the

zrttoe ultimatel,v separated trom the gametophyte and continued as an independent.



Ans. II (irf 'fheories related with the origin of Bryophytes:

a. Algal ancestq/ of the Bryophtes: This theory suggests that br.vophytes \.vere derived from

the algal ancestors especially the green algae.

Frye an Clark suggested that bryophytes have originated from Charophytes because of
the presence of sterile jacket over the reproductive structures in latter. But later it was

realized that male and female gametangia amongst the bryophytes are onogenetically

different.
Ewans thought that the Ulotricales may be the possible nearest ancestor of bryophytes

especially the Anthoceros because of the presence of single large plate like chloroplast

with pyrenoids in both.

Fritsch considered the heterotrichous Chaetoporlaes as the possible ancestors oi
bryophytes because of the presence of heterotrichous habit in both. He thought that the

aquatic ancestor kike Chaetophorales some how migrated to land as represented by the

terrestrial genus Fritschiella tuberosa.

Davis suggested that the evolutionof antheridia and archegonia form a structure similar to

the pleruilocual sproragnia of the members of Phaeophyceae. He suggested that atier

migration to land habit superfecial cell of the pleurilocular sproangia lost the gamete

producing capacity because of unfavourable situation of atmosphere thus a sterile jacket

enclosing the f'ertile cell have evolved liom the pleuriolocular sporangia.

b. Pteridophytic ancestry of the Bryophyes: Bryophltes especially sporophytes of
Anthoceros show a very great similarity with the sporophyte of lower vascular planls.

Leafless axrs of Rh.ynia, Horneophyton and presence of stomata and coiumella in the

sporophye of Anthoceros and members of Psilophytales indicate a very close affinity.
Kashyap pointed out similarity in the radially symmetrical erect gametophyte of
I;ycopodium cernuum with those of erect gametophyte of Anthoceros erectus"

Campbell demonstrated that the sporoph ,tte of Anthoceros.jujiforrzis could grow fbr a
considerable time of length provided the nutrition is available to the plant. He proposed

that there would be shifting of the intercalary meristem to the apical position and

conversion of the columella into a conducting strand during the evolution. There is also

possible in similar way but opposite direction evolution from Rhynia to Anthoceros.

Ans II" (v) Gametophyte of Marchantiuz

Plant body is thalloid flat dorsiventral with a distinct mid rib, an apicai notch is present at

the apex of each lobe. Thallus is dichotomously branched. Rhizoids are of tw-o types

smooth and tuberculated. Multicellular ventral scales are present in2-3 rows on either

side of midrib. Internally the thallus is differentiated into storage and photosynthetio

regions. The upper epidermis is well defined with well developed apical pores which

project partly above the surface of the thallus. The photosynthetic chambers have

branched and unbranched photosynthetic filaments. Oil bodies are present in the cells.
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Plants are mostly dioecious. The antheridia borne on the lobes of the terminal peltate disc

of antheridiophores. Antheridia are stalked and conical club-shaped. Antherozoids are

curved and biflagellated. Archegonia develop on the dorsal surface of terminal disc of

archegoniophore. Neck of archgonia is 6 celled.

Sporophyt e of Marchantia:
It is differentiated into foot seta and capsule. Foot is well defined. seta is small in young

but elongates rapidiy after maturity, capsule is oval. Capsule wall single layered.

Archesporium develops from endothecium. Elaters are long, spindle shaped, with two

spiral thickening bands. Columella is absent. Sporophl'te is protected by calyptras,

perigynium and perichaetium. Capsule dehisces longitudinally into many valves.

Gametophyte of Anthoceros ?

Thallus is flat, dorsiventral, irregularly lobed with indistinct midrib. Rhizoids are

unicellular smooth type only. Scales are absent. Internally the thallus is undifferentiated.

Upper epidermis is not distinct. Apical pores are absent. Each cell contain one large disc

like chloroplast with pyrenoids.

Plants are monoecious or dioecious, antheridia develop endogenously in to the chambers

embedded into the thallus in groups. Antheridia are club-shaped. Root of antheridial

chamber break irregularly to release the mass of androcytes. Antheridia are rod shaped

with 2 flagella. Archegonia are embedded into the thallus on dorsal surface with 6 rou,'s

of neck cells.

Sporophyte of the Anthoceros:

Sporophyte is differentiated into foot and capsule, seta is absent. A meristematic zone is

present between the two. Foot is bulbous, capsule is horn-like. Capsule wall 4-6 layered.

persistent. Archesporium develops from the inner layer of the amphithecium. Elaters are

2-3 ceiled. absent or pseudoelaters without spiral thickening. Columella is present. Young

sporophyte is covered by the calyptras.
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