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Fig. 1.5. i’rokaryotic cellular organization in Myxophyceae. Line diagram of an electron micrograph of typical
Myxophycean cell.
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* A eukaryotic cell ( Fig. 2) is often surrounded
by a cell wall composed of polysaccharides
that are partially produced and secreted by
the Golgi body.

Fig 2: Drawing of a cell of the green alga Chlamydomonas showing the organelles present in
a eukaryotic algal cell. (C) Chloroplast; (CV) contractile vacuole; ( E. R.) endoplasmic
reticulum; (F) flagella; (G) Golgi body; (M) mitochondrion; ( N) nucleus; ( P) pyrenoid; (S)
starch; (V) vacuole; ( W) wall.
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1. Hydrophytes. They are more or less completely submerged or free floating on the
surface of the water. The hydrophytes may be subdivided into following heads.

(i) Benthophytes. Several fresh water and marine algae are found in attached condition.
The fresh water such as Chara, Nitella, Cladophora, Gongrosira, Chaemoszphon etc., are found
attached to some substratum in the bottom of the water. Almost all of brown algae (Phacophyceae)
are found in attached condition to some substrata in the sea.

(ii) Epactiphytes. Such algae grow along the shores of lakes and ponds, and may be delimited
from benthophytes with some difficulty. The most important fresh water forms are — Oedogonium,
Chaetophora, some spe01es of Spirogyra, Mougeotia, some diatoms, Scytonema and Rivularia.

(iii) Thermophytes. Many algae are reported from hot springs. These algae may tolerate
the temperature upto 70°C or more than that. According to Copeland, 53 genera and 153 species
of Chroococcaceae may survive upto 84°C. Some Oscillatoriaceae may survive upto 85°C. This
supports that Myxophyceae (blue-green algae) are primitive.

(iv) Planktophytes. The algae which float on the surface of the water are called ‘planktophytes’.
They may be of two types, 'i.e., (a) euplanktophytes (b) tychoplanktophytes.

(a) Euplanktophytes. They are ncver attached, and from the very beginning are free flodting,
e.g., diatoms, Cosmarium, Closterium, Microcystis, Sphaeroplea, Scenedesmus, Pediastrum,
Chlamydomonas, Volvox, other Volvocales and some members of Chroococcales. The above
given forms are fresh water in habit.

(b) Tychoplanktophytes In the beginning such algae are attached, but later on they becpme
detached and free flqatmg, e.g., some spceics of Spirogyra, Zygnema, Cladophora, Oedogonium,
Rhizoclonium, Mougeotia, TrtboRema, Microspora, Cylindrospermum, Tetraspora, Rivularia,
Nostoc, Gloeotrichia, Sargassum ¢€lc.

(v) Halophytes. The algac occur in saline waters are known as ‘halophytes’. The most
striking examples are Dunaliella and Chlamvdomonas which occur in salt lakes, the species
of Scenedesmus, Aphanocapsa, Pediastrum, Ap‘ﬁanothece Oscillatoria are found in saline waters;
the species of Enteromorpha are found in inland astuaries ; many species of Ulvales, Ulotrichales,
Conjugales, and Myxophyceae are found near the sea in astuaries.

(vi) Epiphytes. Many algac arc found upon other living plants and bigger specigs of algae.
Aphanochaete, Bulbochaete, Oedogonium and Microspora, are found as epiphyies upon larger
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species of Oedogoniurm, Cladophora, Rhizocloniumn, Vaucheria and Hydrodictyon species. Co-
leochaete nitellarurn is epiphytic upon species of Chara and Nitella. Some of the species of
Coleochaete are epiphytic upon some grasses grown on the banks of the ponds and the hydrophytes
such as — Vallisneria, Typha, Ipormoea and several other aquatic plants. Chaetonerna is found
epiphytic on the mucilaginous masses of Tezraspora and Batrachospermum.

(vii) Epizoophytes. Certain algae are found on living agquatic animals such as turtles, mollusc
shells, fishes etc. Species of Cladophora grow upon mollusc shells. Protoderrma and Basicladia
occur on the back of turtles. Characiopsis and Characiurm occur on the posterior and anterior
legs of Branchipus respectively.

2. Edaphophytes. Such algae are also called terrestrial algae. They are found upon or
inside the surface of the earth. They can be (i) saphophytes and (i) cryptophytes.

() Saphophytes. They are surface algae. Most of the species of Myxophyceae are found
upon the surface of the soil. Besides, Mesotaenium, Botrydium, Protosiphon, Oedocladium,
Vaucheria, Fritschiiella and many others are met with .upon the surface of the wet soil.

(ii) Cryptophytes. Such algae are subterranean in habit and occur inside the soil. The
species of Myxophyceae are found in the soil. The species of Nostoc, Anabaena and Fuglena
have been reported from the paddy fields, where they also fix the atmospheric nitrogen in the
soil to enrich the fertility of the fields.

3. Aerophytes. Such algae are aerial in habitat. They are found upon the trunks of trees,
walls, fencing wires, rocks, and animals and so many other aerial substrata.

) Epiphyllophytes. Such algae are epiphytic upon leaves of trees. Species of Trentepohlia
are commonly found upon the bark of trees. They also occur upon rocks and fencing wires.
They are abundantly found on the fencing wires of Calcutta botanical gardens. Phycopelizis occurs
upon Rubus ; Phyllosiphon on Arisaema ; Rhodochytrium on Asclepias and Solidago.

(ii) Epiphloephytes. These algae grow on the bark of trees mixed with many mosses
and liverworts. Phormidium, Scytonema, Haplosiphon and Schizothrix grow on the bark of uees
mixed with liverworts. ‘

(iii) Epizoophytes. These algae are found even on the bodies of land animals. Certain
Chaetophorales are found even on the hairs of sloth.

(iv) Lithophytes. Many algae grow on the rocks and walls. The species of Scyfonema
grow on the walls in rainy season and the whole wall becomes black spotted. Vaucheria, Nostoc
and many other algae are also found on wet rocks.

4. Cryophytes. These algae are found on ice and snow. These algal forms cause red snow,
green snow, yellow snow, yellowish green snow and violet snow. In European countries, especially
in arctic region the gré&essnow is caused by Chlamydomonas, Ankistrodesmus and HiMesotaeniurm;
red snow is caused by species of Chlamydomonas, Scotiella, Gloecapsa and diatoms.

Certain species of Ulothrix, Oedogonium, Pleurococcus and Nostoc cause yellow or yellow
green sSnow.

Alaskan (1942) classified the €fyo algae in four groups:

) Those algae which can grow only on ice, e.g.., Ancylonerma, Mesotaenium.

(ii) Those algae which can occur only on snow, e.g., Scotiella, Chlamydomonas.

(iii) Those algae which can grow on ice and snow both, e.g., Cylindrocystis, Trochiscia.

(iv) Those algae which can grow on ice or snow. These are not true cryophytes, e.g.,
Gloeocapsa, Phormidiwm. )

5. Symbionts or endophytes. Many algae grow in symbiotic association~of other plants.
The moststriking example of symbiosis are lichens. here the algae are found in symbiotic association
of fungi. Various Myxophyceae, e.g., Chroococcus, Nostoc, Microcystis, Gloeocapsa, Scytonema,



Rivularia etc., have been separated from lichens. Some green algae, e.g., Coccomyxa, Chlorella,
Protococcus, Palmella etc., are also found as symbionts in lichens.

Besides, several algae are endophytes in the tissue of other plants. Anabaena azollae is
found inside the leaves of Azolla (a Pteridophyte). Anabaena cycadae is found in the coralloid
roots of Cycas. Nostoc has been reported from the tissues of Anthoceros and Notothylas. Nostoc
is found in the leaves of Sphagnum (Bryophyta) and several angiosperms. Chlorochytrium 1is
endophytic inside Lemna, Ceratophyllum and certain mosses.

6. Endozoophytes. Certain algae occur inside the body of animals. Zooxanthella 1s found
inside fresh water sponges; Zoochlorella is found inside Hydra viridis. According to Langeron
(1923), about 14 species of Oscillatoriaceae are found in the digestive and respiratory tracts
of various vertebrates. ‘

7. Parasites. Certain algae are parasites upon other plants. The most striking example
is Cephaleuros virescens which causes the havoc of tea foliage in Assam and neighbouring areas,
called ‘red rust of tea’.

8. Fluviatile algae. Such algae are found in rapidly flowing waters; Ulothrix occurs in
mountain falls. Stigeoclonium, Batrachospermum 1s reported from the swift running streams of
Dehradun and other hilly tracts. ‘
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Vegetative reproduction: A form of asexual
reproduction in plants, in which unicellular or
multicellular structures become detached from
the parent plant and develop into new individuals
that are genetically identical to the parent plant.)
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One individual can produce copies of itself
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* spore, areproductive cell capable of developing into a new individual without
fusion with another reproductive cell. Spores thus differ from gametes, which
are reproductive cells that must fuse in pairs in order to give rise to a new
individual. Spores are agents of asexual reproduction, whereas gametes are
agents of sexual reproduction.

: Zoospores 4S jaiall &1 e
» Zoospores are flagellated reproductive cells from which a new

individual/colony can grow; sometimes the spores begin to develop within the
mother cell and lack flagella
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|SOga MY both gametes look

identical

Heterogamy: both gametes
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Aplanogamy or conjugation:
two filamentous strands (or two organisms) of the
same algae species exchange genetic material through

the conjugation tube.
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Monecious: both gametes produced by the same
individual

Diecious: male and female gametes are produced by
different individuals

Homothallic: gametes from one individual can fuse
(self-fertile)

Heterothallic gametes from one individual cannot fuse
(self-sterile)

Antherozoid: male gamete of an alga.

Antheridium: part of an alga that produces
antherozoids.

Oogonium: organ in which the oospheres form.

Oosphere: female gamete of an alga.
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Figure 1-22 Zygotic mesosis in the green unicellular flagellate Chlamydomonas.
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Figure 1-23 Gametic meiosis in 3 monecious species of the brown rockweed Fucus.
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1. Gametophyte: typically haploid, produces gametes
by mitosis

2. Sporophyte: typically diploid, produces spores by
meiosis

3. Isomorphic: sporophyte and gametophyte look
alike



Figure 1-24 Sponc meioss in the green alga Ulva, Note that there are two free lving multiceliular stages, or
haplowd and one diploid {alternation of generations),



Table 1.4

Pigments

Chloro-
phyceae

Xan-
thophyceae

Bacillario-
phyceae

Phaeo-
phyceae

Rhodo-
phyceae

Myxo-
phyceae

Chlorophylls :
Chlorophyll
Chlorophyll
Chlorophyll
Chlorophyll
Chlorophyll

[ " o o

Carotenes:
o Carotene
B Carotene
e Carotene -
Flavicin

Xanthophylls
Lutein
Zeaxanthin
Violaxanthin
Flavoxanthin
Neoxanthin
Fucoxanthin
Neofucoxanthin A
Neofucoxanthin B
Diatoxanthin
Diadinoxanthin
Dinoxanthin
Neodinoxanthin
Peridinin
Myxoxanthin
Myxoxanthophyll
Unnamed

Phycobilins:
r-Phycoerythrin
r-Phycocyanin
c-Phycoerythrin
c-Phycocyanin
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AAA—Indicates the principal pigment in each of the four groups of pigments.
AA—Indicates a pigment comprising less than half of the total pigments of the group.
A—Indicates a pigment comprising a small fraction of the total pigments of the group.
O—Indicates absence of a pigment.



* Significance to humans

* Beneficial algae
— Base of the aquatic food chain- especially important are the diatoms and

dinoflagellates

a. Seaweeds are not only food, but shelter for aquatic organisms- especially
important are the kelps, which form underwater forests; Sargasso Sea
community

b. Some red algae are reef builders in tropical seas; as important or more
important than coral animals

Other (e.g., fertilizer, fodder, etc.)

 Harmful algae- excess growth causes:

Clogging of waterways, streams, and filters- when water is polluted with
nutrients such as fertilizer or sewage
e Abad taste to water when present in large numbers

* Toxicity to animals (paralytic shellfish poisoning, red tides- both caused by
dinoflagellates)

 Commercial uses of algae

Algin- thickening agent in ice cream, marshmallows- from brown algae;
carrageenan- in foods, puddings, laxatives, toothpaste- from red algae

lodine- from brown algae

Agar- from red algae

Food- especially reds and browns- important in East Asia
Diatomaceous earth used for filtering, insulating, and soundproofing
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Classification Scheme of the Different Algal Groups

Kingdom Division Class
Prokaryota eubacteria Cyanophyta Cyanophyceae
Prochlorophyta Prochlorophyceae
Eukaryota Glaucophyta Glaucophyceae
Rhodophyta Bangiophyceae

Florideophyceae

Heterokontophyta Chrysophyceae
Xanthophyceae
Eustigmatophyceae
Bacillariophyceae
Raphidophyceae
Dictyochophyceae
Phaeophyceae

Haptophyta Haptophyceae

Cryptophyta Cryptophyceae



Dinophyta Dinophyceae

Euglenophyta Euglenophyceae
Chlorarachniophyta Chlorarachniophyceae
Chlorophyta Prasinophyceae

Chlorophyceae
Ulvophyceae
Cladophorophyceae
Bryopsidophyceae
Zygnematophyceae
Trentepohliophyceae
Klebsormidiophyceaze

Charophyceae
Dasycladophyceae



* Canophycophyta- Myxophyceae-
* Blue gree Algae — Cyanobacteria
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CYANOBACTERIA

Cross Section Of

Wall Of Cyanobacteria
That Are Not Capable
Of Gliding

.

L]
External Oscillin Hair-like Fibers moss sections of a wall
Serrated of a cyanobacterium that is not
Layer capable of gliding and a cross section
(S - Layer) 3 a wall of a cyanobacterium that is

capable of gliding. Cyanobacteria
that can glide have an additional two

Outer

Membrane wall layers on the outside. (From

Periplasmic ” : Hoiczyk and Baunagjster, 1995.)

Y

Space

Peptidoglycan |
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Membrane

Cross Section of Wall
Of Gliding Cyanobacteria.
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Heterocyst Hyella sp.

Mucilage india Ink

A drawing of a filament of Hyella sp. in India ink.
This method clearly shows the sheath around the filament.
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Fig. 2.13. Blue green algae (Myxophyceae). The ultra structure of a heterocyst in L.§, (diagrammatic)
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Orders

1.

2.

Chroococcales: they are unicellular or colonial; they
reproduce by cell division and endospores.

Chamaesiphonales: they are unicellular or colonial;
epiphyte or lithophytes; they reproduce by end- or
exoospores.

Pleurocapsales: they are non — heterotrichous
filamentous types; heterocyst absent; reproduce by
endospores.

Nostocales: they are non — heterotrichous filamentous
types; heterocyst present; reproduction by hormogones,
hormospores and Akinetes.

Stigonematales: they are non — heterotrichous
filamentous types with true branching; mostely
heterocyst present; reproduction take place by
hormogones, hormospores and rarely by Akinetes.
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1. Family: Chroococcaceae
2. Family: Entophysalidaceae
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Fig. 2.4. Gloeocapsa sp. Non-filamentous blue green algae. A-B,
. individuals; C, cell division.



. ; ' °
e few ot : | ot Icrocystis o>
VLSS 24U 5 el olyal) 8 h}u M, ; y Liie
T u\ . \ L.JA A S':S B MJS_\A -
Al 45 S LAl s sl L3 5y 5
v - dal &’ 119 A o)
& LIAT) elliad sale o 4dled 4D F=

Lo A

>

e wt ol JEVPSTUON | PV
Pseudovacules 48 &l sad e “‘ °
5y A1l B ] Lol f‘\ aty| 434)24 SIS

SPHERICAL CELLS

gl
@GELATINOUS matRx ) 5
N2 o+t

------



3alas 3 ) gara Glaand S5 Merismopedi i e
el 5l aila (S a5ty 5 Laliiie SIS 3405 Aidla

O W I

L4
n v







M\)J\ DJ..\A‘A.AJ‘



Orders

1.

2.

Chroococcales: they are unicellular or colonial; they
reproduce by cell division and endospores.

Chamaesiphonales: they are unicellular or colonial;
epiphyte or lithophytes; they reproduce by end- or
exoospores.

Pleurocapsales: they are non — heterotrichous
filamentous types; heterocyst absent; reproduce by
endospores.

Nostocales: they are non — heterotrichous filamentous
types; heterocyst present; reproduction by hormogones,
hormospores and Akinetes.

Stigonematales: they are non — heterotrichous
filamentous types with true branching; mostely
heterocyst present; reproduction take place by
hormogones, hormospores and rarely by Akinetes.
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Fig. 2.4. Gloeocapsa sp. Non-filamentous blue green algae. A-B,
. individuals; C, cell division.
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