STRUCTURE AND
REPRODUCTION
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INTRODUCTION

O

1. Cyanobacteria are photosynthetic
bacteria formerly known as blue-
green algae.

2. Most are found in the soil and in

freshwater and saltwater

environments.
3. The majority of species are
unicellular, but some may remain

linked and form filaments.
o




4.Cyanobacteria, which are autotrophic,
serve as important fixers of nitrogen in
food chains. 5.In addition, cyanobacteria,
a key component of the plankton found
in the oceans and seas, produce a major
share of the oxygen present in the

atmosphere, while also serving as food
for fish.

6.Some species of cyanobacteria coexist
with fungi to form lichens.
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STRUCTURE OF CYANOBACTERIA

O

Blue-green algae are the most primitive
organisms in the plant kingdom and show
typical prokaryotic organization




A typical cell of blue-green algae is
composed of the following
components:

1. Outer cellular covering.

2. Cytoplasm. 3. Nucleic material.

1. Outer Cellular Covering:

The outer covering of cell includes:
(a) Mucilaginous layer

(b) Cell wall and

(c) Innermost plasma membrane.




(a) Mucilaginous layer:

Mucilaginous sheath is the outermost layer covering the cell
wall. In some cases the mucilaginous layer is very
conspicuous and forms mucilaginous sheath but in others it
may be inconspicuous. It protects the cell from the injurious
factors of the environment.

(b) Cell wall:

Just below the mucilaginous layer is present cell wall.
Electron microscopy has revealed that the cell wall is
relatively complex structure. The cell wall is 2 or 3-layered
and the inner layer lies in between outer wall layer and
plasma membrane. The cell wall is formed of polysaccharides
and mucopeptides.







(¢c) Plasma membrane:

The plasma membrane is selectively permeable
living membrane enclosing the cytoplasm and is
lipoproteinic in nature.

2, Cytoplasm:

Below the plasma membrane is seen the
groundplasm which contains structures of different

shapes and functions. In the peripheral region of
cytoplasm are located lamellae which contain
pigmemts. Fine structure study has made it clear
that the pigmented lamellae are not organised into
plastid. Lamellae or membranes are derived from
plasma membrane.




The pigments in lamellae include chlorophylls,
carotenes, xanthophylls, c-phycoerythrin and c-
phycocyanin, the last two are characteristically
found in blue-green algae only.

In addition to lamellae, several membrane bound
vesicles may also be seen in the cytoplasm and they

may sometimes be stacked in layers.
Besides, ribosomes may be found scattered in the
groundplasm.




3. Nuclear Material:

The nucleoplasm or DNA containing region
is centrally located in the cell and shows a
fibrillar structure.

Nucleoplasm is feulgen- positive but is not
organised into an electron micrograph of cell,

nucleus, i.e., there is no nuclear boundary
and no nucleolus.

During division the nucleoplasmic material
dispersed throughout the cell divides into
two and no spindle apparatus participates in
this process.




REPRODUCTION IN CYANOBACTERIA

Q.

Reproduction in Cyanobacteria:
Cyanobacteria also reproduce asexually
and the commonest mode of
reproduction in them is transverse

binary fission.

In addition, there are certain
specialized structures such as
akinetes,hormogonia, hormocysts and
spores, which are partly involved in the




1. AKkinetes:

Most filamentous cyanobacteria develop
perennating structures (dormant structures) in
adverse condition. These structures are larger than
the vegetative cells, are equipped with thick walls,
and are called akinetes (Fig.). When favourable
condi-tions return, they germinate and produce

new filaments.
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FiG. 6.12. Trichomea of Anabasena possessing haeterocyst and
akineta.




2. Hormogonia:

All filamentous cyanobacteria reproduce
by fragmentation of their filaments
(trichomes) at more or less regular
intervals to form short pieces each

consisting of 5-15 cells.

These short pieces of filaments are
called hormogonia.

The latter show gliding motility and
develop into new full- fledged filaments.




3. Hormocysts:

Some cyanobacteria produce
hormocysts, which are multicellular
structures having a thick and massive
sheath.

They may be intercalary or terminal in
position and may germinate from
either end or both the ends to give rise
to the new filaments.




4. Spores:

Non-filamentous cyanobacteria generally produce
spores such as endospores, exospores and nanocysts
which contribute by germinating and giving rise to
new vegetative cells when the unfavourable condition
1S over.

Endospores are produced endogenously like those in
bacteria; exospores are the result to exogenous
budding of cells, and the nanocysts are produced
endogenously like endospores.

The difference between an endospore and a nanocyst
is that in endospore formation the parent cell
concomittantly enlarges in size, whereas in nanocyst
formation there is no such enlargement of the cell.




