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General Characteristics :
1. The cells are eukaryotic in nature.
2. The cell wall is mainly made up of cellulose.
3. Flegella are one to many, equal in size, whiplash type and anteriorly inserted.
The flagellated cells have eye-spot or stigma in the anterior position, which remain
inserted at one side of the chloroplast.
4. The main pigment is chlorophyll-a and chlorophyll-b. ɑ-carotene and β-carotene
are present as accessory pigments. Phycobilins are absent. The pigments are located
in the membrane bound choloplast. Chloroplast generally contains pyrenoids.
5. The reserve food is starch, composed of amylase and amylopectin.
6. They reproduce by all three means i.e. vegetative, asexual and sexual. The zygote
or oospore is only diploid structure in their life cycle.

Occurrence :
The members of chlorophyta are generally grows in fresh water (90%) and the rest in
saline water, terrestrial habitat etc. –
(i) The fresh water members such as Volvox, Oedogonium etc. grow in ponds, pools and
lakes.
(ii) The members of Ulvaceae (Ulva) are predominantly marine.
(iii)Some member of Volvocales, Cladophorales grow both in fresh water and saline
water.
(iv) Some species of Ulothrix are subaerial and grow on damp soil.

(v) Some members may be terrestrial –
a) grow as epiphytes on tree trunk, leaves etc. (e.g., Trentepohlia);
b) as epizoic i.e. growing on animal bodies (e.g., Cladophora);
c) as endophytes (e.g., Chlorella);
d) as parasites (e.g., Cephaleuros).
(vi) They can also grow in further different habitats like –
a) hot springs (e.g., Chlorella),
b) snow (e.g., Chlamydomonas yellowstonensis) and
c) some remain partner in lichen associations.

Thallus organization :
They show a range of variation in the structure of plant body –



Unicellular motile – Chlamydomonas
Multicellular
 Colonial
 Coenobium – Volvox
 Palmelloid – Tetraspora
 Filamentous
 Unbranched – Oedogonium, Spirogyra, Ulotrix
 Branched
 Simple branched – Cladophora
 Heterotrichous – Coleochete

Morphology, Reproduction and Life-cycle of Volvox sp. :

Indian species :
Volvox aureus, Volvox merrille. Volvox globator, Volvox prolificus etc.

Plant body :
Plant body of Volvox is coenobium, like a hollow sphere of gelatinous substance. The
coenobium is the aggregation of a number of cells. But individual cell performs its own
metabolic functions like photosynthesis, respiration etc. A huge number of cells are
arranged towards the periphery in a single layer (the number of cells varies from species

to speciess and it ranges from 500
500-60,000). The central region of the coenobium is generally
hollow but in some cases, it is filled with gelatinous material or water.
Individual cell is spherical in sha
shape having cup-shaped
shaped chloroplast, with one or more
pyrenoid(s), an eye-spot, 2-66 vacuoles and a single nucleus. Each cell has two whiplash type
flagella of equal length, placed anteriorly. Adjacent cells remain connected by cytoplasmic
strands formed duringg cell division. In some species, cytoplasmic thread is absent. The cells
of the anterior region have large eye
eye-spot than the posterior region,, indicating the clear
polarity of the coenobium.

Reproduction :
Volvox reproduces both asexually and sexually. Asexual reproduction takes place
during favourable condition, but the sexual reproduction occurs during unfavourable
condition.
1. Asexual reproduction :
A few cells at the posterior side of the coenobium enlarge about 10 times. The cells
withdraw their flagella and become more or less round. These cells are called gonidia or
parthenogonidia or autocolony initials.. The gonidium is separated from the vegetative cells
by its position and size.
Initially the gonidium unde
undergoes
rgoes longitudinal division with respect to the colony and
forms 2 cells. The second division is at the right angle to the first one and forms 44-celled

stage. These cells again divide longitudinally and form 8-celled stage. This stage is called
plakea stage or cruciate plate. The 4th division forms 8-celled stage and at that time it
becomes a hollow sphere, called phialospore. The division of cells continues up to the
number specific for a particular species. The cells are now facing towards the centre. This
group of cell undergoes inversion, by which normal pattern of colony is achieved.
Many such colonies may develop in a coenobium and they swim freely inside the
gelatinous matrix of the mother coenobium. Later on the daughter coenobia come out by
rupture of the mother colony.

2. Sexual reproduction :
The sexual reproduction is of oogamous type. Some species (Volvox globator) are
monoecious and others (Volvox aureus) are dioecious. Most of the monoecious species are of
protandrous type (i.e. antheridia develop and mature earlier than oogonium). Some cells of
the posterior region of the colony withdraw their flagella and develop into reproductive
bodies called gametangia. The male gametangia are called antheridia and the female as
oogonia.
Development of antheridium : During development of antheridium, an antheridial
initial becomes differentiated from the colony. It is like a gonidium, which is aflagellated,
larger in size than vegetative cells and contains dense cytoplasm with a single nucleus. Like
the asexual stage, the cell undergoes repeated longitudinal divisions, arranged in groups and
then undergoes inversion by which anterior side of the cells faces towards outer side. Each
cell develops into unicellular, elongated, fusiform, naked and biflagellate antherozoid. The
antherozoids are released individually or in groups.

Development of oogonium : Single vegetative cell of the colony at the posterior side
withdraws its flagella, enlarges
ges in size and become a more or less flask--shaped oogonium.
The entire protoplast without any division, forms an uninucleate, non
non--flagellated egg or
female gametophyte. The egg or female gametophyte is spherical and green in colour ((having
parietal chloroplast). It has many pyrenoids and large amount of reserve food. The mouth of
the flask-shaped
shaped oogonium opens towards the outer surface of the colony.
Fertilization : After maturation, the antherozoids are liberated from antheridium
either singly or in mass. They move in water and get attracted to the surface of the oogonium
by the chemotactic stimulation. A few antherozoids enter the oogonium after breaking the
oogonial wall with the help of proteolytic enzyme probab
probably secreted
ecreted by the antherozoids.
After entering the oogonium, only one antherozoid succeeds to fertilize the egg and forms the
zygote. The zygote secretes a thick wall around itself. It accumulates the haematochrome and
becomes red in colour. The wall of the zygote may be smooth or spiny. Zygote is liberated by
the degeneration of the mother wall.

Germination of zygote : After a long period of dormancy, the zygote germinates
during favourable condition. Before germin
germination,
ation, the diploid nucleus of the zygote undergoes

meiotic division and forms 4 haploid cells. Either all of the 4 haploid cells or only one out of
4 haploid cells survive and undergo mitotic division.. Further division is like that of the
asexual reproduction which ultimately leads to the germination of a new colony.
colony

