ECTOCARPUS
SYSTEMATIC POSITION:

Division - Algae

Class - Phncophycczlcl
Order - Ectocarpales
Family - Ectocarpaceae
Type - Ectocarpus sp
OCCURRENCE:

Ectocarpus is a multicellular, filamentous, branched, marine,
brown alga. [t occurs in colder seas of polar and temperate regions. It
grows abundantly on sea shore attached to rocks and stones. Some
species of Ectocarpus grow epiphytically on other algae. A very few
species grow cpizoically on the fins of fishes.

THALLUS STRUCTURE:

The plant body of Ectocarpus is a multicellular, filamentous, much
branched, brown coloured thallus. The thallus is differentiated into two
portions i.e.

i) Prostrate portion,
ii) Erect portion.

The prostrate portion is composed of many horizontal, branched
filaments attached to the substratum by rhizoids.

The erect portion of thallus is composed of many crect, aerial,

Scanned by CamScanner



dehicate, much branched filaments ma taft. The ereey RIS
composed ol aseries of rectangular o evlindrical celis, 7y, |
' Cregy

| Ul
The Lueral branches are developed from just bencath the Ol
S

(laments bear many Lateral branches and they have tupvrinn

Fctocarpus plants are ol two types 1.e. (i) Hp”m[)h}'lic "
Diploid or Asexual plant (i Gametophytic or Haploid o Sexuy|
plant. Both types ol the plants are similar morphologically ang alterny
regularly in the hife cycle.

Lrect hranched
Lilaments in talt

Lateral
branches

I'rostrate Tapering end
filament :

Suhbstratum

Fig.6.1. ALGAE: Ectocarpas - Thallus structure.

Single cell structure:

The Ectocarpus thallus 1s composed of many rectangular or
cylindrical, uninucleate cells. The cells have double layered cell wall
The outer layer is pectic in nature and inner cellulose in nature. The
protoplasm contains many discoid or band shaped or ribbon like
chromatophores without pyrenoids. They are yellow brown in colour.
The protoplasm also contains cell organells like mitochondria, nbosomes,
golgi bodies, endoplasmic reticulum ete. in addition to the reserved
food material in the form of complex carbohydrates.
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10 RODUCTION
oo reproduces asexually and sexually.

veen tal reproduction:
S canpi reproduces asexually during the period of favourable
Hions by the formation ol two types of sporangia 1.¢.

I Plarilocalar sporangia.
i) Untlecular sperangia.

The asexval reproduction is mainly concerned with the diploid
or sporophytic or asexual plant of Ectocarpus

Asexual reproduction by the formation of plurilocular sporangia:

The plurilocular sporangia are small, elongated. cone like,
multicellular, stalked or sessile structures. They are developed on the
lateral branches of diploid plants of Ectocarpus. The plurilocular
sporangia are composed of several hundred of cubical, diploid,
uninucleate cells. The cells are arranged in many transverse tiers in the

sporangium.

During the process of formation of the plurilocular sporangia,
many small, diploid protuberances are developed on the lateral branches
called the plurilocular sporangial initials or sporangial mother cells
(PSMC). The sporangial mother cells enlarged in size due to
accumulation of large amount of food material. They elongate in size
and become cone like. The content of the sporangial mother cells divide,
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edivide. ransversely.vertically. mitotically and results intc. the fox
of many cubical cells in many transverse li'c!'s. NO}‘-' the elongm
like, splvran aial mother cells with many cubical, diploid cejjg behy
the plurilocular sporangia.

When the plurilocular sporangia IMAIE, protoplasm of the Cubjie
cells metamorphoses into a single. motile. biflagellate, kidney g,
and diploid structure called the Zoospore. The zoospores are the resy]
of mitotic division. hence are also called as mitozoosporeg Thl
mitozoospores have two flagella of unequal length. The lom,;Tt
flagellum is called as the tinsel type flagellum and shorer g The
whiplash type flagellum. They have a small spot just near the g, of
the flagella called the eye spot.

When the mitozoospores mature, liberated outside by [UPLurine
wall of the plurilocular sporangium. The liberated mitozoospores S\wﬁ;
for some time, come to rest, loose their flagella and become roundag
The rounded non motile mitozoospores germinate by putting outsjge a
germ tube. The germ tube grows independently and finally gives rise
to a new diploid plant of chacarpus.
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f Diploid plant

Germ tube ZT spores
&
&

;)

g

. Ruptured
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flagellum sporangium

flagellum
Fig.6.3 (A-K). ALGAE: Ectocarpus - Asexual reproduction
by the formation of plurilocular sporangia.
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Asexual reproduction by the formation of unilocular sporangia:

The unilocular sporangia are small, globose or rounded or
spherical orknob like, stalked or sessile, unicellular, uninucleate, diploid
structures. They are developed on the lateral branches of the diploid
plant of Ectocarpus.

During the process of development of the unilocular sporangia,
many small diploid protuberances are developed from the lateral
branches. They arc called as the unilocular sporangial initiales or
unilocular sporangial mother cells (USMC). The USMC enlarged
in size due to the accumulation of large amount of food material. The
enlarged, knot like, unicellular, uninucleate diploid USMC are called
as the unilocular sporangia.

When the unilocular sporangia mature, the diploid nucleus
undergoes reduction division and results in to the formation of four
haploid daughter nuclei. The reduction division is followed by repeated
mitotic division and results into the formation of many haploid nuclei.
The protoplasm of the haploid, multinucleate, unilocular sporangium
undergoes cleavage (spliting of protoplasm into many divisions) and
results into the formation of many, haploid, uninucleate, daughter
protoplasmic bodics. Each dauguter protoplasmic body
metamorphoses into a single, motile biflagellate, kidney shaped, haploid,
structure called the zoospore. The zoospores are the result of meiotic
division, hence they are also called as the meiozoospores. The
meiozoospores have two flagella of unequal length like the
mitozoospores. They have an eye spot just near the base of the flagella.

When the meiozoospores mature, liberated outside by rupturing
the wall of the sporangium. The liberated meiozoospores swim for some
time, come to rest, loose their flagella, become rounded and non motile.
The non motile meiozoospores germinate by putting outside a germ
tube. The germ tube grows independently and finally givesrise toa

new haploid plant of Ectocarpus.
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Fig.6.4 (A-K).ALGAE: Ectocarpus- Asexual reproduction
by the formation of unilocular sporangia.
Sexual reproduction:

Ectocarpus reproduces sexually during the period of
unfavourable conditions. The sexual reproduction in Ectocarpus is of
three types.

1) Isogamous type.

i)  Morphological anisogamous type.
ii)  Physiological anisogamous type.
Isogamous type:

The process of sexual reproduction in which the fusing gametes
are morphologically and genetically similar is called as the isogamous

type of sexual reproduction. This type of sexual reproduction is very
common in Ectocarpus. -
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mMorphological anisogamous type:
The process of sexual reproduction in which the fusing gametes

are morphologically dissimilar and genetically similar is called as the

morphological anisogamous type of sexual reproduction. It is very
rare in Ectocarpus.

Physiological anisogamous type:

The process of sexual reproduction in which the fusing gametes
are morphologically similar and physiologicaily dissimilar is called as
the physiological anisogamous type of sexual reproduction. It is very
rare in Ectocarpus.

The sexual reproduction in Ectocarpus is mainly concerned with
the gametophytic or Haploid or Sexual plant of Ectocarpus. It takes
place by the formation of gametangia which produce the gametes.

Structure and development of gametangium:

The gametangia are elongated, cone like, multicellular, stalked
or sessile structures. They are similar in structure with that of the
plurilocular sporangia. They are developed on the lateral branches of
haploid plants of Ectocarpus.

During the process of development of the gametangia, many small,
haploid protuberances are developed on the lateral branches called
the gametangial initials or gametangial mother cells (GMC). The
GMC enlarged in size due to the accumulation of large amount of food
material. They elongate in size and become cone like. The protoplasm
of the GMC divides and redivides transversely, vertically mitotically
and results into the formation of many cubical cells in many transverse
tiers. Now the GMC with many haploid cubical cells behave as the
gametangia.

Structure and formation of gametes:

When the gametangia mature, the protoplasm of the cubical cells
metamorphoses into a single motile, biflagellate, kidney shaped, haploid,
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Types of gnmetes:

) The pametes which are morphologically and Lenetically similyy
are called the isogametes. The isopametes are fenerally
developed in the same gametangium on the same haploj Dlint
(Homothallic species of Ectocarpus). The isogametes are Very
common in majority of the species of Ectocarpus,

) Thegametes which are morphologically dissimilar and genctically
similar are called the morphological anisogametes, Tp,
morphological anisogametes are generally developed in two
different gametangia of different size on the same haploid plang
of Ectocarpus (Homothallic sp.). The morphalogical
anisogameltes are very rare in Lclocarpus,

m)  The gametes which are morphologically similar and
physiologically different are called the physiological
anisogametes. The physiological anisogametes are gencrally
developed in two different morphologically similar gametangia
on two ditferent haploid plants of Ectocarpus of opposite strain
(Heterothallic sp.). The physiological anisogametes are very
rare in Ectocarpus.

Fertilisation or fusion of gametes:

When the gametes mature, liberated outside by rupturing the
wall of gametangia and swim in water.

During the process of fertilisation, the two gametes (Isogamelcs
or morphological anisogameltes or physiological anisogametes) come
very close to each other and fuse. The wall of contact between the two
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fusing gametes dissolves and plasmogamy takes place. Meanwhile
he fusing gametes loose their flagella. The plasmogamy is followed by
the karyagamy. The karyogamy results into the formation of a diploid
zvgote. Soon after formation, the diploid zygote germinates and put
outside a germ tube. The germ tube grows independently and finally
gives rise to a new diploid plant of Ectocarpus.

Gametangium

@' o
'_' /M
leid | A
= Diploid .
plant Haploid plant

TC ?—b e Germ tube
-. -
. . . L

gametes

T K Liberated
Diploid nucleus Tinsel
3 Zygote — flagellum
J
e
H G
Karyo I \F 5'118/
aryo- ust Whiplash R d
Plasmogamy P uptunre
gamy £aMY gametes flagellum  gametangium

Fig.6.5 (A-M).ALGAE: Ectocarpus- Sexual reproduction

Alternation of generation:

The two morphologically similar and physiologically or genetically
different plants i.e. Haploid and Diploid plants of Ectocarpus, alternate
regularly in the life cycle. This type of alternation of generation is called

the Isomorphic type of alternation of generation.
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GRAPHIC LIFE CYCLE:
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Fig.6.6. ALGAE : Ectocarpus - Graphic life cycle.
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