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Class Desmophyceac (inc¢

Prutospidalcslh < (Red algae) : phom.\ynlhclic pigmcgln are chlorophyll-a, (d ip, -
Dnismn 8. RhOdOPh_\chP Aj a nd c phyCUCVanin- 'J“UPhyCUCyallll\; ’._und b—phyu,cr) lhnnl U\+b
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Stored food 1s floridean starch (glycogen-like). Mostiy
re fresh water. )
yeeae, which in turn includes two sub-classes

Florideoph_\'cidac; r-
carotene and several xanthoph:vlls. .
brackish and salt water in habitat, some &
It contains a single class thduph
viz. Bangiophycidae and Florideophymdae.
" Sub-class Bangiophyc1dae cor'n
Goniotrichales, Compsopogonales and Banglales..
Sub-class Florideophycidae contains '
Cryptonemiales. Giganinales, Rhodymeniales and Ce?rarplales.
Cryptophycophyta (Cryptomonads) : Photosynthet‘lc pigments are chlorophll-a, -¢, a-, B-
an { >-carotene; distinctive xanthophylls (alloxanthin, crocoxanthin and monadoxanthin);
ycobilins. Stored food is starch. Fresh water, brackish water and salt water in habitat.

This division does not include any class and order.

Classification of Algae by Robert E Lee 1989
ing Christensen, (first edition of the book was

ains 4 orders such as Porphyridialey

5 orders such as Nemalionaleg

Division 9.

Robert Edward Lee in the year 1989 proposed a classification follow
published in 1980),in which he divided the algae into 6 groups, like— Cyanophyta, Glaucophyta, Chromophyta,

Rhodophyta, Chlorophyta and Charophyta. The largest division is Chromophyta which includes 10 Classes, like—
Euglenophyceae, Bacillariophyceae, Xanthophyceae and Phacophyceae and others.
In the years 1989 he modified his classification as was proposed in the year 1980.
of this classification are —
(i) Maintaining co-ordination with

under four different groups.
(ii) By creating new division Prochlorophyta, Chlorophyll b containing algae are included under \#

(iii) Instead of keeping Charophyta in separate division, he included both the Classes Chlorophyceae
and Charophyceae under the Division Charophyta.

(iii) Elimination of the division Chromophyta and keeping the different Classes under different divisions
e.g. Phacophyceae — Phaeophyta.

The standard Botanical Classification system is used in the systematics of the algae.

Phylum - phyta

Class - phyceae

Order - ales

Family - aceae

Genus -

Species -

Group 1. Prokaryotic algae

The main characteristics

their evolution, the different divisions of the algae are included
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potosynthesis 18 carried out by modified endosymbig;.
pivision Rhodophyta (Red aleae) Chlor- . 11L ic Cyanobacteria e.o.
: . sat) = ophylls ©
. storage product is an st POYIls a and d. phycobil; :
Is, M_OTJ‘L p ct1s floridean starch » only one class Rhodo 1p}.]'\“)bmprotem present. no flagellated
pivision Chlorophyta (Green algae) — Chlorophy1l Ophyceae e.g. Polysiphonia. .
- .o . S Y1ls a an N aq _
chloroplast. Divided into four Classes, like — Class 1 Mi*rd o oeege product starch s fourd nside the
Ch;irOPh."Ceae- e.g. Chara, Class 111 Ulvophyceae. e o Ul = OCE';‘-OHOCIOphyceAe e.g. Monroniella, class 11.
. b .e.g. Ulva. N ¥ —
Class I. Micromonadophyceae S Momtonislle ass IV. Chlorophyceae. e.g. Chlorella.
Class II. Charophyceae — Motilic cells asv ’

TR S asyn ~ . . cos .
qseellar root consisting oF 2 broad g of s imetrical, two flagella attached in a lateral position in cell,
-mjcture ay be presgnt ot 0 nmrotubu'ha and a second smaller microtubular root, multilayered
s e rence O-f coxnal 1 .rod Zoplast, SCFlles outside, motile cells common. predominantly fresh water,
0CC _ : production involving formation of a dormant zygote. meiosis occurs when the
zvgote germinates e.g. Chara. o

. Eukaryoti i < . _
Group 3 yotic algae with chloroplasts surrounded by one membrane of chloroplast endoplasmic

i olution of chloroplast:
slaucocystis, Cvanophora.

cel

reticulum.
Division Euglenophyta (Euglenoids) — Chlorophylls a and b, one flagella with a spiral row of fibnllar

hairs, proteinaceous pellicle in strips under the plasma membrane, storage product is paramylon,
characteristic type of cell division. Only one Class Euglenophyceae e.g. Euglena.

Division Dinophyta (Dinoflagellate) — Monokaryotic nucleus, chlorophylls a and ¢ present: cell
commonly divided into an epicone and a hypocone by a girdle. helical transverse flagellum, thecal plates
in vesicles under the plasma membrane. Only one Class. Dinophyceae e.g. Peridinium.

Group 4. Eukaryotic algae — With chloroplasts surrounded by two membrane of chloroplast endoplasmic

reticulum.

Division Cryptophyta (Cryptophytes) — Nucleomorph present between inner and outer membrane of
between inner membrane of chloroplast

chloroplast endoplasmic reticulum, starch is formed in grains
endoplasmic reticulum and chloroplast envelope, chlorophylls a and c,

is inside plasma membrane. Only one Class Cryptophyceae e.g. Crypromonas.
ometimes C: and Fucoxanthin present; flagellated —
n the

Division. Chrysophyta — Chlorophyll a, Ci, s nthir 1l
whiplash (front side) and tinsel (backside), stored food matter is chrysolaminarin — stored withi

vesicle of the cytoplasm.
Class I Chrysophyceae (Golden brown algae) e.g. Ochromonas

Class II Synurophyceae e.g. Synura

Division Prymnesiophyta (Haptophytes) - Two whiplash flagella,
and ¢, fucoxanthin, scales common outside cell, storage product usua
vesicles in cytoplasm. Only one Class. Prymnesiophyceae c'.g. I’r_\'nnunlvu.u‘n’.“ |

Division Bacillariophyta, Class—Bacillariophyceac (Diatoms) - 'L :llmlt:ic uqvmhion
hiving photosynthetic autotrophs, colourless heterotrophs or photOSYRTACHL 5

- " ) ~ ~ (

w i s calle > stule, chlorophylls con

g i all ¢ ' silicates called the trus ! ' WIS O s

) e e i wm}gﬂ:;‘i;ihc golden brown fucoxanthin, which gives the cells
ol g

chlorophvll a. ¢i. ¢ with the major caroten .
phyll a, ¢, ¢z with ) Bacillariophyceae e.g. Navi ala.

phycobiliprotein present, periplast

present, chlorophylls a

haptonema :
1g 1n

Iy chrysolaminarin occurti

ar, sometimes colonial, free
ts, cells surrounded
ain

ast, presence of

their characteristic odour. Only one Class : -
‘ : : . sqent with Chlorof e
i 4 algae) — Eye¢ spot present o qvpe, only one Class
Divic ) hyta (Y ellow-green alga "~ - ion whiplash type. onh
Jivision Xanthophy f the flagella tinsel type and back portion whij P
, £

Chlorophyl] a4 and ¢, front portion 0



last present outside, presence of chlorophy), ,
e, Chlorop Aiplu-\h Lype (generally reduced). Only One

portion 15 W

matophytd — Eye spot larg

Division Eumastig 1 ype nd back
front portion of the flagella insel b ‘ o . .
s E iematophyceae ¢-8. Chlorobofry? e ()I'Chl()r()phyll 4 and ¢, front poruon f’f the flage)y,

a i Frefne s Rhaphidnphyccuc e.g. Vaucheria.
and fucoxanthin stored food

Class Eumast -
Division R aphidophym (Chloromona s Only 608

tinsel type and back porﬁon WhipillSh typc‘ R -hloro hy“ a,C, ¢ )
Div.ifion Phaeophyta (Brown algae) — Presenc™ (l)ltuiar anp ellular, front porion of the flagell,
A L 4 — unice 5 CCtoCarpus.

~hryvsolaminarin, sporangia are of two types hyceae €-8- Ectocarf

- N > e , p .ide whiplash type only one Class Phacop y ot with tubular flagellar hairs.

tinsel yype and back side WIP : has been used t0 include all Prouists

) has bee

The term stramenopile (straw hair i
@ 1.2 Range of vegetative i.e. Thallus-structuré in alga€ -

e isati
The algae exhibit an enormous diversity of thalll{s Ofgac“tf::s

unicellular habit at one extreme to the giant macroscopic Strd .

diversity of thallus organisation (Figs. 1.5—1.7) may be group
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S in‘algae. A—Non-motile coccoid unicellular form in Chilorella sp.
bial type in Volvox sp- C—Non-motile coenobial type in Hydrodictyo
Dendroid type of thallus in Prasinocladus (after Fritsch).

n

Fig. 1.5 Plant body type
(Chlorophyta). B— Motile coeno

D— Palmelloid colony in Aphanothece sp. E—

1. Unicellular motile type — This type includes the simplest form i.e. unicellular plant body having

rounded, pear-shaped or oblong-shaped form bearing two flagella at their anterior region: they are motile. All

activities are performed by the individual cells. Example : Chlamydomonas, Chalorogonium sp.
) e 5 ne - - <
Phacus of Euglenophyta; Crytomonas and Chroomonas of Cryptophyta, ete.

¢— To this type belong unicellular, small, more or less sphenical,

vital
(Chlorophyta); Euglena,

2 Unicellular non-motile or Coccoid typ
non-flagellate and non-motile members, €.g. species of Chlorella, Chlorococcum, ete. Some members are

sfylltary, others are embedded in groups within a mucilagenous sheath. Examples @ species of Gloeocapsa
Chamaesiphon, etc. of Cyanophyta; and Porphyridium of Rhodophyta
In this type, a number of individual unicellular

3 Motile multicellular or Coenobial i.e. Colonial type
or less

cells with their flagella protruded out is embedded together in a gelatinous sheath to P
0 : L C ‘oenohi e . . 9. i3EMe é
rounded motile colony or coenobium (plural : coenobia). Example : Volvox sp. Eudorina Pandorina, etc. of

Chlorophyta, Certatium, Gonyaulax of Dinophyta.
4. Non-motile coe ‘ o Hlore the o .
s gl | ’l(. (m;/mlzl fype— Here the colony or coenobium is composed of non-motile cells arras
gle layer along the long axis, €.g. Scenedesmus sp. (Chlorophyta) or celly are attached end © o

wwed
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5. Palmelloid rype— It is a temporary stage for . b ™
\Chloroph,\"la) u:'lldc:i 'untavourable condili‘:)lzs_ gﬁ;nf;‘\/t\;:t ;Evt:chaal;:g,a (t;‘hlamydomlonas and Chromulina & |
sf\'dr_ﬂl_n'op-mofl ; d'ughler cells which are embedded within apco :ne,l e non-l_noule parent cell produces

g g gy cell wall. The daughter cells further divide fo B
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Fig. 1.6 Plant body types in algae. A—Unicellular motile (biflagellate) form in Chlamydomonas sp.

B— Unicellular non-motile form in Gloeocapsa sp. C— Non-motile coenobial type in Scenedesmus

sp.with cells arranged in a single layer. D—Filamentous polysiphonous thallus of Polysiphonia sp.
E—Complex thallus of Laminaria sp.

d means tree-like. In Prasinocladus (Fig. 1.5E), Ecballocystis, etc. the plant

6. Dendroid type— Dendroi
body looks like a microscopic tree. The mucilage is restricted in such cases usually at the base of the cells.

Here the cells of the thallus are attached with each other like branching by mucilage.

7. Filamentous type— In these types, the cells are arranged one upon the other either in a row or in
several rows to make the plant body filamentous or thread-like in appearance. Sometimes filamentous thallus
may be definite in length. The filaments may or may not be differentiated into base and apex. The filamentous
types may be branched, €.g. species of Cladophora, Pithophora (Chlorophyta) or unbranched, e.g. species
of Spirogyra, Ulothrix, Zygnema, Oedogoniu

m, etc. of Chlorophyta and species of Anabaena, Oscillatoria,
Calothrix of Cyanophyta. Sometimes the thallus may

have false branching e.g. Scytonema sp. (Cy anophyta).

8. Siphonaceous type—1n siphonaceous type, the thallus is made up of long. hollow t‘uhc—li'ke structure
called coenocyte. The coenocytic filament (without partition walls) contains many nuclei and 18 branched.
Examples : species of Vaucheria ( Chlorophyta), Botrydium (Chrysophyta, Xanthophyceae). |

9. Heterotrichous type—'t {etero' means di fferent and 'trichous' r}\cuns trichome or filament. lf] ttl::rsr!l)t’ﬁ);
the plant body is differentiated into a prostrat¢ system of branched hlun-\cnls growing alqng the ;u fmm o
(Le. creeping) and an erect system consisting of one or More hrqnchcd f11arpcnts d}:‘vcl(:plptgh :‘:;Vh:raclcristic
substratum. This type represents (he most highly advanced type oi" thallus. Thxs ty[;;e 18 Zl::;:ldiu o onchacte
features of the order Chaetophorales of Chlorophyta, such asﬂbuge()(?l().n‘lu';" th(?(Ii,oPh)’la (érwhmn-irhia)
etc. This type is also found is some species of Phaeophyta (Ectocarpus Sp-). :

and Cyanophyta ( Chaemosiphon), €1¢.

S
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' Pavenchvmaious VP chcalcd septation of filaments and cells division in two or more planes
it Parencavmarous iy e ¢ ,

results in the ‘r’.r \on of parenchymatous thallus like body insome algae. Such thallus may be ultimately

foliose and flat (Ulva sp.) or tubul «r (Enteromorpha). Some other complex thallus structure is seenin Charq,
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Fucus, Laminaria, Sargassum. elc.
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Fig.1.7 Plant body types in algae. A—Portion of a simple unbranched filament of Ulothrix sp.
B— Unbranched polar filamentous form in Calothrix sp. C— Filamentous form in Scytonema sp.
showing pseudo branching. D— Filamentous branched (true) form in Cladophora sp.

E— Heterotrichous branched filamentous form in Stigeoclonium sp. F— Filamentous branched
coenocytic habit in Vaucheria sp. G Dendroid habit of Prasinocladus sp. (after Fritsch).
H—Parenchymatous thalloid form in Ulva sp.

The plant body in some Cases is very complex being differentiated into a perennial and an annual

portion: in berween tWo such portions, a meristematic region is often present. The thallus is also internally
differentiated into pseudoparenchymatous and parenchymatous structures.

11. Uniaxial npe— Here the plant body is composed of parenchymatous thalli in which there is one
main axis and all others are side branches e.g. Batrachospermum or Dumontia of Rhodophyta.

Uniaxial type of thallus structure has been originated from the filamantous type in course of ev olution.

12 Multiaxial nvpe— In this type more than one axis
Chondrus, Scinaia, etc. the thallus construction is suc
close juxtaposition. giving the appearance of more tha
central and lateral axes forma compact cortex.

are present in the thallus body. In Polvsiphonia,
h that there are present a number of threads in
hie filaments i.¢. axes. Those different filaments of

@ 1.3 Origin of Algae : Whatever may have been the origin of the viruses and the bacteria, all the
divisions of algae must have arisen from bacterial ancestors, probably from among the autotrophic bacteria
(Dodson, 1960). It is not yet clearly understood due to lack of available evidence whether the different
divisions of algae arose independently or from a common ancestor. However the division Cyanophyta or




