: e of a Greek word,
< ild be the du Nﬂm
EEUSES Ommﬂ ghq;:‘»uid bethe derivative of a Latin word,,

€S
Thcn.?qftjfsf?:lﬂ\ F i Ch S system s NQ
y }galogm of the Great Britain, h‘m uly

8. isch, “the wcll kn Ubligh, Z
E ol r;\s on Structure and Reproduction of the Algae in 19 35 “"d 48.1n th
mmngldb::u.swmc own systemof ¢ classification for algae. lhs system is the Mog; i
§ a 1 § 3 [N J
i me1mdauthontameauoum on algae even today. e \ .
3 ‘ lhs Llasnﬁcahonh based 0,_’%{0“0“’!%" e | L
Prgmenratwr i ‘ . \ ,
.' etails of flagella
eserve foo ;
Prescncc or mncc of true nucleus inthe cells
A Range ¢ of thallus structures

: _ ::‘%kthods of reproduction

(SRR

atterns of life cycle. ‘
Bascd on these characters, Fritsch divided algae mto 11 classes. They are - ;
i "Chlorophyceae 7. Chloromonadineae L e
i /3) Xanthophyceae 8. Euglenophyceae (Euglenmeae) v
L DR . Chrysophyceae " 9. Phaeophyceae ,
A Bacillariophyceae 10. Rhodophyceae
¥ Cryptophyceae By FE Cyanophyceae (M onphyceacp
6. Dinaphyceae. ‘ ok

. C Iorophyceae

members of Chlorophyceae eotherwme called green algae. This class mdUdCb ,
mely: it '

Vi voca@- ' Oedogomales

Chlorococcales on_]ugales

i omchal% & g ; Slph() es
Cladophorales =+ @Mes.
‘Chaetophorales =

It includes 43 families Wlth 360 ‘
genera and about 5 7
e distinctive features of this class are given below , 00 species. ,

ﬁ /f Chlorophyceae are green algae.

,3} €y aré more common in ﬁeshwatér than in salt ;va - '
fer.
The thallus may be unicellular or multicellular. ‘multicellular, 1t ma)’ beﬁl‘"" enth

or heter ichous or siphonous or
| Pseudo arench
e ﬁ cell wall is richin cellulose p mamus !

Thehse ;;l-iaii‘;;g; :‘zl}"g'(‘ieen chrobaataphores whlch contam chlarop”.l’” 'l‘" cM i
Sl ropny an carotenoids oxnnatc Y e
A samepropo rtionusmhnghe; All these pxgmentsareapprl e

e pyrenoids present in the ' :
] ir‘stora‘ge food-is tme.s'td'
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Chap.4: CLASSIIUATIONOF ALGAE : e B L, o

9. Many species are haploid, but some are diploid. =

mﬁodllction may be vegetative, asexual or sexual.

11. The sexual reproduction may be isogamy, anisogamy or oogamy.

12. Life cycle may be haplontic, diplontic or diplohaplontic.

~13. It shows alternation of generation.

Pt —Cfﬂamydomonas
Jolvox
Chlorella
Oeﬂogoniunp
Caulerpa -
Coleochaete, etc.

o

vt

L3
}

R

~

. & |
 f
t-—

N A
'f f

5t
,,z_,J‘a }"

i

,ﬁjaﬁ

Caulerpa

- Qedogonium

Ve RS Cladophorg T T e
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B »ﬂanthophycea,
gt commonly called yellow m,’ o
"“lg

The members of !lns .
This class inct s4on '_;mngly._ e
H“\u(xhlmlduc) X ke BT ‘

X Hctuocowulu
Heteroteichales ‘ R
Hv!cmwplumaleo AL P el el 2
ith 75 genera and about 675 sl’ec,e, |
"‘Uns
it \

{
§ Cl here are 12 fami ilies wit
The distinctive features of the classare given below:

amhophyccae are e ellow-green n algae.
ore widely distributed in ﬁ. “ h
ﬂte
'ban,,, m

s ofthis class arem
be motile, unicellular ot multicellula
5

¥ The thallus may
may be palmelloid or dendrmd ot filam
e
| el kS org

4 lf mult\ccllular it

yll ;thcprescnceof 0‘5-‘
.and caromoﬂi! ot




& : oy
X Cup.2: CLASSIFICATION OF ALGAE X ) S
%rc are two (rarcly one) unequal ﬂagclla at the front end of thc cell, ifmotile.
iny members are haploid, but some are diploid. R '
M. Asexual and vegetative reproductions are common.
“Sexual reproduction is rare. It is isogamous, if present.

13. Botrydiun 1s an ex amp]e forXgnthophycean algae.

. Chrysophyceae

embers of this class are oﬂcn known as orange algae. This class includes 3 orders,

Chrysosphaerales iy
: ChrysotrichaIeP 1h ‘)}Q
20¢ <

hethallus may be a single cell or coccoid or palmelloid or dendroid or filamentous.

e members of this class are mostly flagellates. The flagella may be one or two rarely
three They may bWL.

: wall is non-cellulosic and bears silicified scales or calcified plates.

ers of this class contain | -2 brown or orange coloured chromatophores in
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m&ﬁ.ﬁm

12 I ‘ . e , &b
I cell. These chrom: wophores pmw% 0",0,“3 "‘]’"J”"J"‘}%/n ind g sm;,“ p &
cach cell. These ‘ saphyll 0l
» and xanthop ,

chlorophyils b “mm’"::m but are nuunclosud by mmch luyu, b ,

) pre T a
FPire mml: hmt:LI rserves are stored in the form of fut droplets ang leucqy,
~Lhotosynine Bl

\cﬁal reproduction 18 T ll i Isogamaus if present,

: F.xamp es:
Mallomonas,

_ “Chrysamocba,
1, S Phaevlhuﬂ” ion,
0 e * Pedinella, ete.
o SENGIT PR /) Qacmariophvceae

ﬁ therwise called golden - brown algae or diatopy

?; /" The members of the class
0 class inoluides two orders, namel
T gentrales

. Pehnales.
Them arc 11 famihes w1th about / 70 genera and 5300 species in this qay

-

istinctive features of Bacillariophyceae are given below:
“Bacillariophyceae are golden-brown algae or, diatoms.
‘Theyare wndcly dxsmbutcd in freshwater, sea water, soils and other terrestriqy,

embers of the class are unicellular or ﬁlamentous colonies,
colonial forms are cnclos‘éd/bm&ﬁge. ‘ ?
tie cells are mostly diploid.
6. The cell wall is made of pectin substances and silica.
2 7. The cell wall consists of two equal halves each of which is made of two or more hex
e ‘.a‘ommemed pieces. - : g

" 8.The members of this class contam yellow or golden - brown chromatophores.
i 9. The c}nonmnophoms contain excess of xanthophyll and carotenoids and smallamo
i of chiorophyll-a and c. The common xanthophylls are fucoxanthin, diatoxanthin

; i dwdino nthin.
.‘ .{.f ) e St"mg" products arefats Ieucosm and volutin.
R 11 Motile cells possess a single anteior pantonematic flagellum.

o5 ﬂ’l{rproducuon may be vegetauve, asexual or sexual,

i auxaspore formation e e Pf Otoplasts of mdmdual cells an i

UL
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& Whie cyele s diplontic rype.

Va1t shows wlternation of generation,
z Hl ‘:‘(.j!h[ﬂ\,
;) Pinmularia,
,‘_.f?»&rrm Hrli
Triceratium,
R Diplonesis,
. Naviculu,
;', B % £, ). 1 ap sfr .4‘#""‘7
i Cyelothera, ete. 7
£ rd
e ~8. Cryptophyceae
© [ Thisclass includes two orders, namely ;
t - my;/mnnnacln{u ,
.. Cryptococeales. | ~ & ?f’ %‘-
(T}u.rc are four jarmltes with 14 genera in this class, P ' <é‘:

5
/‘I/Ucdlsln:)\yc features of Cryptophyceac are listed below: 67 A k(}(;_
. Theyare more common in marine water. S
emembers are mostlymmilemm,lc cells, . @7
.3/1 he motile cells have two slightly unequal flagella at their anterior ends, ?

4. The members of the class usually bear two parictal chromatophores with various col-
bum, ¥

- 5.Thecells may be red, blue, olive yellow, brown or green because of various propor-
© tions of chlgrophyll-a and ¢, P - carotene, diatoxanthin and biliproteins in their

_ noids may be present.

- The storage products are starch and oil.

pe o B, oduction is mostly by longitudinal cell division and cyst formation,
g, duction is rare. It is isogamous, if present.

Chroomonas
~Cryptomonas.

“Scanned with CamScanner



14

r nmml e RENee
This class mclu(k»ﬂorthr% | ;'m” flage //a!a b | o

1)‘75”“"""”(“!(1105 " Dinococcales
Dinophysiales " Dinotrichales,

oy Thecotales L ith about 58 generain this le&b /

There ar aboul 25/ f Dinophyceac are given below:

ve featurcs
“The dé;t:;%osﬂyp hytoplankidns living in freshwater, brackish yygy,, . and

¢ members are mostly motile single cells. ma,
ofile cell has one fransverse furmw and a longituding| fiovig

/
ARy i F:gzam%mmmm s

4 Aﬂagellum arises from the transverse furrow and encircles the cell and another figh
atises from the longitudinal furrow and faces backwards.

5. The cell wall is composed of heavily scul ‘
ptured plates made of cellulose.
6. The members of the class bear numerous discoid chromatophores which aredsl) |

< low or brown i in co]our. Hc owevcr in  some saprophyac species the chrmn«'!wphf’res ra‘«

3 Thts is the smallestcldss oom ofgfmmﬁ?zam} ‘ gszm oﬂﬁ )

A 1
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CupEGASSHCATON O Aliae
. P\unmdx are absent, : | s & 2 Hre
P Reserve food ate stoted as oil, o :
6. Reproduction s maindy by longitudinal division of individuals,
P Sexual reproduction is vare. [tis isogamous, if present.
\ lx,m/mlc : B
In'ntumu

hag;a&u‘m S

8-Euglenophyceae (Euglenineae

This class is otherwise called £ uglenoids, 1tis directly divided | mtok] families with uboul
29 genera. .)

The distinctive features of the class are listed below:
JThisclass is restricted to freshwater.
| —_‘sz(lmost all members are flagellates and unicellular, ~
3. They have one or two flagella inserted in a canal-like invagination at their front end.

4. The members of this class have pure green chromatophores which contain chloro-
ph} Ils and caFotenoids.

eserves foad is stored as param ylon a form of white vaaccharide granule.

\ AR 2 " e
eprinad . i b

’Eug);zna > - T Eureptia |
2 1t ‘/Fig.Z. 7: Euglenophyceae. s
% (iéyrenmds are often well-developed

eproductxon is by loag_tt_y_dmL&:.ng findividual cells.
~5?'; A he restmg cysts are covered by muczla e,
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b — phaeophyceae
< prown algac.  Phacophyceac mc!udes 90

7
phacophyced > neludes Iammamlk’? _ de"s,n%q

y Ectocarpales &)hacelanalas'

Ti 105”6-”;1(11“ | 1),czylolales

Cuflenate® ucales ’ i

Spomdmal&f F v .
by smarestiales &t 2 d I 000

: arc 64 families with about I 95 gene Ay spec:es
v crgnstmcuve features of Phacﬂphyceae are as under .-

Lc_aves e
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1 Tty e R e st ‘i
§‘{* \i he FAY L exhibits no m\tmg pcrmd i
H ¥ nan plc :
Sargassum :

Dichota

Fucys

Macrocystis. //] | RIENEA IR |
10. Rhodophyceae ot
The members of this class are red algae. Rhodophyceac includes 7 orders, namely S
Bangiales Gigartinales
Nemalionales Rhodymeniales
Gelidiales Ceramiales. b
. Cryptonemiales
J@‘l}m‘c are 42 families with 400 genera and 2500 speci Q

The distinctive features of Rhodophyceae are listed below :
/I’Rhodophyceae are red algae.
“~2. Many species live in qaaring water as red sea-weeds, but a few live in fresh- water.
- Some are living on muddy soil.

3 Thghallus may be unicellular or multicellular. 1

¢ multicellular forms may be either filamentous or pseudo-parenchymatous.

\ :
T 4
)
3 / /( 1 ’
\ ! >
XY A ==
\ % / PSS
N PEN
7 7 ./\, \\‘\"‘.—
.Mamaxns »

F ig. 2 9: Polys:phoma.

5--» Monle repmductwc cclis d ﬂabcllated mbcm are not known

6. The cell wall is made of pobrsacch d d polyuromc acids, iR

7. The members of the ¢lass have red colour chromatophom which contain exucss of_, :
,?"'thrin‘and small amnum of ehIorophyllq carorenmd.s and xamhophylls. RY

"Scanned with CamScanner



Bt mwmv u-h.,u-wu.m”w b
™
3 h,‘

‘,,. " cent iy Iower forms. ),
‘ s atored a6 Slorldean 5L rehy galdctan ,m,/ s Y
W nml peproiut lons AFe COMmmon. it i,
" mmmam type, ,
lnmu.hm of femnale sex organs fuse 4 )

SHOfH iu called pml jﬂ'ﬂ”zall(m ha "lt ’rl ”

, yre }N'“’

ol ¢t upmpmm Thi

) e I
¢ ? ' } K*“N] I H“}ﬁ,ﬂhn’ﬂa :

Gracilar a , /
.."!Imn;ghﬂ-f iy n ophyceao (MV’WP"YW&O /

d

\ e mcmm.f: of this ‘,l_ g e nthcrwisc called blue-green atga, (G, i,
3 SN mmwly o '
4 d."’d'“ daiue ¢ hmm‘oa'a/cs : Naﬂa{ ales |
i Ch amm.,/phtmale.r . éttgrmemalalaﬁ |
©Pleurvcapsales ‘
2 M thereare 18 families wi ith about 15 0 genm: and I 500.«pecla i the %/

;i Thcdtmmtivc features of the class are hstul bclow

b3 /fyunnph ceas arc blue -green algae. i v
2The members of the class are w:dcly dismbuwd in w moiny
' some cles live in sea water als0. T -

thallus may be u molanlal.mﬁhmmm

e e emcmbeu of thu cms prokmyatlc and do not possess Mmembrasein
131 4
) dl mll coxmsu of mncopﬂbmcchnridev and gelatinom envelope
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o omia -y “w minm
4

Vo - a N ; " K : " oS
ey oo IS A Sy & e s M WD AR ok 0 AP e

M0 FY 0 540000 1o ) ;\,lf‘f: "
| b ,L('mm

P& u. ix {81 rl Fa i

M b /l" fmmrm ,,/

/
1 (/)[’Jf 4

- HU’X,{J{!/ reproductions are mlmmm,

J
(thf*map,a
Seytonema, ¢!

. Themodem Algologists have slightly modified the Fritsch's system and divided dgae ity
u divisions. They are ;

/i

.. Cyanophyta Pyrrophyta
(“"3%‘  Chlorophyta Cryptophyta
~ Charophyta Euglenophyta
Xanthophyta Phaeophyta ]
Chrysophyta Rhodophyta, )3 ) ) .
' Bacillariophyta / .// ] C L
G.M. Smith System

. G.M.Smith was a well-known Algologist of the Great Britain, He has proposed 2
 I'system of classification for Algae in his book ‘Cryptogamic Botany between 1935 and | 955
%B i Smith classified Algae based on the following characters:
- “» Vegetative characters
» Pigmentation
» Reproductive structures and cells
- » Life cycle patterns.
coos Smith’s classification is easy to follow and o identify algae using the Manual dl‘hycolog'
prepared by Smith.
Smith has divided algae into seven divisions. They are:
| 1. Chlorophyta
2. Euglenophyta
3. Pyrrophyta
4. Chrysophyta
5. Phaeophyta
6. Cyanophyta
7 Rhodaph ta
. DNl D:vis:on 1 Chlorophyta 5
' "ﬂm dmsmn isalso called green algae. There are about 5700 spec;es m this dmswn, It
wocla.ssesmcly, Chlorophyceae and Charophyceae. R
' The distinctive features of chlorophyta are given below: _ i
“1. Thallus may be umcellular, col’omal j' lamentaus, s:phonou» or pseuda -
mct_:yamtoas, g i e

o
h
‘

:Mcsqmnmmafchbmphyﬂaandb
unde bymrchplzws |
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Importance of
23 " Algae

A]g:sc are important to man and his planss and animals. Thou
some are harmful to him directly or indirectly.
: '{hcemnomw importance of algac can be discussed under two aspects.
A Beneficial roles of algae
** BT Harmful 1 falgf:j
?-f“ \ YA WNZA. Beneficial Roles of Algae
Th:followmgare the beneficial roles of algae :
1 Aigae as food for man
i __2. Algae as fodder
3, Algae in agriculture
4. Algae in industries
3. Algae as pollution indicators
b6 Aigae in sewage treatment
P~ e as Food -
-" fany freshwater and marine algae have been utxllzed as a direct source of Jood by
Ple of ifferens parts of the world.
Algae are rich in | proteins, carbohydrates, mls, vitamins A,B,C and E and mmerals
& e the algae possess minerals like Cu, Fe, Zn, I, Co, ¥V, Mn, Br and Cr, The deficien-
a0 and domestic animals are rectified by consuming the algae as food.
ophyra, Rhiody lymenia, Ulva, Alaria, Chlorella, Chondrus. Nostoc, Laminaria, etc.
o Sefulin lmman diet.” . R
! ;@'m Porphyra tenera is cultured in shallzmﬁater at 'coasml regmns by usmg _
e Jram € nets and the resulting thalli are harve. .
'hlﬂl are mcn wshed thh Jfresh water, cut mto small pleces, dned and pressed» 3

s
,,;‘SM‘. _‘- oy Y -

e 8 ,.4
R "'~ S0u

gh many algae are useful
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e . r » , 'S » : &l S S » & .
These cakes are eafen with rice. T hey are rich source ofcarbohydrams,pr Z

el
vitamins. , Py dter L
In England, P umbilicalis is cultured in shallow waters and my into Cakey
e for
ood. o CORERA g e Uy
f Americans incorporale Porphyra per forata .m‘tlhu:i df.she.s. ;
In Brazil, Nostoc colonics arc collgcted, b0{le and consumed ag
People of Chile have been consuming Dt:lw'{l(ea antarticaand Ulyg Iacluca . 4
o ”3(,,7)(; racemosa is consumed with rice in Philippines. Lamingyi, oo foog
. . . 9 . . . 4 a ‘.‘
lactua, Rhodymenia palmata, etc. arc h;:lng included in various dishes i Sc‘”land' l"' 4,
' : ‘ Thailand.
China, Malaya, Burma and T . . '
S’"i'"o"o lS a Ja[)("l(’se (IISII pl‘Cpaer from drl(?dﬁShL’S dnd sea-Weeds.

Mitu is another Japanese dish prepared by using fresh sea-weeds, Sruits

a liqui"food

§

» Slpg B,

dried kidney beans. . A g
Amanori and Asakusa-nori are some other Japane.?'e 00ds prepared from sl
Dulse is an English dish prepared from Rhodymenia.

Seatron is an American dish prepared from Nerocystis. | 7
Green Laver is a south Indian dish prepared from various species of Spiro&;&:
Oedogonium. K
Kombu is an another dish prepared from Laminariales. o
In Japan, Germany and in the USA, the one celled green alga, Chlorellq i used
. human diet. | ‘ -
Chiorella is rich in fats, proteins and vitamins and it grows Jast in culture yogy
Hence it is cultured in large tanks and the cells are harvested from the tanks.
. The harvested cells are then washed with water, dried and powdered.

.
Ty

® | Thispowderis often called single cell protein.
. tcontains vitamins like thiamine,

- choline, biotin, vitamin B
- human diet. . ‘

_ Carrageenin is a jelly-like substance
making jellies and puddings. It is also used i
. Theunicellular algae Chlorellg pyren
+ for producing enough food for spaceman

riboflavin, niacin, pyridoxin, pantothenie ag
12a0d lipoic acid. Hence it is used as supplementary proteis}

prepared from Chondrus crispus. It is:
n the manufacture of fruit juices and ice-crem
oidosa and Synechococcus are used in spac
and for ptoducing enough oxygen for his e
urine during their growth so that the wastes Wil

- They decompose human faeces and

{L vl oh

\, Tecommonlyusstedbleatguenegrenteione—
1'cyan°my““(°')al ".Oﬂllgae% Ty '4
AV o ! Anébaen‘o_psis“and Spirulina . .- {‘ifl':ij

stoc commurne .
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q\‘k‘\ll(‘l

( ; q
LI — arina Alaria esculenta

Sargassum SP_~")

ql,’l”l" !

VI N4
ﬂ;,od"p.l orforata P Umhzhcalrs/ :
™ ';-z'..\‘/”“' Rhodymenia palmata. |
ol Algae as fodder /J

peeds are directly used as feed for catrle, poultry and aquatic organisms, )
\L‘”"‘“’ aics‘ like ,\V(,may‘ﬂance, the U.S.A., Denmark and New Zealand, seaweeds
\j@-uuﬂ s foed for cattlg.
i = i, Laminaria, Fucus, Sargassum, etc. are comynonly used for this purpose.
1 ';,—gvl’h)  contain vitamins and all essential minera{s.fic_n cows give more milk
‘ @y\t“" :0"“,,,; when foods are supplemented with sea-weed

iy rease the milk yield Pelvetia and Sargassum are used as cattle feed in China

@;-menm isused in France.
acetmeal increases the egg layiig capacity of fowls and the resulting eggs contain
| jel of iodine and carotenes.
o me countries sea weeds are used as feed to sheep also.
| l:le are chief primary producers in aquatic ecosystems and form for aquatic animals
e then going to be a food for man. .
3. Algaein Agriculture
| pagiouturealgas 7 used a$ green manure, nitrogen fixers and as agents for correct-

wixpHofthe soil with a view to increasing productivity or crops. The different uses of algae

uz:: as follows:

1 (1 Algae as green manure

: Algae as nitrogen fixers

3. Reclamation of soils.

& 4 Pest control

?; uam Green manure — 7

i “Sea-weeds are used as green manure for the agricultural crops.

g - M:’: used directly either by adding sea-weeds alone to the soil or by adding them along

4§ " b farm-yard manure. ¥

. L Hgl:en'malsle the quality of plants and their yield due to the presence of nitrogen and

g e cells.

: hnty also contain trace elements like cobalt, manganese, boron, barium, iodine, etc.
tlements increase the manurial value of the seawceds.
sea-weeds are sprayed over the crops after proper homogenation and fil-

f " : l-“'lpqum,m Phymatolithon, Macrocystis, Sargassum, Gracilaria, Turbinaria, Lami-
§ i Tomorpha, etc. are commonly used as green manures in agriculture.
? : q:: s ced green manure checks the leaching of minerals from the field to aconsid-
I L 2
3. M content is generally poor in sandy soils.
ath © Wlhcpotad: and mineral contents of the soils. .
gelatinous substance, they improve the physical and chemical prop-

R
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338 DI
presentin the seaweeds increas N‘Mﬁ\,{"u'-l-’.!j‘(‘
creases the yield of barley, potato Of the 34, |

aweed manure 1n » COConut gy =0 SR
.Alg;:;\;; Nitrogen Fixers (BlO'f’:_:.“z:"’) A Palm, Cln, a{
AMany blue-green algac have “"_: ‘; b “(:(ﬁ;‘: 8 1e atmospheri Ritrog, b
The blue green algae fix the atmosp lCr“C'" Lotk s "lnm: ' J
/Bh/l/c green algae can fix 20-30 kg ot nifrogen in a hectare pey anny .‘h

” Th¢ important blue green algae used in agriculture are Anabaep, Sp" ]

] ‘ . A ; TRy 9 ' | !
Cylindrospermum, Tolypothrix. Oscillatoria princeps, O. formosq etc T ln, p

= ~1ddilion o nitrogen fixation, blue green algae fclcasc vitamin p 3 _

W [ . Thus they are efficient nitro 12 Qxiny 1

th of higher plants. gen fixe m e

induce the gron His. Lt " fixeryin , ‘
cially for maintaining nitrogen fertility ()'f the sol!. Fertility of tropicg) $0il Caniw““t.‘:
increasing the wealth of blue green algae in the soils, u,qh“
3.Reclamation of Soils . | |
Saline and alkaline soils can be converted into productive ones by growiy !

green algae onthe soils. hmw

! —During rainy season, the blue green algae form a dense growsy N alkgyjy, |
. g A

which crops cannot grow normally and fix the atnpsphenc nitrogen in the s0il, "i‘
Gelatinous sheath and humus formed during the death and decay Of the alggy, |
the water holding capacity of the soils and reduce the pH of the soil frop, 9.7 7?"\
the soils become suitable for the cultivation of crops. " 0 ley
R.N.Singh (1950) has demonstrated that blue green algae reclaim, qjgqp: :
within one year after introducing the algae in the soil and that in the reclaimed soils, M"
as much yield as 1576-2000 1b.per acre. ™
The important blue green algae being used for the reclamation of alkaline,,i";;
Nostoc, Scytonema, Anabaena, Rivularia, Gloeocapsa, Spirulina, Oscillatorig, et
Sea weeds contain plenty of calcium carbonate in their cells so that they have beeg gy
in agriculture to reclaim acidic soils. Lithothamnion, Lichophylium, Gracilag

Enteromorpha, etc. are used for this purpose. They may be applied as green manirea;
- sea-weed powder. ‘
4. Pest Control

Caballero (1919) proved that the members of Charophyta cause death of farvac ofas
quito and other insects, ) . f

- i 4-Algae in Industries |

m In industries many algae have been used as sources for the extraction of some comse
cial products such as agar-agar, carrageenin, algin. |
These products and diatomite are used in several industries. The important uses of##

ductsin industries: Gl |
r-agar . - .'4 Diatomite . = % g | K

2.41gin. S Other indtustrial us@
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C IMPORTANCE OF ALGAE

/
A k( \ ? a
—high remperatures (90 - 100°F) and becomes solid at low temperatures.
‘l‘hlu i hot water. but remains undissolved in cold water.
1 .os of agar-agar are Rhodophycean algae such as Ge
art from these, Furcellaria, Hypnea, Sarconema, Eucheum

lidium, Gracilarid
a, etc. also

il d.- S eY
,I_»..x"u(,ar[( certain L.\lc‘l}lﬂ./
J:.’Jr,f‘:mducgg about 95% of the total agar production of the world.
14 metric tons of dry red algae are used for agar production every

! }d[lf :']3 pearly £ g

L In 1 USES of agararc: . N '
P ragar is an inert material. So it is used for making artificial culture media

i AE g g' pacteria and plant tissues in clinical and biological laborataries.
:iri cused as emulsifier in the preparation of ice-creams, fruit jellies and dairy

year.

A~ ’

ssed in the manufacture of shaving creams, cosmetics, shoe polishes and some

| products.
P is used s sizing agent in leather and textile industries.

\F ° jisusedinpaper making. "
- risalso used for clearing some hqmdsD
& Alginic acid is extracted from Phaeop}}yc.:ean‘a]gac such as f'ucus. Laminaria,
Lerocystis and Ascophyllum. The salts of alginic acid are called alginates.
olloidal in nature, but hard when dry.

d alginates are collectively called algin. ,
ell wall of the Rhodophycean algae.

'4 Juis US
3 .clyﬂca

-

- Alginates arc ¢
" Jlginic acid an .
" They occur in the middle lamella and primary ¢
‘o, main source of algin in India is Fucus.

& Theimportant uses of algin are given below :
‘ falginic acid are used in making antibiotic capsules like aureomycin.

S ,?‘mngdcﬁvaﬁveso
5 ' Alginates are used in making flame proof fabrics and plastics.
#/Inclinics alginate-gauzes are used insurgical operations to soak blood and stop bleeding.
T ' /Intextile industry alginates are used as painting pastes.
L (¢ Alginates are used as thickeners in cosmetics, pharmaceutical products, paints
d polishes and in food industries and textiles.
" * Sodium alginates are used in making dyes, buttons,
| Lda materials.
b Calcium alginates are used as emulsifiers in toothpaste, ice creams, ctc.
iy < AWginates are also used in the production of plastics, artificial fibres and rubber.
e g« Bnin
R :: isd mucilaginous substance extracted from Chondrus crispus and Gigartina.
his been used in food industry, textiles, pharmaceutical industry and leather in-
B . Itisaremedy for cough. '
§ A llso used in making toothpastes, paints and so on.

handles, combs and water

.

3 ‘ ite is a rock-like deposit formed by the deposition of siliceous cell walls of dia-
B Millions of yearsback. - S |
W‘_‘fwdimemsonmcjborofsaandlukes. Ao
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i (ended upto several thousand feey St

s of the deposits maY B¢ B dsince they oc ““"“‘ﬂa'
”N(hldﬁ]m]r { di'umns‘uwchicf componic:l\l.mﬂn Sit iy ';);'Cllrassed-mcn;:)
Since cell walls o diatOTEs <= = alled diatomaceous earth or k; ,
ﬂnor:f aquatic habitats diatomife 1S Oﬂc_n/:tal | -k'es"lgq},, Onge
¢ S > o ) NI, . N
Diatomite is porus and Izbz:hl in :’Ll!. 1

. P ! )'A‘IS”IHL.' . LA

Itis a white and inert su0. y uttoscvcrﬂl colmercial uses. The i

It is mined from the deposits an P Po

atoy gy
diatonyte are: : : ces are made from diatom; N
& Fire proofbricks used blast -furnaces ite. 'i

Diatomite is used as filtering medium for oils and solvents and a cleqm-n e

or some solvents. .
> h}mltbgl\lslyscs dehydrogenation of "'L’g"’”b""";,ls;l . .
/‘/lt is used in the insulation of refrigerato r.:; oulers, pipes, ctc. ! ,I
/ Itisused to construct heat pr.oof‘ and s(mn‘ pro?f rooms. b
Inindustries it is used for polishing metals like iron and silver. -

/ It is employed in wine making and paper making. Py,
/ 1t increases cementing action of cements.

paints, lipsticks and so on. mi
5. Other Industrial Use _

ides the above mentioned uses, algae have been used in some other indusuia ;
. Japan, France, Norway and Java, ledine is manufactured from brown seq Weeds and . %
keted commercially. ‘ -

Drugs such assélpeck, Isokelp and Chlorellin are manufac 8
used in treating diseases. tured from seaweeﬁ-

Ashes of some sea weeds are employed in the manufa b

‘ ! cture of soaps an ol
i Some freshwater and marine algae are used in paper making. A ga{;e i dmpaluim,l
¢ the red algae Gloeopeltis furcata are . °P

used in sizin
In Germany, seaweeds are m g papers and cloths. :

‘ 1, weight buildings, ixed with cement and the mixture is used for making
A ‘ ¥ : ‘
4 . , i

/ 1t is also used in the manufacture of footh powder, bleaching Powder, dy

-

T
i

& o
4

“Algae as Pollution Indicators

C s
» Some algae grow well in pol h

Iution siress reduces the populationsof 8
Yo the tolerent specics thrive wellinthe il
e nimber rapidy il

vy
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v 4 viie IMPORTANCE OF ALGAT P
§ .0 .4 Meaver's species diversity ; (104¢
o r ersity index (1949) and Palmer's algal pollis-
L 4 o) - ur
VB i 0200 has demonstrated that Charg and N iy
\ ,v[,.w Lol ] 2t Chara and Nitella clean water by utilizang small
o

‘ ;'f‘ri‘.,\, mporant spectes of algac being used as pollution indicators are listed below :
ﬁ :‘iw"ﬁtors of copper Wastes
8 praiil SC”“jd‘)w””n“b“?“'”- Stigeoclonium tenue, Navicula viridula,
N oprricosd. .4;/3:111({!11/:&) affinis and Nitzschia palea.
\ A7 ators of Iron astes |
/| [ darid subcapitala. Suriella delicatissima and Trachelomonas hispida.
g N tors of chromium Wastes
W igeoc um fenue, Clo-ﬂeridium acerosum, Euglena acus, E. viridis, Navicula
L pand ,\’i!:sc']ua linearis.
':”,. : 1tors of QII W‘astes
& mphora ovalis, Diatoma vulgare, Melosira varians, Navicula radiosa and Synedra
#  stors of Paper Mill Wastes
,\, Ulothrix -onata, Pandorina morum, Pediastrum simplex, Scenedesmus bijuga,
~_bolla ventricosa, Navicula cryptocephata, Synedra pulchella and Surirella ovata.
¥ scators of Distillary Wastes
" Chlamydobotrys sps. and Chlorogonium gracillima.
" ndicators of Phenolic Wastes
" ichananthes affinis, Cocconeis placentula, Cyclotella kuetzingii, Cymbella
wiculiformis, Fragilaria virescens and Pinnularia borelis.
iffg jndicators of Hydrogen Sulphide Wastes
R ‘Cymbella ventricosa, Navicula minima and Nitzschia ignorata.
% Indicators of Acidic Wastes
: )  Euglena mutabilis, E. tellata, Lepocinclis ovum, Xanthidium antilopacum and
Cnptomonas erosa.
10.Indicators of Organic Wastes
"\ Euglena acus, E. viridis, Oscillatoria chlorina, O. limosa, O. tenuis, Scenedesmus

: cauda, Stigeoclonium tenue, Chlorella vulgaris, Navicula and Nitzschia.
ok Algae in Sewage Treatment

S wage contains vafous kinds of organic and inorganic wastes both in seluble and
ble forms. It has some harmful bacteria and minerals like N, £, KandS.

¢ ‘ 5‘# oxidation ponds many algae grow well and rcleasc oxygen dunng photo-

f* n:' ) .

o ]}“‘ oxygen is useful for aerobic bacteria to oxidise the organic wastes. Bilgrami
"y 5) found out Euglena, Chlamydomonas, Oscillatoria, Scenedesmus, Chlorella,
B0, Naviculata and Stigeoclonium from sewage disposal sites in the Ganga between
" Frakka, ‘ ‘ ‘
I -;' !:kc up ions of heavy metals from the polluted water, so the concentration of the

Ibe greatly reduced. Asaresult the sewage becomes suitable for agricultural use. )

%
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A Lons ana REng wi ad ﬁ
fieryancer etabolismof e “”MI",I'I' 14, So e (’;.-,l |ml”"""‘|r~:mx.- |
alsamPres pac have bactett idal elie PRI "W'l"iftlklibl{
| Aracts of som W e ""t;}"!
. cextracted from alpae _

Q‘\‘\vml .\nllluulm,.sm'lm‘ 8. Algae in Biofuel

S tes cnouph organic Matter 1o produe ..
[ alpac proy ides ¢ ! , “}' ised a6 f p j“‘-Cﬂ.ﬂmal _
h”('“'l‘iul ' h\‘ ”““““l l',(l.n 1S HSC( (l."/“('lgasl ), t,“"‘&r

om (the algae. Itreduces C( ), CMissiong
' 'l’“n' [}
el

!

{he dense RIOW the

l\.“\‘“\‘rm‘.”“”wg‘l,'wl pared I
(lgenol isa bofIe I"l‘ | ‘l;.‘_
e petroleum,

i~ \;|‘“\“
el S miful Roles of Algae
. /
henelicial roles but also play some harmyful poje
- The harmful activities ofalgae may affect man directly or indir ectly,
- The (ic\ clopment of water blooms 15 con»mlcrcd to be a bad effect of ulgae
The dense growth ol algac, especially Cyanophycean algae in wyter 5 Callg
: (leing

bloom or water flower.
Because of the development of water blooms, the water becomes greep o bl
Pa

. incolour. . ) ,

4 The important algae found in water blooms include Oscillatoria, Nostoc, pngs |
. Gloeotrichia, Rivularia, Macrocystis, Aphanizomenon, etc. R |
f Water blooms commonly develop in city reservoirs, temple ponds, lakes g4 .,.
tanks. ‘

Algac not only plu.v | aq“m‘

e water blooms increase the acidity of water.
Asaresult the water becomes corrosive on metalic pipes and concretes,
The water becomes abnormal in taste and other qualities. ,-

The water in which water bloom occurs is not suitable for drinking, bathing, i

ming, and finishing. :\‘
«B!ueé;cns ' : il g0t , ,
for lhcirrmpimtio?usc depletion of O, in the water during nights by using the dlssoh-cdmgé
Owin?::f t::pdl:‘tl&n a‘;ﬂ%’:ﬁen causes death of fishes and other animals livingin et
-body. . ,¥°f‘b°3° algag,.(hc dead organic matter settles at the bos®

v wél| de::pc:l‘t;x:s ”Wou; substance also. Hence decomposing
is microbial decommitine et HARer into simple substances. ,
5 Prmmestio - BVeS bad odour to the water,
U fishes and d. . m, etc. produce some to.dnsintbc“#l.g
/hich drink the water |

.
L
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i — ack ;
g cqsiliC algace attack plantation cropy Jike coffee
‘“‘,l"”“cI“"'[“L?,mrtli-\'t’ﬂ-\'l’-'”NISlllcycumggr o .]ll.l:'a,I(Imrludwldmn.ctc.:md
W s afls - i J A cal 1oss ¢ » o0 “the ¢
v w'"“k > ,hwn'm‘"’”’”-" and fabrics, ) the economy of the country.

al o * o

. /ol -
! £ _-Control of Algae

3 I-,Ho\"i”g methods !mvc hcpn practiced to check the growth of algae :
el ags selectively kil blue greens by causing the deat of thei '
i R ’ . dud » e » )
e Cmm)duccd into the water. cath of their cells. 50

P 'a,‘ysl N - . e
ML qeeans and fishes eat algae as food and reduce their population, Hence they are

e x
1,[ into thc \\"nllhr.
Jdes, suchas C hlornpl‘t enyl-Dimethyl-Urea, are added to the water reservoirs

necking the growth of algae. ; L

i
Pl
- ' <for¢ . ulatein the .
OB teris made to circulate In the system to avoid colonization and rapid growth of algac.
£y ming pools arc frequently treated with Dichlorophen and algicide to reduce the
M1 )falga ' \

; plooms of algae can be checked by treating the water with enough chlorine.
Highlights
k. \/(ﬂ ghlig VO
R conomy/ Importance of Algae ,

| rtant to man, plants and animals.

. Algeare impo

. Many algae are useful to man, some are harmful to him directly or indirectly.
'+ The economic importance of algae can be discussed under two aspects.
¥ 1. Beneficial roles

- 2. Harmful roles.

e 1. Beneficial Roles
. Some algae are utilized as food for man.

" Eg. Porphyra Rhodymenia

. Ulva Alaria

ks Chlorella Chondrus

¢ Nostoc ' Laminaria, etC.

Algac are also called sea weeds. ~
‘ ins, carbohydrates, oils, vitamins and min erals.

ingle cell protein is prepared from the algae. It contains vitamins like thia-

min, riboflavin, niacin, pyridoxin, pantothenic acid, choline, biotin, vita-

;min B, and lipoic acid. | '

*‘-‘MS§9 are directly used as fecd for cattle, poultry and aquatic organisms.
Sea-weed meal increases the €gg laying capacity of the fowls.

Iture, algac are used as a green manure and nitrogen fixers.

rrect the pH of the soil. . 1 -
lue green algae have the ability to fix the atmospheric nitrogen in the

"“',; ‘ 4y ninand algin are p'réparcd from different algae.

emulsifier and sizing agent in Jeather and textile indus:

=

)
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4
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E’ 3 .| Oscillatoria

-

i g 5140

f' Class : Cyanophyceae

Order . Nostocales

% Family . Oscillatoriaceae

B A\ Genus : Oscillatoria |
"\ Oscillatoria is a blue-green alga. 1t is inclyded in the class Cyanophyceae or
| Myxophyceae. 1t is placed in the order Nostocales. It exhibits oscillatory movement. There-

fon:, itis included in the family Oscillatoriaceae.
-~ - Occurr ce

Some species are marine. Eg. Oscillatoria salina and Oscillatoria sancta.
Somc specus live on moist soils and fix the atmospheric nitrogen in the soil. Eg. Oscilla-

- toria princeps and Oscillatoria formosa.
Oscillatoria annae is epiphytic on aquatic plants.
. Oscillatoria includes about 100 species.
. Somecommon Indian species of Oscillatoriaare :
S Oscillatoria c]dom Oscillatoria tenuis
OJallatana luuosa Oscillatoria formosa
Py Oscillatorja annae.
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Inass, Hu ng on the surfac s CB" ]’Imllm as ft has no dlﬂcrcmm,,,,, "
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)

[ he plant body rof on
ey ,nbranche filamen®
ple, # ' richome.

Ve it is kn¢
[ lilament of Oscillator: p P
u mous.« eath. It cons
f-ach trichome {5 surrou by a mucilag ists of ary, J*’

above the other.
. broader than their lcngth

¢ trichome arca

pecics, the terminal cell has 8 thickcning, at the apex, called cap or cqyy, "
in

arranged one
The cells are

Allthe cells of th xcept the terminal cell which is roung,, e
¢

shaped.
Insome S

Oscillatoria proboscidea.
[n the filament, there arc biconcave dead cells filled with mucilage. These deyq %

called ‘necridia’ or ‘separation discs’.. =
The small picce of the filament bctween the adjacent necridia is calbd 2 kiov

hormogonium.
The cells of Oscillatoria are prokaryotic
Each cell consists of an outer cell wall, amlddlc
plasma membran

plasm.

The cell wall is firm and is com pectin.
posed of hemwellulose and
The cell wall is made up of 2 layers. It bears man There
‘around the cell wall, : it T
The protoplast is cnclosed bya pla.ma membme AR
YD

Calyptra 24
if :T—Apmloeu
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I'he protoplasm is dnllmnu uul Lo anouter prgmented portion ¢ ||lu| thmmﬂl’l‘“m
and an inner colourless portion ¢ ‘”“lllll!llipluwn or central body.

Many elongated sacs called thylakoids are recly dispersed in the chromoplasm.

The pigments such as chlorophyli-a, carotenes, xanthophylls, phycocyanin-c and
ph“mnrhrm ¢ are found in the chromoplasm,

Small gas vacuoles called pseudovacuoles are also found in the chromoplasm.

Reserve food is in the form of cyanophycean starch and p-granules present in the

otoplasm.
Membrane bound cell organelles such as nucleus, endoplasmic reticulum, plastids,

mitochomlria, dictyosomes and vacuoles are absent. However, small ribosomes are found
. in the protoplasm.

The nuclear material is found at the centre of the protoplasm.

The nuclear material consists of irregularly arranged DNA fibrils. The nuclear membrane
. isabsent. This type of nuclear material without nuclear membrane is called nucleoid or incipi-
ent nucleus. There is no nucleolus.
Some polyhedral bodies are found associated with the DNA fibrils.

The structure of cells resemble bacteria in many aspects. So, Oscillatoria is also known
as a Cyanobacterium.

DNA fibril (in-

i\ \ cipient nucleus)

X W
5 @'ig. 3.2: Oscillatoria cell -Ultrastructure. )
D
Growth , M
/ The growth takes place by amitotic division of intercalary cells of the filament.
Movement of Trichome

liding movement or axial movement , i '

M

Os%jria shows three types of movements. They are :-

cillatary movement
- 3. Bending movement or tip revolving movement.

1. Glldlng Movement ‘
| 'nnstypeof movanmt is exhibltedby the entire ﬁlament Here, the trichome moves back-

T TR Y -~

A g e
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1 ’ |
irecti ng axis of the trichq,, -~
ds and forwards thythmically in the direction of the long me, g :
wards an ard
known as axial movement.
2. Oscillatory Movement

. . ; ‘ ln
nlo\’c 5 ’ ‘
o | l V 1 ] lo elﬂen

: dueto-
nent of trichomes may be : : e.
T}P;:;)(;z::nce of invisible cilia at the tip of the t;:;(é}l]lo\r:a”‘
* The secretion of mucilage thgough thsei (I))::)Cfstl(;e protarlad
. ic contraction and expan i
. %: ;}}:\t};{rllilke movement of mucilage layer along the length of the tnichome.

Gliding

Oscillatory Bending
movement movement

movement
Fig.3.3: Oscillatoria - Movements,
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- AU 18 2 haplog
123, the tip of the 5 f’md gametophyte.
meTit Gy 1l L L ®

. $0 this alga is named o fa"?- s pendulum- like oscillating move-
T l?a - | " £ = T TERREEAL L”} > ‘ff '/ 7
« Thethallus is an yp seillatoria , .

branched pr;

- o | " ' I >

+ The filaments are uniserigte, e

¢ ltis suunded by & mucilagingys gy

The tNCHome consiste of = o, . :

. The termina! {;(; b o 2 1O% 0f closely arranged uniform cells.

e SR BE3NEEAS {w / hd’) a zhﬁﬁ;’fff"ﬂr}%’ a! xhﬁ NI .’3 .

v The filament contzine . g &l1ne apex called cap or calyptra.
E;:%‘ - ~i COmtams necridig znd hormogone.

+ Eachi cell consists of an outer cell wall. 2 middie plasma membrane and an

inner protoplasm . ' '

|+ Thecell Hwal% s made up of pectin and cellulpse.

L . g‘s phumc; membrane lies below the cell wall.

« The protoplasm is differentiated i ;

| Into an outer chromoplasm and an i
centroplasm., Pl s

« Protoplasm contains pigments, pseudovacuoles, thylakoids, reserve foods
and nuclear material,

Cyanophycean starch and B -granules are the stored reserve food.
»

The nuclear material is not surrounded by a nuclear membrane. Hence it is
called nucleoid or incipient nucleus.

+ Nutrition is photoautotrophic. '
Growth takes place by amitotic division of intercalary cells of the filament.
Oscillatoria shows three types of movements. They are: |
| *  Gliding movement or axial movement
Oscillatory movement
, Bending movement or tip revolving movement.
It reproduces by vegetative methods. They are:
*  Fragmentation
«  Hormogone formation.
'» Sexual reproduction is absent.

-+ There is no alternation of generation,._

‘ o S
(34 T2 Réproduction

Oscillatoria reproduces by vegetative methods. Sexual reproduction is absent. The
egetative ethods of reproduction are:
1. Fragmentation
- 2. Hormogone formation.
1. Fragmentation , | 4
. The filament breaks into many small pieces called fragments by mechanical forces or due

tothe formation of hommeogones inthe-filament. Each fragment later on grows intoa new filament,
_ Thismethodis known as fragmentation. , '
2. Hormogone Formation

o g o

1
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IR
L

" Scanned with CamScanner



. U l\:d‘

: : ol ‘ ) « N ' J

Hormogones or hormogontaarc produced in mature filaments during th favgy
i

Some intercalary cells of the filament lose their protoplast and die, These de -

\ ‘ : . ) ‘ : ad

come biconcave and filled with mucilage. 0

The mucilage filled dead cells are called necridia or separation digeg

The small picee of the filament between the two adjacent necridia is called ), class
; a

son.

t

' My, ocCY
or hormogonium. .
When the filament breaks at necridia, the hormogones are released free o

. i )  Walg, ]
grow into new filaments. . :
Conclusion e

The life cycle of Oscillatoria is very simple and purely vegetative. Sexua| r, "

. . . . p ()dUQt 4
completely absent. The vegetative thallus is a haploid gametophyte (N) and it i p

It reproduces vegetatively by fragments and hormogones. They grow into new veg
(N). There is no alternation of generation in the life cycle of Oscillatoria.

I
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e

nn'
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Fig.3.4: Oscillatoria - Hormogone formation.h

Economic Importance
. Oscillatoria is consumed as food by fishes.

2,' Itincreases the soil fertility by fixin g the atmospheric nitrogen in the soil and by add
organic matter to the soil.

3. Together with some other blue-greens, it causes depletion of oxygen in water. T

depletion of oxygen causes the death of fishes and aquatic animals.
4. It causes bronchial asthma, blocking of nasal passage, etc. in human beings. ¢
5. Oscillatoria limosa serves as an indicator of organic wastes in water. ),
/ :

VALY,
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Uy Life Cycle of Oscillatoria

Oscillatoriais asimple, unbranched, filamentous blue-green alga. 1t comes under t.hc
class Cvanophyceae or Myxophyceae. The plant is a haploid gametophyte. Most species
’)rh, occur in freshwaters and a few are marine.
The filamentof Oscillatoria is called a trichome.
Ity The trichome i§ surrounded by a mucilaginous sheath.
g It is freely floating on the surface of water:

Each trichome consists of a row of cells arranged one above the other.

The cells of the trichomes are broader than the length.

. All cells of the trichome are alike, except the terminal cell which is rounded or dome-

U shaped. Insome species, the terminal cell has a thickening called cap or calyptra at the apex.
iy The cells of Oscillatoria are prokaryotic. Each cell consists of an outer cell wall and an
“"e(g inner protoplasm.

The cell wall is composed of hemicellulose and pectin. The protoplasm is enclosed by a
plasma membrane. The protoplasm is differentiated into an outer pigmented portion called
chromoplasm and an inner colourless portion called centroplasm or central body.

The pigments like chlorophyll-a, carotenes, xanthophylls, phycocyanin-c and phy-
coerythrin-c are found in the chromoplasm,

The reserve food like cyanophycean starch and B-granules are seen in the protoplasm.
Membrane bound organelles such as nucleus, endoplasmic reticulum, plastids, mitochon-
dria, dictyosomes and vacuoles are absent.

Under electron microscope, the Oscillatoria cell shows the presence of many elongated,
flattened sacs called thylakoids or lamellae. They contain photosynthetic pigments.

The nuclear material is found at the centre of the protoplasm and it consists of DNA fibrils.
The nuclear membrane and nucleolus are absent. There is no definite nucleus. So, the nuclear
material is called incipient nucleus.

Oscillatoria shows three types of movements. They are gliding movement, oscilla-
tory movement and bending movement.

LA\
\
\

OSCH TATORIA 37

Hormogones

(N)

Fragments
(N)

Vegetative
Reproduction

Oscillatoriq

N)
Fig.3.5: Oscillatoriq - Graphic life cycle.
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Oscillatorig reproduces only by vegerative methods. Sexu

|‘A‘

Vegetative methods of reproduction are; " "\a;,,‘ 3

Fragmentation | %
Hormogone formation,

The fi
fragment I

lament breaks into many small pieces or fragmen s by mcchaniCa
Horm

ter on grows into a new filament. This method is known g fmgmemaf?rcﬁ,\
ogones or horm ogonia are produced in mature ﬁlqlnents. Some 0 I°_’l.
cells lose thejr protoplast and die. These dead cells .be:come biconcaye and fy, de Y
lage. The mucilage filled dead cells are called necrldt.a or separ-at_io ;

¢ small piece of the filament between the two adjacent necridia
Or hormogonium. These hormogone gets separated from the trichome Wiy
filament. , A

Conclusion

The life cycle of Oscillatoria is very simple and purely vegetative. Sexug] Teprog.
is completel y absent. The vegetative thallus is a haploid gametophyte (N) andi;.
otic. It reproduces vegetatively by fragments and hormogones. The i
tive thall (N). There is no alternation of generations in the life ¢

Highlights
Life Cycle of Oscillatoria ——————

* Oscillatoriq is 5 filamentous blue-green alga.
Itis found in Sfreshwater habitats.
Itis a haploiq Sametophyte,
It is prokaryotic,
The thallus s 5 Silameny,
It reproduces vegetatively by
*  Fragmentation
Hormogones,

HOlTnogones
(N)

Fragments
(N)

Vegetative
Reproduction

Oscillqtonb
M)
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Flagella

// . e .\\
“Contractile vacuole \

74 Cell wall
: Paradesmose
Chloroplast

membrane
Chloroplast
Lamellae
Stroma
Nucleus

X Nucleolus
Endoplasmic
reticulum
Volutin granule
Plasma membrane

4 F——— Mucilage
/
Pyrenoid

Starch plate

Papilla —"a)

Blepharoplast — . \

Eye-spot

Ribosome

Aitochondria

jolgi complex \ 1t

: Fig. 5.2: Chlamydomonas - Electron Microscopic view.
lflJ: “If ‘IA‘,
yrenoic &esitc of starch formation. It functions as a temporary storage for arly
athesis, that are converted into starch.
10 end, on one side of the chloroplast, there is a photo-receptive organ
It governs the movement of the cell towards light.

L - ¢ eukaryotic nucleus in the cytoplasm lying above the chlorop*)
e Highlights

hy a starch sheath present inside
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e vliiemporary Slorage of the earlv prea—— by

Fig. 5.3: Chlam vdomonas - Pyrenoid. .}
———
Two contractile vacuoles are present just below the papilla. They are ex ero.
tion. N

bosome and volutin granules,

The anterior end of the cell has two equal flagella. The fl;

Each flagellum consists of axia thread surrounded by a s#

posed of 9 peripheral and 2 central fibrils that are

They are connected with the nucleus by

Each flagellum arises from a basal granu.

The two blepharoplasts are inte. con
paradesmose.

The cytoplasm contains endoplasmic reticulum, Golgi complex, mig,

€U

Another thread called rhw y
tached to the nucleus.

The centrosome may

Y P AR
The flagella function
i \
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- Microtubular roots or izinate from the paradesmose. They are distributed to
he \‘ (terent parts of the body.

Nutrition
(" Chlamydomonas is autotrephic in nutrition.
tsynthesizes its food from the carbondioxide dissolved in water using the sunlight. This
wess 1s called photosynthesis. This mode of nutrition is known as photoautotraphic.
The excess of food materials is stored as starch plates around the pyrenoid.
C.dysosomg 1s a facultative heterotroph and can grow in dark in the presence of acetate as
arbon source>/ A
Highlights

Chlamydomonas

Chlamydomonas is a motile, free- floating, unicellular green alga.
+ Itisincluded in the class Chlorophyceae.

is a haploid gametophyte.
gnant freshwaters of ponds, rivers, slow running streams,

' ﬂlwﬂl.
shape c%&omphm anucleus two
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e | I‘uT\—LI—CI haplontic type .
. There is no alternation of generalion.
s -
/ Reproduction

{; The reproduction in Chlamydomonds 15 of wo types. They are;

e Asexual reproduction
o Sexual reproduction.

Asexual Reproduction
The asexual reproduction in
|, Zoospores
2. Aplanospores _
é 3. Palmella stage. p+
. Zgospores
oospores are motile, biflagellate, asexual spores. .
¢/ Theyare usually produced during the favourable conditions when
7\ The vegetative cell first comes to rest by dropping its flz llaa
The protoplast of the cell then divides repeatedi /to fo
Each daughter protoplast develops two equal flag
z200spore. b\{/ _f'*.q,-'-{

Chlamydomonas takes place by
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E spores are released free in the water by the wammofoeﬂ
Ml

¢ iberated zoospores grow into new vegetative cells
Aplanospores :
{ \planospores are non-motile, non-flagellate, asexual spores.

" They are produced during the dry season. Fere, protoplasm of a vegetative cell under-
jes repeated divisions to form 8 or 16 daughter protoplasts. Each daughter protoplast then
gtamorphoses intoa non-motle, non-flagellate, cell called aplanospore. :

i When favourable scason comes, it develops two flagella at its antenior end and grows nto
vegetative cell. Eg. Chlamydomonas caudata.

Paimella Stage | |
, mngmf:muﬂemmn-nnﬁk&lamdammodhmmmmﬂxddedman
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NV

grou
wall,

The parent cel] wa] and the wall of the day
non-motile cells remajn emb

In the next favourable s
gelatinous matrix to grow in

ey ST
AMorphoys gelatinous matri X. As this stage resembles a colonjg] reen Q‘Q{
1S known a5 Palmellq Stage. N P‘”’n \
Palmella Stage develops when conditions are unfavourapj, " %'j
The vegetative el drops its flagella and jts protoplast thep, divideg, ]
Ps 0f 2-4 cells. These daughter cells do not develop flage]l, and ],’eq:ve;the.d%&w‘
lfltht ;
ghter cells become gelatip |
edded in a common gelatingys matri, g N4
€ason, these non-motile cells develop flagel], angs
tonew adult cells. Eg, Chlamydomongg Mivaljs :‘ \
Highlights s
f ey,
Palmella Stage e
Groups of non -motile Chlamydomonas cells remajpin.
common gelatinous matrix constitute
* As this stage resembles 2 coloni
* Itdevelops during unfavo
* ltisinvolved in asexual
* Flagella is absent in
* During unfavourab
* The cell divides
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B Most of the species produce male and femnale gametes In (wo separate ndviduals, and are
pwn as heterothallic species. Eg. Chlamydomonas moewusii. _

Some species are homothallic. They produce gametes of fwo OppOSHE STTAIDS I the
we individual. Eg. Chlamydomonas media.

Scanned with CamScanner



(\4 - mp 1
Each daughter protoplas! develops twO equal flagella at its anterior ep "“9-4 ‘.
The gamete of one parent 1S called + ype (male) and that of the other 9 foﬂn
tes are covered by agglutinins, the chemical Spl;iren )
Ubg *

The flagella of game
of gametes of the opposite strains. These substances are not
Presem

(female).
)

the recognition
of the vegetative cells.
The flagella of two gametes of opposite strains adhere because of agglus:
The gametes are released free in water. £8luting
A + type gamete (male) fuses with a -type gamete (female) to form sl
Noid
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l , “1z¢ and secretes a thick wall around it. This thick-walled
qole COSPOre

,‘\ , - ZYEOSpore starts germination during the favourable season.

l L , ’ - ZYEospore undergoes a reduction division (meiosis) to form
or hd[’f""-"! nuclei

hen the cytoplasm divides into four pieces, each of which collects around a nucleus to

ma haploid Wm\pl 1St
Each protoplast develops two equal flagella to form a motile cell called meiozoospore.
Thus four me10zoospores are formed inside a zygospore wall,
The wall of the zygospore ruptures and the zoospores are released in the water. These
s grow into new adult cells.

. Inhomothallic species, the gametes of two opposite mating types are produced by the
pe parent cell. Eg. Chlamydomonas media.

- Here, a vegetative cell drops its flagella and its protoplast divides mitotically into 8 or 16
ghter protoplasts.
'Each daughter protoplast develops two flagella and forms a gamete. The flagella of gam-
» covered by agglutinins, the chemical substances involved in the recognition of gametes of
posite strains. These substances are not present in the flagella of the vegetative cells.

e flagella of two gametes of opposite strains adhere because of agglutinins. Two gam-
mﬂmbydlcirmterior ends to form a gygote.
wonlarg&c in size and secretes a thick wall around it. This thick-walled

j. ﬁiﬁﬁ ‘-,«f:.

. 7

Ihezygospore starts germination during the favourable season.
of the zygospore undergoes a reduction division (meiosis) to form

T,

es into four pieces, each of which collects around a nucleus to

two equal flagella to form amotile cell called meiozoospore.
es _ 1 ormec W‘Wwﬂl
re ruptures and the zoospores are released in the water. These

m a gygospore. It undergoes meiosis to form hap-

S ey

] ;l wif

4!_

mum ﬁwe together to form a
s. Eg. Chlamydomonas

ons to form 8 or 16 haploid

J
e
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: - /)] Chlamydomonas (+)
Chlamvdomonas (-) N)

™ 1\ /,.l \
A/ |
O é \/ 6_’5 f\ic;\‘;)ymhclc
(N)

Microgamete

(N) @E’@

Gametic
fusion

Zygote |
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./ Gametic fusion
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\ Ny y W J )\ J neles RN M ' \\I‘}‘ ml,u

CIMTOUURCTS S\ U \ w . ‘1!\‘\'\\“14 \\\\L
’ \ " 11 f. ' :
. ,‘_‘\‘.;\ Ny ‘;,\x"\’.[";t JON O U “'\l,\“”!“‘\”"“"KII/H", k‘l""'\
A N . e ' ! . 0
) . shaw rin endoid ~voote (] Op
haploid gametes fusse together to form a diploid gote (XN). Thig o /'""’“\
. L . ’ N b \ R0te
o fi 51.1" id Mel0I00spores [he haploid meio 00SPOres | “"d\\
w I S UQy 3
k\l(‘ O
~'ummph\rn N) b

Here. the haploid phase 1s dominant and the diploid phase s o

p ¢
IVEole ‘l\"“\. 3 ‘ ¢ “{\ \\\l\ N kl\\‘\\n lhd[’ll'"”( n[’t ]h\[L IS no ! ‘\cntel |
& YEUR il

nen.
Life Cycle of Chlamydomongag
Chlamvdomonas is a motile, free-floating, unicellular greey algq, @l
nant freshwaters \\t ponds, lakes, P ools, etc. Some \[\LIL\ occur in Seast
felds
The plant body is a haploid gametophyte (N). It 1s microscopic ang uSum’l
The cell consists of a cell wall, a plasma membrane and protoplasm ’
The cell wall is composed of cellulose. At the anterior end of the cell th
a small projection called papilla. Inner to the cell wall is a plasma memp,
protoplasm.
There is a large cup-shaped chloroplast at the posterior part of the Dot
chlorophyli-a and b, y - carotenes and xanthophylls. R
A single pyrenoid lies embedded in the chloroplast. It consists of:
surrounded by starch plates. 4 328
Towards the anterior end, on one side of the chloroplast,
called eye-spot. p
There 1s a large eukaryotic nucleus in the
Two contractile vacuoles are present
rch granules. -
cell has two ml,
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[he aplanospores are non-motile, non-flagellate asexual spores. Theyare produced in
Nome terrestrial species during the dry season. The protoplast of a vegetative cell divides
\mitotically into & or 16 daughter protoplasts. Each daughter protoplast develops into a non-

flagellate aplanospore.

During the favourable season, the aplanospores develop two equal flagella, come out of the
:.wem cell and gm\\ INtO new VCgC‘lﬂIive cells. Eg. Chlamya’omonas cailat

During unfavourable season the vegetative cell, drops its flagella andits protoplast divides

Mitotically so as to form 2-4 cells. They do not develop flagella and lie within the parent cell
all.
W The cell wall of the parent cells and daughter cells get gelatinised so that many non-motile
s lic embedded in a gelatinous matrix. As this stage resembles a green alga Palmella, it is
wn as Palmella stage.
In the next growing season, the cells of Palmella stage develop two flagella and grow into
vegetative cells. Eg. Chlamydomonas nivalis.
The sexual reproduction involves the fusion of two haploid gametes. Most species of
mydomonas are heterothallic so that they produce male and female gametes in two
ate individuals. Eg. Chlamydomonas moewusii. Some species, however, are homothallic
t they produce male and female gametes in the same individual. Eg. Chlamydomonas

The sexual reproduction is of four types :

ally alike and motile and the gam-
e, so fusion takes place be-

o that fusion takes place be-

YDIASLS
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' »nrotonlast of a vepc@ive it divides into 16 o ,“k
1 he Profopis lagellate male o i & ‘"'L'hl-
\la to form small biflageliate m € Lametpy .
\C!\‘I‘ two flagelia to tom
| \[ ‘h‘\‘“”‘“”‘\\ “\\‘Qi\\ljl]\“ \‘CH ,t\‘\\‘\ ”\ t]\“\‘k‘”d ‘ln(i co
L ™ . ' Ly

: . Lon “{\
: , wum. 1S non- . 10y
This round cell is called an egg or evu Motile, .

S With j¢ o, By

h

I'he male gamete moves towards the egg and fuse

C.Qogamum.

v Zoospores
P

w Aplanospores
/ Palmella stage
Asexual
Reproduction
A

Chlamydomonas

)
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6 Volvox

( Class : Chlorophyceae
Volvocales
Famzly - Volvocaceae

Genus : Volvox l}
olvansagrmab Itis included in the class Chlofophyceae. Linnaeus named the

s, Volvox.
Occurrence

‘ r‘in pouds lakes, tanks, pools, ditches, etc. During
orm mblomandgwesgreencolourtothe
mgo&deupdumngm—'
e fiv :Wof Volvox in India.

cal in shape.
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hap- -

—

)clo\\ t

wo flage
yring out |

rhe cell is surrounded by a cell wall made up of cellulose. A thin plasma membrane lies
he cell wall. The plasma membrane surrounds the protoplasm.

rhe anterior end has a thickening of cell-wall called papilla. The anterior end bears
/la. The flagella arise from basal granules. The flagella are equal in length. They
he movement of the colony.

The protoplasm contains a pair of contractile vacuoles near the anterior end. A nucleus
g presen! in the centre. Thc nucleus is eukaryotic and haploid.

Alarge chloroplast is situated at the posterior side of the protoplasm. It is cup-shaped.
The chloroplast contains pigments like chlorophyll-a and- b, carotenes and xanthoghyll
The chloroplast has an eye-spot anteriorly and a pyrenoid in the centre. Starch is stored in the
prenoid in the form of starch plates.

<}
e

Y

Flagellum
_ Basal granule

—— Contractile vacuole
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Highlights

Male coenobium
Coenobium is a colonial alga having a definite number of cells and or-
gani:arion.
Eg. Volvox, Eudorina, Pandorina, etc.
. The coenobium containing antheridium is called male coenobium.
« The male coenobium contains many antheridia.
Fach antheridium develops from a vegetative cell.
The vegetative cell enlarges in size and loses its flagella to become an
antheridial cell.
The antheridial cell

divides and forms 16 to 128 cells by mitosis.
wo flagella at its anterior end to become a sperm or

S two

-
1

G i
TR e
1 ! 1y is i )
- Highlights
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Asexual Reproduction
In Volvox, asexual séproducti

on takes place by the formatiop of

from gonidia. : = P
ﬁ takes place during favourable season. At the po_\l_u rl0r part of 5 My
cells enlarge and function as reproductive cells called gonidia. Ure g

Parent colony
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st they have well defined nuclei and dense granular

\,‘{ (4 "
ol

Each gonidial cell divides 3time ~
> 2HMes nto 2, 4 and then into 8 daughter cells. The 8 celled

oe 15 called octant stage. The eio
Mage 15 Catet 7 e S5 I'he eight daughter cells are arranged in the form of a curved
ﬂurﬁ,i | h1s STAge 1S KNOWN JH[)[(II\.UH ‘\’(lg’e.

The cells of the dKC aoe diva ‘
[he cells of the plakea stage divide into 16 cells. These 16 cells rearrange to form a hollow

sphere. This stage 1s called Cruciate plakeq stage. Ithas a layer of cells, a terminal pore and

2 o4 hk\ O[-) . o .
Reentral cavity. The pore is called phialopore. The ¢ .
- g cells ‘.
fterior ends point inwards. are arranged in such a way that the

Then the number of cells incre
The sphere of cells turn com
galled inversion.
& Atthis stage,the anterior ends of cells point outwards.

§  Eachcell then de\-'elqps aneye-spot and two flagella at its anterior end. In this way, a
qughter colony 1s formed inside the gonidial wall.

The daughter colonies come out by the rupture of parent colony and live as independent

plonies.
Highlights /
B TGIRTTT )
%ea Stage ik |

ases by.repeated mitotic divisions. '
pletely inside out through the phialopore. This process is

o "F’h I
Plaq}e@ stage is a curved plate of eight cells formed during the deve
) y ' . i # ELx')

n:

Scanned with CamScanner



‘ f
82
—_—

—— e

)

. m\"b
season. Many species of Volvox are homothallic or Mmonoecioyg, ThCy \li
female sex organs in the same colony. Eg. Volvox globator. Prog

Some species are heterothallic or dioecious, They produce m T
¢
e

ale 1af

in two different colonies. Eg. Volvox aureus. The plantis a haPIOidg;: g, =

sex organ is called antheridium and the female sex organis called 00g .uopk,,(.
Antheridium m,

A'he male sex organs of Volvox are

duced at the posterior part of the colony.

Each antheridium develops from a vegetative cell,

The vegetative cell first enlarges in size and loses

called antheridiq op androgo,,,'d-
lq,

cell.

its flagella to becoxm_ ‘

Fig.6.4: Volvox - Stages of develop-
ment of antheridia.

The antheridial cel] divides into 2, 4 and then i
arranged in the form of a curved plate. This
The cells of the plakea stage divi

hollow sphere. This stage is called er
cells, a terminal pore and a
arranged in such a way that
1610 128 cells are f
The sphere of cell
ed inversion,
At thi :
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conidia
§ daughter cells. .
-aneed in the formof a curved plate. This
/’/t//i(’(l stage.
e divides into 16 cells. These 16 cells rearrange

. ‘ hollow sphere. 1his stage 18 called crucialeplakea stage. It has a

: terminal pore and a central cavity. The pore i Cﬁllgd phia-
[opore. The cells are arranged in such a way that the anterior ends point
. The sphere of cells turns completely inside out through the phialopore.
[his process 15 called inversion. |
\t this stage, the anterior ends of the cells point outwards.
The inverted sphere becomes the daughter colony.

At the development of sperms also inversion occurs. .
The antheridium divides and passes through the plakea stage and cruciate
plakea stage as in the development of gonidia. Here also the cruciate

plakea undergoes inversion to form sperms. %

onium
female sex organs in Volvox are known as oogonia ot gynogonidia.
few oogonia develop in a colony. Theymﬂunhapcd

W 0
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Fig. 6.7: Volvox - Stages of development of oogonium

The zoospore swims in water and divides mitotically into 2,4,8 and
These cells are amanged in 2 single layer to form a hollow sphere. The an
faces mwards. The hollow sphmhasapu'cmlledm

h &
! A . '

" m.,.u"

«)""‘W ]

L
2 .
-k i
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N\ \ \/( 'LONLS ._Lgll\ulgc
4 cell stage

Daughter

colony 3 cells de-

generate
h Inversion

Degenerating
nuclei
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Fach sperm 1§ a narrow, ‘s])illd/('—,sllll[)(’l/ structure with Iw,,:"\
nucleus and dense cytoplasm. The sperm is haploid. m"'“

Qogonia urc_ﬂaslt-.s'hapetl structures produced at the posterigy part

oogonium develops from a vegetative cell. 1 he vegetative cell loses jtg "‘:ﬁ
The protoplast of the cell gets rounded to form a single egg or ovum, The uor
The liberated sperms swim towards the oogonium and enter the g ' hy
these sperms fuses with the egg to form a diploid zygote. The zygote Secr "
form an oospore. L
The diploid nucleus of the oospore divides meiotically into foup hapy.
these, three nuclei get disappeared. The resulting uninucleate protoplast comes .
by the rupture of oospore wall. It develops two flagella to become a zoospore () ,
produces a daughter colony by repeated mitotic divisions. The daughter ¢

into a new Volvox colony. '

Scanned with CamScanner



10 Oedogomum

C(‘lass : C hlorophyceae
. Ordogomalcs
Wb'
Oadq-ia- =

,> um-un lhrh-i

. '- -'f i ' "
=
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Reticulate
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! Cytoplasm
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~ Fig.10.2: Oedogonium - Structure of cell.
y r“emMWWMmypyrenoids,anu-

plorop and -b, carotenes and xanthophylls. Starch is
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sal cell are formed, the
rng stretenes sigiit .
‘ the outer wall layer at the ring
L]

7. Due to the stretching Ol e 1 B .
. uptured outer W all layer is called cell cap, UPtureg

(o the normal s1z¢, the ring becomes fully gtratar: .
ture. The cell with cell cap is called e
ling to the number of previous divisioms

aring around the cell. Ther
8. The upper cell grows
wall layer develops al the point of ru
The number of caps is COITESPON¢

Stretched
Breaking of '

Flowing outer wall

septum

Nuclear
division

Scanned with CamScanner



- —
BT cell con outer cell wall, a middle plasma membrane and 1nner
p,b'/,:,,fg,i;j*i‘ asm.
& The cell wall has ring-like thickenings called cell caps.
® The plasma membrane lies below the cell wall.
B The protoplasm contains a single reticulate chloroplast, a nucleus and
B yacuole.
8 The chloroplast contains pigments and many pyrenoids.
I8 Starch is the reserve food.
e The nucleus is eukaryotic.
\The growth of the filament takes place by the division of terminal cell or
tercalary cells.
The cell division is a peculiar type as it produces a cap.
Oedogonium reproduces by three methods. They are:
o Vegetative reproduction
o Asexual reproduction
o Sexual reproduction.
poetative reproduction takes place by fragmentation.
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Reproduction e
I'he reproductionif O dogonium takes place by three Methods
* Vegetative reproduction .

* Asexual reproduction

* Sexual reproduction,
Vegetative Reproduction
The vegetative reproduction takes Y fragmentafiy, The f
small fragments by mechanical ach fragment grows intc; o

called fragmentation

th
anewﬁ‘%
l}sexual Reproduction '

”]Qy &l(-

place b
actions, E

gonium, asexual reproduction takes place by three ki
They are:

1. Zoospores

2. Aplanospores
3. Akinetes,

Zoospores

ndsof .-”

mass. It gradually beco
Around this hyal

This type of flagella arrangement is called stephq

_ The zoospore with stephanokont : ange
Each zoospore has a reficulate chlor
food. [T
The cross wall at the upper end of the cel
in a vesicle, comes out of gm 200sporan

ims freely in the water,
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15) Pl ),ll ‘ ”H“I//l

ll\k homothallic specics (MONOCCIOUs) prodices Cridia gy ¢
0

ment. l(‘ ()( d(wumlun HM/H/U\HIH Loy,
The heterothallic species (dioccious) produces antherjgj, i ¢
¢
oogonia in another normal filament. Eg. Ocdogonium dduaticyy, Ny,

Antheridia
The male sex organs of Ocdogonium are called dnthuulm

They develop from any vegetative cellof the filament,
The vegetative cell func tions as an antheridial mother ceyy

It divides repeatedly to form a chain of 2-40 antheridia,
The protoplast of cach antheridium divides mitotically i Into g )
",

protoplasts.
Cap U
)L’""{ : 0/£O]
» 4
0]
Antheridial é\ s
mothercell || Antheridia

Fig.10.5: Oedogonium - Development of antheridia in Macrdndroys P

Each protoplast becomes pear-shaped and develops a ring of many flagellag
ourless portion at its one end. This becomes a sperm. Thus two spcrms are prod
each antheridium.

The wall of the mature antheridium ruptures tmmu:selyw form agap.

The two sperms secrete a common mucilage vesicle around them.

The vesicle comes out through the gap. Lalor, the sperms come out of the vesick
freely in the water in search of an oogomum.

The sperms are similar to th
Oogonia s

The female sex organs am“ '
Anycell of thc | n




Qogonial — = \ O}
mother cell ‘\ ( )ogonium\\k_._]/
Supporting

)
cell /

Fig.10.6: Oedogonium - Development of oogonium;

The lower cell becomes a supporting cell or suffultory cell.
In some rare cases, the supporting cell also divides and forms one or few oogonia.
;: The protoplast of ocogonial cell becomes round and it contracts from the oogonial wall to
| form an egg. The egg develops a small colourless part called receptive spot at its lateral side.
‘ The oogonial wall at the receptive spot forms a pore or slit to give a way for the entry of
* the sperms.
. Fertilization
As the oogonium matures, the oogonial wall at the receptive spot gelatinises and forms a
p mucilage mount. This mucilage attracts the sperms towards the oogonium. -
‘ One sperm enters the oogonium through the slit and fuses with the egg to form a gygote.
’ The zygote is diploid.
4 The zygote secretes a thick wall to form an eospore.

- Germination of Oospore
' After a period of rest, the diploid nucleus of the oospore divides meiotically into four
_ haploid nuclei.
’i . Eachnucleus with the cytoplasm develops many flagella to form a zoespore.
x k‘ I'T;'T oospore wall ruptures and relcases the four zeospores in water. The zoospores are
: Maploia.
A

f . The zoospores swim in water and germinate into haploid Oedogoniwm plants.
l:jl'lanmndrous Species v V) Gy e

R The species of Oedogonium that produces oogonium in normal filament and
%;W"Wﬁm in small dwarf filament is called nannandrous species.

»." Here, the normal filament produces a special type of zoospore called androspore. The
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Oogonium

J Meiosis

. -,7 Zoospores v

Germination

pores are produced in androsporangia. The androsporan gia are similart
acrandrous species. ]
The androspores settle either on the oogonium or on the supporting
into short filaments called dwarfmales or nannandria.
The nannandrous species are often known as androspore -
nannandrous species are of fwo types: o
1. Gynandrosporous species (monoecious)
2. Idiandrosporous species (dioecious). =
In the gynandrosporous species, androsporangiaand:

few celled filament known as dwarf male
Napnpandrium o
‘ The nannandrium is the male fila
| 7 Jtis a short filament anditpr
" ment. }t develops from 2

B halen
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Androsporangd

/Spermatozmd
/ e —— )
Cap 28
BTN Stalk cell
% Oogonial
=, i . '.
= -Oogonium

).8: Oedogonium - Development of nannandriu}n and formation of sperms.

annandrium consists of a basal stalk cell and one or two antherzdm

otoplast of the antheridium divides mttoucally into two daughter protoplasts

aughter protoplast developy a rmg of many ﬂagella at one end and fonns a
a oid.
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® The dwarf malc comsil L I””/Hu,, )
- ENTEER /1 Foddrld . us
® There may be one . lops 10 YO SPermy 1
ridium deyclops o W o sperms,
® Each antheric rupture of the amer o |
The sperms come out h\ the rupture of the dHIhu](ha Wﬂ] f

o ' ) ) : <

1 fuses with the egg of vogonium 1o forn adi . o
e The sperm fuses | - { Plo; [

te develops into the eospore. Oy
o The nucleus of oospore divides me V10 form four
o The haploid nucleus becomes a zoospore.

u,,,% C(
: | |
e The zoospore germinates 1nto a new plant.

e Nannandrous species are of two typ.es: fl
o Gynandrosporous species ﬁ;zozzoeciom)
0 ]J;dimzdrospor(ms species (diaeciom)
o Ingynandrosporous species, androsporangia an 00gon;,
same filament.
e Inidiandrosporous species, androspor
\ separate filaments.

e
v

angia and 00gonig oy, .
W,
(

i

Oogonium N , [i-':.
~Oogonium is the female sex organand it is gonial g, E,F
The vegetative cell divides transversely into an upper oogonig Cell and oy |
ing cell or suffultory cell. Ol
The oogonial initial enlarges in size and becomes round. -
The protoplast of the cell becomes

s at the lateral side of the oogonium,

Towards maturity,
ilization

produced in the g,

anegg. Acolourless area cajeg recebb-v;‘

the oogonial wall at the receptive spot produces a Mugijgy

Ove towards the oogoniym il
gonium through a pore '

of oogonial wall. One sperm fuses with the €28 to form a it
The zygote secretes a thick wall to form an 00spore. i
Germination of Oospore

Aftera period of

rest, the diploid nucleys of the oospore undergoes Mewmm ,‘
haploid nuclei, |

Each nucleus is surroundeq by cytoplasm to form a haploid, multiflagellieo
The zoospores germinate into new haploid filaments, el
Conclusion , ‘
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sreiosis Lo torm (our haploid zoospores. These zoospores germi-

Lntis the dominant phase and the diploid phase is repn nted@b
e, the Trfe eyele ol Oedogonium is called haplomicty[g £
Life Cycle of Oedogonium Chtd
connnisagreen alga s placed in the class Chlorophyceae. It is widely distrib-
Jowater habitats like ponds, lakes, tanks and rivers.
yand attached to rock, wood or aquatic plants. The mature thalli float freely on the
Valer
lant is a haploid gametophyte (N). It is an unbranched uniseriate filament
ol arow of eplindrical cells. These cells are longer than the breadth. Some cells
ike thickenings called cell caps.

_» Zoospore

(N)
‘/
/,
Asexual
Reproduction
QOedogonium
(N)
Oogonium Antheridium
7 . Sexual Egg Sperm
po Reproduction (N) (N)

(N)

Fertilization

Zygote
(2N)
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The apical cell is acute Of rounded. The basal cell of the

The holdfast has many finger-like projections called ”“Pfera?[]?m is o

flament on the substraturm. The mature ﬁ}ament has a few sy, llen Is ]owerd .
The cell is eukaryotic and cylindrical. The protoplasm o ‘f?go,,l.q g i-;i

The intersections of the reticulate chj, ting, -

a nucleus and a vacuole. : -
The nucleus is Jarge and spherical. 1thas one or a fey, nugy Sth
(’oh"

The chloroplast contains chlorophyll -a and -b, carotep _'

the reserve food. It occurs as starch plates around the pyrenojd Nd xq, b

The growth takes place by the division of intercalary cejj Phy
formed on one of the daughter cells In each division. This is a pec; th iy,

Qedogonitm reproduces by three methods: ar fealul'g D; :

Vegetative reproduction A
Asexual reproduction

Zoospore
(N) '

Asexual
Reproduction

Qedogonium
Q Filament (N)  'Filament

N\

Oogonium Antheridum

\ )

F Sexual Egg Spem
Zoospore ‘
' 4 (NS) Reproduction (N) (N)

Meiosis Fertilization

sl /

(2N)

Flg 10.10: OEdogonium E L!fe C:}’C'Ie in Macrandrous monoecious Spf’f‘l"
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YChap.10: OEDOGONIUM

/f - !
by Sexual reproduction.

%\ The vegetative re_production takes pl
.'o;\ fragments, each of which then develops i

g

% Theasexual reproduction takes place by:
Zoospores

y, Aplanospores
Akinetes.

UQ The zoospores are motile, uniny

N 10 osporangia. The protoplast of the Zoosporangiu

B — i

ntoanew plant,

T
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{
I
J
|
ace . . ‘ '
¢ beragmcnmmm.Thchlamcnt breaks into small I

|
‘

cleate and multiflagellate. They are produced in

m contracts slightly and becomes pear-

shaped. .
A colourless cytoplasmic dome develops at one end of the protoplast
Zoospore :
&
Asexual |
Reproduction
Oedogonium
Nannandrous . M
Gyandrosporo
/ M NN\
Zoospore i ra&%uun in
/ ™)
Meiosis \
Oospore Sexual Androspore i
1\(2N) Reproduction (N)
Zygote ' : ‘
it
Oogonitm Dwarf male |
Fertilization |

Spermatozoid ~ Antheridium

Fig.10.11: Oedogonium sp.: Graphic life cycle of
nannandrous gynandrosporous species.

)
Ege / |
™)

(N) (N)
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46— lopsaround th Lm’l’
ray Togela delopsaroundlhe Sophmic dom -

Thena r:ing of
arrangement is calle

or stephanokonion. .
Each zoospore contains a

dstep hanokon! pP¢: The resulting m”hiﬂagellate C;al[ ) 1§ e \
ey,
reticulate chloraplast, a haploiq ,, led,E

reserve food. As the wall of the zoosporangium ruptures, the zoospore

water, later it germinates into new’gametophyﬁc plant (N).
Aplanospores are non-motile, non;ﬂagellate spore produced iy ,, K
They are produced during dry season. During the favourable season, they, ge m‘:; oy,
a[eml

plantséomeﬁmes, the vegetative cell stores plenty of reserve foods and secy,,
around it. This thick walled cell is called akinete. During favourable sea son,itg ;[sn at,
new filament. o g,
The sexual reproduction in Oedogonium is oogamous type. The male ey o
antheridium or male gam etangium. It prodlfces sperms or antherozoids. Thegf 1
organ is called oogonium. It contains a haploidegg. | b
Depending on the distribution of sex organs, all species of Oedogonium e i
two groups. They are: 4
Macrandrous species

Nannandrous species.
In macrandrous species, the antheridia and oogonia are produced in the normaif,

Some species are homothallic or monoecious. Eg. Oedogonium nodulosum. A,
heterothallic or dioecious. Eg. Oedogonium aquaticum.
The antheridium develops from apical ot intercalary cell of the filament. Theves

cell, by repeated transverse divisions, forms a row of 2-40 antheridia.
The protoplast of each antheridium divides into two daughter protoplasts. Exhy

plast metamorphoses into a multiflagellate sperm.
The sperms are released in water by the rupture of antheridial wall.
The oogonium develops from an intercalary cell of the filament. The vegetativecelf
transversely into a lower supporting cell and an upper oogonial initial. |
The oogonial initial enlarges in size and becomes round. Its protoplast contractss!
to form an egg. A colourless spot called receptive spot develops at the lateral sideofl¥
The oogonial wall at the receptive spot forms a pere or slit. :
The released sperms are attracted towards the oogonium by chemostatic ﬂf,tmcmm}
sperm enters the oogonium through the pore and fuses with the egg at the receptives?™
result a diploid zygote is formed. The zygote secretes a thick wall around it to formanf
In nqnnandrous species, oogonia are produced in normal filaments, but ant’®
produced in small filaments called dwarf male filaments or nannandrium. »
steadI:?}r)er,o téle normal ﬁlameﬁt produces a special type of zoospores called and,;zslgﬁ
ucing sperms. The ; ina
dwarf filaments falfed nannani?tgfspores R HEEES
The nannandrous species are of two types:
Gynandrosporous species
- Idiandrosporous species.
gynandrosporous i : :

ll(‘leu an
omes OUta(nj]dpri
§

I
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jhap‘l& OEDOGONIUM | P

Wl)mus species, androsporangia and oo
ents. E&- Oedogonium iyengarii.

ﬁ .

The androspore germmate,:s ".“0 a nannandrium. The nannandrium consists of a few-
ﬁlament and a basal rhizoidal cell.

cl”ﬂihe cells of the filament are smaller in size. The protoplast of the vegetative cell divides
into WO daughter pr 0"’1’1"5’:" . These protoplasts metamorphose into multiflagellate sperms.

 sperms are released free in water.

The structure and the development of 0ogonium are similar to those of oogonium of
randrous SPECICs. The released sperms enter the oogonium and fuses with the eggtoforma
giploid y80e (2N). The zygote secretes a thick wall to form an oospore.

Aftera period of rest, the protoplast of oospore divides meiotically into four haploid,

. um'ﬂagellate zoospores. These zoospores germinate into new filaments (N).

gonia are produced in two separatc

Zoospore
Asexual
Reproduction
o
Oedogonium !
Nannandrous it
Gyandrosporoys iy
) \ i
Androsporangial ’ |
Zoospore '
Meiosi = Oogonial (N) i
eiosis i | i
Oospore Sexual (N) Androsporangium q
1\(2N) Reproduction 1 (N) ;
Zygote
\ Oogonium Androspore

/(N)
male

V%/ /D“(%

Spermatozoid ~ Antheridum
™) € (N)
' Fig.10.12: Oedogonium sp.: Graphic Iy'e_c_vc!e of
| nannandrous idioandrosporous Spectes.
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Ry
Conclusion =

The life cycle of Oedogonium is hﬂplﬁ_'””c hpe. ];}Ile vegetative the]
Vegetatively, it reproduces by fragn.:entatmn. Asexually, it r eprOdUCesb
aplanospores and akinetes. Sexually, it rePIOdUCGS. by means of gamgtes Cally
eggs. As atesult of the fusion of these gametes, a diploid zygote (2N) fomn

undergoes meiosis and forms four haploid zoospores. These zoospores gem
loid filaments,

Here, the haploid phase is dominant and the diploid phase is represented,
The life cycle of Oedogonium is called haplontic ype.

Highlights

Life Cycle of Oedogonium

o Oedogonium is an unbranched filamentous 8reen alga.
o Itisa freshwater alga.

e Itis an attached form.

o Itis afilamentous alga.

e Itis eukaryotic,

e The thallus consists of lon ‘ '

o The filameittis o bmnched.gﬁlament and a holdfast.

o The holdfast attacheg the filamen ¢

e The cell consists of cell wqyy

o Starch is the reserye food,
The growth '

: The gant iS ;a[]'(aeslpoliadce by the diViSiOH Ofintercala H

® The life cycle of (), E7™etophyg,, Ty cells.

® Oedogonium repro dUCesomu

——

' 0 the substratum,
Piasmaq Mmembrane and protoplasn.

c
Vegetal‘l've "epr[;i; three methg ds:type.

Uctiop
"'Ep Fi Odu :
c
o ﬁOn

0 Uctiop,

A4 Sexua ]

Jlag Clate gpo e prodl.lced :

teg ; » Unj y
oo newcl‘*ate cell, It o

it ant,
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