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Source: ontrack-media.net (11 Dec 2021)
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Properties | 5-Kingdom System 6-Kingdom System
Proposed by | R.H. Whittaker Carl Woese and others
Year 1969 1990
Main basis | Mode of nutrition 16 rRNA genes
Includes Following 5-Kingdoms: Following 3 - domains with 6-Kingdoms:
1. Monera Domain- I  Archaea: K-1 Archaebacteria
2 Protista Domain- II  Bacteria: K-2 Eubacteria
, Domain- III Eukarya: K-3 Protista
3. Fungi
4-Fungi
4. Plantae =_Plantae
5. Animalia 6-Animalia

Source: VERMA (2016)
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In five kingdom system: 9auvsganadluainunIng Al
* Monera: Prokaryotes laun bacteria archaebacteria Wag cyanobacteria
* Protista: Unicellular eukaryotes laun unicellular algae, diatoms Lag protozoans.

* Fungi: Unicellular eukaryotes laun yeast waz Multicellular eukaryotes laun fungi
ez molds

In three domains six kingdom system: ﬁgaumgﬁﬁﬂagﬂumﬂmﬁﬂi ﬁx‘l‘ﬁ

* Domain | Archaea: Prokaryotes #iliA archaebacteria (ancient bacteria)

* Domain Il Bacteria: Prokaryotes laun bacteria (eubacteria) wag cyanobacteria

® Domain lll Eukarya:

— Protista:  Unicellular eukaryotes laun  unicellular algae, diatoms uag
protozoans.

— Fungi: Unicellular eukaryotes laln yeast wag Multicellular eukaryotes laun
fungi ey molds

Source: VERMA (2016)
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In five-kingdom system: Protista: Unicellular eukaryotes laun unicellular algae, diatoms
Lag protozoans
In three domains six kingdom system: Domain Il Eukarya: Protista: Unicellular

eukaryotes laun unicellular algae, diatoms ¥ protozoans.

Y Y
v o A

singular alga (unicellular species), aquatic photosynthetic organisms: wulavu13IALaE
dudn

obligate aerobes AB4N1588NTLAULUNITAITIFIN

awerwndninegluana Chlorophyta

LT ULNAINRDUNY ENUNTOFUATILILES

ssndnguan 4 3 wila lawn aaslsilad (chlorophyll) uwalsiuaes (carotenoid) wag tladauy
(phycobilin): @ vsvdulngazdsznousie Aaslsiaa (chlorophyll) wazialsiusys
(carotenoid)

VUIRLEAR: Microalgae are unicellular species, commonly found in marine and freshwater

with the size ranging from a few micrometers to a few hundreds of micrometers.
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— Chlorophyll ausanulaluainsiefs Chlorophyll a, Chlorophyll b,
Chlorophyll ¢, Chlorophyll d &g Chlorophyll e a'mﬁ'l&lnﬂ?jﬁﬂ%fl
Chlorophyll a

— Carotenoid H@wdessedn Usenaulusiy Carotene &du 4 3 wila Lawn
waan-Lalsiu

Upn-ualsiu way eUasu-walsiu @ msennytinazll Unn-ualsiu

— Phycobilin agiuiulusausen phycobiliprotein wulangluasedun

— Xanthophyll &wa99 wulanzluainsieuswia

— Astaxanthin [uaslunguuasulnsiladassnanalsfiusuanidsuniung
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Division Chlorophycophyta: Non-filamentous, hon-flagellated algae

350x% 350% :
700x 350%
Chlorococcum Oocystis Coelastrum Chlorella Spherocystis
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% o vy L
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Painalld Botryococcus Tetraedron Pediastrum Tetraspora
700x ’ 350x E ﬁ ( *x 175%
Staurastrum Staurastrum Closterium Euastrium — Micrasterias

Fie. 2. Green microalgae — a notential biohvdrogen nroducers:
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VUINLLaa: Microalgae are unicellular species, commonly found in marine and

freshwater with the size ranging from a few micrometers to a few hundreds of
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ANYUENFUTIUINGT: SUTANWALY
— Flagellated unicell #nuwIn BIBlgaaLAYY LABUNLA WU Chlamydomonas, Euglena,

Trachelomonas

Chlamydomonas
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ANYUENFUTIUINGT: SUTANWALY
— Rhizopodial unicell waanelitnuln Bidndusaaniiase dnisiedoulmiiuvegiiun

(amoeboid movement) LU Rhizochrysis
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ANYUYNIHUFIWINGT: SUTENBE
— Palmellate form wadlifinsindeulny Tvwiawazsusidlinuueu nquwaduuuiiialag
Havuwad wiasluadugauRniy 1Y Anacystis

Vegetative cell
\ A Palmella cell
e
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(a) (b) (c)

Aplanospore cell

Haematococcus pluvialis



ARV VUIALAN/AAEININY

ANYUENFUTIUINGT: SUTANWALY
— Coccoid unicell wadinen lufinuie wazluauisandaunle wu Chlorella
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ANYUENFUTIUINGT: SUTANWALY
— Dendroid colony lwaaninsn uudeulesiu ANIUAARINEBNYDILRaZIEaaNINGS

98NU1 LU Ophiocytium
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ANYUYNIHUFIWINGT: SUTENBE
— Coenobium nguiwaanidnuiuiuueuy uastwadizesnulussdou visvlandoulmla
1Y Gonium vsvtawadaulmlila Wy Scenedesmus
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ANYUENFUTIUINGT: SUTANWALY
— Rhizopodial colony nauwadiiswiulpeilslelmfea (rhizopodium) aludiuvesans
lolanataguaoulasiuseninaeas Wy Chrysidiastrum
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ANWUZN1YUDNLAZATIES 19D ILal

storage polysaccharides

vacuole

lipid body

contractile
vacuoles

engoplasmic reticulum

2 golgi apparatus.
eyespot (stigma) —£A4

D

gran
mitochondrion —f4 . \ =8 — nucleus
)l}’ extracellular layer
S~
ratod) : / #1_ Chloroplast rnbosome
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thylakoid e ................ ) cell wall
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ANWUZN1YUDNLALASIES 19V LYa]

(a) (b)

Vacuole Golgi body

Lipid droplets Cell wall

Pyrenoid-like N\
O vodies\

Thylakoid stacks
.,

Mitocl'!ondrium ‘

Cellulose-based

Plasma
membrane
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ANWUZN1YUDNLALLASIES 19V LYaE

Wild strain Strain with debranching enzyme gene disruption
JSC4 KOR1

Carbohydrates (starch) Lipids Carbohydrates
(Phytoglycogen)




ARV VUIALAN/AAEININY

anwalzABUNLazlATIas 19U LTaa

Y, ¢ o v . & . v
Wiaaa 2 U 9 uen (outer layer) Usenaumiganswin pectin YUl (inner layer) Usznaunigans
wnwaglad amsteurilalifinduwadiuiasaaiigevuwad (plasma membrane %38 plasma
lemma) yuthiileunisiwadisenin periplast w38 pellicle

] External cell wall

Pectin, agar, alginate or
algaenan polymer

Cellulose

@ «—— Soluble proteins

Internal cell wall Pectin or fucans

Hemicellulose

] Plasma membrane
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4

NISNTIUIUNTINTEURLG:  duiuguuuliedewme aien1suudead cell division %30A28N13

9q

LANYiN fragmentation wagauNUTLUUBNABLNA

SEXUAL REPRODUCTION ASEXUAL REPRODUCTION

Zygote
(2n)

+ Gamete

- Gamete
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4

NISNTIUIUNTINTEURLG:  duiuguuuliedewme aien1suudead cell division %30A28N13

9q

D

% 6

WANYN fragmentation WaZAUNUGLUUDIALLNA

9

SEXUAL AND ASEXUAL REPRODUCTION OF GREEN ALGAE

SEXUAL REPRODUCTION new

entrance of the colony
antherozoid zygote single zoospore

/V.—’r_’#_”_’._’._’ crampon

oosphere
oogonium -
zoospore liberation
antheridium of the spores
antherozoid

pyrenoid ASEXUAL REPRODUCTION

crampon \ ® e
—» —» colony
— q >

Zzoosporangium zoospore

wiwwLinFovisual.info
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Haematococcus pluvialis

C Microscopy Nile red
image

Macrozooid Haematocyst
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Dunaliella salina

’ [
f Dunaliella
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