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EVOLUTION OF BIOLOGICAL CLASSIFICATION

Earla times Ancient Greece 18th centur
(c. 350 BCE) (1758 cE)
? ? Y g
Earlt:j use - based 3rouping: Aristotle : plomts 3roupe,d as Linnaeus: Two KINGDOMS -
food, shelter and clothing - herbs, shrubs and trees; animals Plantae and Animalia.

practical, not scientific.

EARLY TWO-KINGDOM VIEW

¥ &

PLANTAE ANIMALIA

UNRESOLVED ORGANISMS

YATHI |

Bacteria and
Cﬂanobacteria

Unicellular
eukarﬂotes

Fungi

3rouped b3 red blood versus

no red blood, using simple
morphology.

Two - kingdom limitations

¢ did not separate prokargotes from eukargotes
¢ unicellular from multicellular organisms

® photosynthetic algae from fung

* absorptive {:ungi from photosynthetic plants

® many organisms fitted neither kingdom well

Expanded evidence

cell structure I cell wall | bodg organisation | nutrition | habitat | reproduction | evolu’ciommj relationships

new evidence | —P | revised rela’cionships —> changing classification sastems

%% Classification is a scientific model that chomges when evidence and evolutionary understanding improve. ¥




e R. H. Whittaker (1969): Monera | Protista | Fungi | Plantae | Animalia.

e Criteria: cell structure, boolg organisation, nutrition, reproduction and phylogenetic relationships.

WHITTAKER’S FIVE-KINGDOM FRAMEWORK

MONERA PROTISTA FUNGI PLANTAE ANIMALIA
CELL TYPE rokaryotic eukaryotic eukaryotic eukaryotic eukaryotic
P Y J b Y Y
Pep{‘idoglgcan in most . o _
CELL WALL | Bacteria; different or | present in some chitin + glucans mainly cellulose absent
absent in Archaea
gzsg_g& absent present present present present
BoDY : : mostly unicellular /| mostly filamentous ; multicellular multicellular
ORGANISATION wepihilar astlenidd colonial easi’s unicellular tissues / organs tissues / organs /systems
photoautotrophic, photosynthetic, gy Al —
. ; ptive main ingestive
NUTRITION chemoaufofrop.htc or he{‘e.,rofropk(.c or b froph 2 Ph of053nfhefic 8 efe,rofrophs
he‘ferofrophcc m(xofroph(c
Placement logi'g : b el chitin-walled
prokargofes —> Monera " . —> Protista absorptive  —> Fungi
eukaryotes
heterotrophs

* Historical NCERT framework. Modern cellular domains are Bacteria, Archaea and Eukarya ;
Monera combined the first two,

and Protista is not one natural clade.




KINGDOM MONERA: BACTERIAL DIVERSITY

e MONERA is the historical NCERT kingdom
COmbir\in3 Bacteria and Archaea.

e Bacteria are abundant and occur in soil, water,
snow, deserts, hot springs, deep oceans and on
or within hosts.

Bacterial shapes

- coceus (cocei) -

Spkerico.l

- ,_. bacillus (bacilli) -
; rod

vibrio (vibrios) -
comma.-shaped

— spirillum (spirilla) -
spiral

HABITATS

deserts

water Snow

soil

deep on or
oceans within
hosts

REPRODUCTION & GENETIC VARIATION

e Most bacteria reproduce by binary fission.

—p —->

parent cell DNA copied

two daugk’cer cells

* Horizontal DNA transfer exchanges genes; it is
not reproduction that increases cell number.

e Some bacteria form resistant endospores  in
adverse conditions - survival, not multiplication.

Micog|asma

Mycoplasma.: no cell wall,
flexible / pleomorphic,

among the smallest

self-replicating cells;
some species are plant
or animal patkogens.



[ ARCHAEA

(older term: archaebacteria):
distinct cell envelopes and
membranes.

Halophiles - kiﬂh salt

Thermoacid.ophiles -~
hot acidic habitats

Methanogens - oxygen--Free
habitats and ruminant 3ut

Methanogens release methane;
their activity contributes to
biogas Production from dunﬁ.

Not all Archaea live in
extreme habitats.

ARCHAEA & EUBACTERIA

EUBACTERIA

= true bacteria; most have a rigid peptidoglycan wall ;

motile forms may have Ha.gella.

—

1. CYANOBACTERIA

2. CHEMOSYNTHETIC BACTERIA

3. HETEROTROPHS

~

® chlorophyll a

e unicellular, colonial
or filamentous

e freshwater, marine
or terrestrial

e often aela.tinous sheath

e some form blooms

o heterocysts fix
atmospheric N, in
Nostoc and Anabaena.

HETEROCYST

o oxidise inorganic
compounds such as
ammonia., nitrite, sulfur
and iron compounds —>
energy for ATP and

carbon fixation

e important in nutrient
cycles.

] decomposers

HelEfu.L

curd

antibiotics

o legume-root nitrogen

fixation

Harmful

cholera
1‘:3 Pkoid
tetanus

citrus canker
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