Two kingdom classification
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e Include those organism which could move,

Introduce by Carolus Linngeus in 1758 and
classified organism into two kingdoms:

1.” Kingdom Plantae:

heterotrophic and do not have cell wall.

Example: all multicellular organism and
protozoa.

Major dispute in placement of some group:

jnclude: those organism which were

statighary, photosynthetic, cell wall with » Euglena (ie. have feature of both
cellulose and grow indefinitely. autotrophic and heterotrophic), Slime
moulds (/ack cell wall in vegetative stage
and having in reproductive stage), Fungi
(place in photosynthetic in spite of they lack

Example: Green plant, mosses, fungi,
lichens, and bacteria.

2. Kingdom Animalia: photosynthesis) etc.
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Disadvantage:

1. Prokaryote (bacteria and blue green algae)
and Eukaryote haye been put together.

Non-photosymhetlc fungi having chitin cell

wall put together with photosynthetic
green plant having cellulosic wall.

Five kingdom classification

Proposed by Whittaker in 1968.

* Based on the following criteria

1. Complexity of

cell structure (Prokaryote
and Eukaryote)

Complexity of organism body (Unicellular or
Muilticellular)

3. Mode of nutrition (

Autotrophic or
Heterotrophs)

Kingdom monera

e It has only bacteria as its members and

most abundant on the earth.

o They are unicellular, prokaryote,
microscopic with rigid cell.wall,”

* Also known as ' decomposer and
mineralisers in the biosphere.

e Show diverse mode of nutrition like —

e Classify - icla

» Classify into four categories on the basis of
their shape:

Shape of Bacteria

|
I I | '

Coceus Bacilkus Vibriam Spirifem

(pl: clm) (pl:bacill)  (pL n"bn‘o) (pl s;iin‘lla)
| |
Spherical  Rodshaped  Comma shaped Spiral
or cylindrical
Spore
w0
o%%é ¢ j’ %
o %o
Cocd Baci

Classification of Monera:

Archebacteria

e They are oldest or anclent bacterla which
survive under extreme conditions (i.e.
absence of 0., high salt concentration,
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acidic pH, very high temperature like up to
100 degree Celsius).

Contain cell wall which is made up of
polysaccharides and protein.

They classify into following subcategories
on the basis of their habitat:

1. Halophiles: /ive in strong salt solution.

2. Methanogens: /ive in marshy area and
produce methane gas, also found in gut of
ruminant animals.

3. Thermoacidophiles: foun in hot sulphur
springs ot high temperature of 8¢° C to 100°
C.

Eubacteria

e It also referred as true bacteria and
classified into two group:

1. Cynobacteria or blue green algae

e They are photosynthetic autotrophs (i.e
contain chlorophyll a), unicellular, colonial
(Le. surrounded by gelatinous sheath) or
filamentous, marine or terrestrial algae.

e Some cynobacteria form bleom in polluted
water and some fix atmospheri¢ nitrogen by
heterocysts.

Example: Nostoc, Anaboena (both fix
atmos})heric nitrogen), Spirullina (make
protein rich food).

Bacteria_

They‘ire microscopic, unicellular, cell wall
made up of murine or peptidoglycan (i.e.
protect against chemical and mechanical
injury).

Cytoplasm contain granule of food, lipid
and glycogen and single circular DNA.

o Many of them have flagella while
some have pilli or fimbriae (i.e. hair
like profection on the surface).

It could be autotrophic or heterotrophic-
Autotrophic bacteria could be
photoautotrophic (i.e. synthesis their food
by photosynthesis) or chemosyﬁtheﬁc (i.e.
oxidise various Inorganic mbstan s to
produce energy). w,\ W
Heterotrophic hacteril “tuuld be
Saprophytes (decomposer which  play
important role. fn\recycl'mg ‘of nutrients),
Symblonts (i.e. shaw symbiotic association
like Rhlzoblum " and lequminous plant)
Parasites (live op or on the organism and

couse damage).
Reproduce by binary fission, spore

“formation and also show conjugation (in

which DNA is transfer from one bacterium
to other).

-Kingdom protista

It include single celled, microscopic
eukaryote organism.

They exhibit various lifestyle- Autotrophic
plant like form are Protiston olgoe,
Heterotrophic animal like forms are
Protozoan protists, and Decomposer fungi
like form include slime moulds.

Show various mode of nutrition;

Photosynthetic Autotrophs: also know as
chief producers in oceans and fresh water.
Example: unicellular algae and diatoms
and phytoplankton (i.e. have cell wall).

. Non-photosynthetic heterotrophs: they

show holozoic kind of nutrition., some also
show parasitic and some are symbiont.

Example: zooplankton and protozoans.
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* They reproduce asexually by binary fission
and sexuallay by involving cell fusion and
zygote formation.

* Protista also fill all three niches in

ecosystem like producer, consumers and
decomposers.

Example: Diatom, Dinoflagellates, Euglena,

Slime  moulds, Amoeba, Paramecium,
Plasmodium etc,

Classification

Chryophytes

s This group mcludes dfutom and golden
brown algae
o t° . basically  phytoplankton (..
.mccroscoplc organism that floats passively
i’ water currents).
» Found in fresh water and marine water,
* Diatoms have cell wall (i.e. form two thin
overlapping shells) which has deposition of
silica that accumulate over billions of years

and form diatomic earth when the diatoms
die.

Example: Triceratium (diatom),
chrysosphaerella (golden brown algae).

Dinoflagellates

» They are unicellular, marine and

photosynthetic organism. N
* It consider next to diatom as producer in
oceans. AN <

o They appear in various “eolour™due to
presence of plgment\whl\ch they contain
and some are biolumuﬁeséent‘

¢ Ithas two unequal ﬂoaella in which one lies
Iongntudmally and o‘ther transversely in the
furrow between the wall palates.

Epivalve

Transverse
flagelium

‘q"\ e, 1}',(‘ »

= ,...~"'

Coromg

4
Z’a;;"j
Hypovalve Bolle
i
Longitudinal
flagellum

Glenodinium

Gonyaulax

* Itis very often that red dinoflagellates like
Gonyaulax undergo rapid multiplication
and form bloom which make appearance of
sea as red and release toxins (i.e. kills
marine animals including fish).

Example: Gonyaulax, Glenodinium

Euglenoids

¢ They are unicellular, free living and found in
fresh water (/.e. stagnant water),.
* They have pellicle {i.e. protein rich layer

which is flexible and allow a change in
shape).
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It containg
two flagella jn which one Is short Example: Dictyostelium.

and one long (i
g {i.e. help in focomotion).
Protozoans.

e They are heterotrophs and live as

predators or parasites.
e They are found in all environment and

categories in four major groups. b z‘:\
\\ j‘
- 5

1. Amoeboid protozoans “w, g

N
h', "‘4, ,{;'; -‘)
2. Flagellated protozoansy,
. % N \
: L L Y v
They act as photosynthetic (chlorophyll 3. Ciliated protozoans . %
present) as well as heterotrophic (i.e. in o N .
deprived of sunfight). 4 5 s Wi
B Tl:\ey reproduce asexually by longitudinal Amoebo[a;-rofozoa\nsz
binary fission and by cysts during ¥
unfavarable conditions. « Habitat S fresh water, sea water or moist

soil.
« They do not have definite shape and have

. pseudopodia (i.e. help in locomotion and

engulfing pray).
» Marine form (i.e. Radiolria) has silica shells

Example: Euglena.

Slime moulds

e They are saprophytic which move zﬂong
decaying twigs and leaves engulfing the.
organic material. - :

e During unfavorable condition — they form
plasmodium that contain thousards of
nuclei which grow and spared, over several
feet and flow like amoeboid manner on the
soil of forest or ondead leaves and stem.

on their surface.

Example: Amoeba (fresh water form), Entamoeba

"\f
- 3 . *
‘L‘ (parasite that cause amoebic dysentery in man),

Radiolaria (marine form).

R ;-'.“ . ‘__-.—”
e, ™= Flagellated protozoans:

e During unfavorable condition et o -
plasmodium differentiate and form fruiting Y are.free ving or parasitic, have
pellicle (i.e. semi rigid covering which

bodles which bear spores (i.e. posses true ) P ) .
ol which make resistance and survive for provide flexibility), flagella (ie. help in

ot locomotion).
many year under adverse conditions) at )

their tips.
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Pellicle 2

Bpsal granule
Kinetoplast

Example: Trypanasoma

(cause sleeping sickness in
man),

Ciliated protozoans:

cifia all over the body.

® They have oral groove that called gullet.

Food vaceyle Cilia

Example: Poramecium

Sporozoans:

e It has mainly parasitic protoroans which
have infectious spore like stage in their life

cycle.

All are aquatic, haye characteristic shape,

Example: Plosmodium (i.e. Malaria porasite).
: N

Kingdom Fﬁhgi-v-.,':‘"

>

N

it include heterctrophic and, eukaryotic,
. multiceliular organism (except yeast).

They show great diversity of in marphalogy
and habitat.

Body consists of hyphae (ie. elongated
filament) which
network of hyphce).
somme fungi have coenocytic hyphae (i.e.
continuous tube filed with multinucleated
cytoplasm) while some have septate

hyphae (i.e. hyphae have septae or cross
wall).

form mycelium (ie.

Cell wall is made up of chitin an
polysaccharides.

Mode of nutrition: seprophytic, parasites
and symbionts.

Reproduce by - Asexual through budding,
fission, and fragmentation and sporulation
(i.e. conidia, sporangiospore and z00spore)
and by Sexual reproduction - through
spore (l.e. oospore ascospore and
basidiospore) which formed in  distinct
structure called fruiting bodies.

Sexual life cycle of fungi completed

through the following 3 steps: Plasmogamy
(i.e. fusion of protoplasm of two motile or
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non-motile gametes)
L]

by -
t , karyogamy (fusion of « Asexual reproduction takes place by
Wo nuclei) and form

ation of zygote. zoospore (i.e. motile) or Aplanospores (i.e.
non motile) which produce endogenously

% (ie. form inside the body) in the

sporangium.
K““‘Mﬂ s+ They are also called zygomycetes due to
formation of diploid zygospore (e, {0”" by
Phycom Ascomy | Basido | Deutero the fusion of two gametes)'?d_grina ’g:zxual
yecetes | cetes | mycete | mycetes reproduction. L\ ) '
o (sac | s(club | (Imperfe « Gamete could be isoggméqs,_({;e-f,S{M{’ﬂf in
fungi) fungi) | ct fungi) morphology) o -nisogﬁng@)(f-E- dissimilar

Zygomy in morphology).- ", %
cetes * Zyggospore have_bggtecﬁve covering which

can withstand xtreme conditions and in

favoUrable conditions its diploid nucleus

Morpholo Non- Septate | Septate | Septate : !
undergoes melosis and produce haploid

& septate | hyphae | hyphae and
of hyphae branched s,\hyphae. \
e Exampie: Rhizopus (bread mould), Mucor

“and Albugo (parasitic fungi on mustard) etc.

Mode of | Sporang | Conidia | Spore | Conidia /
PYRAK ; . |+ Ascomycetes
spore ium not a ~— ‘
formation found | ' e It include unicellular  Yeast (ie.
saccharomyces) or multicellular  fungi
: (Penicillium, blue green moulds) etc.
Kind of | Zygospo | Ascosp |.Basidio [% ‘No « Mode of nutrition — mainly saprophytic or
! re ores SpOres, sexual parasitic and some are decomposer or
fruiting \ h : : ]
bodies ' . phase coprophilous (i.e. growing on dung).
) ,
q o™ s Have mycelium which contain septate and

branched hyphae (i.e. contain pores in septa
through which nuclei can migrate).
\ ¢ Asexual reproduction by conodia (i.e.
Phycomycetes or zygomycetes Produce exogenously on the tip of hyphae

(Conjugation fungi). called conidiophores).

‘ « Sexual reproduction occurs through

™
\

« Found .in aquatic habitats on decoying

- ascospores (i.e. produce end 1
wood in moist and damp places or obligate P (ie. p ogenously in

asci).
parasites on plants.

e Mycelium — aseptate and coenocytic (i.e. no Example: Saccharomyces or yeast (unicellular
cross wall and protoplast contain many fungi), Penicillium, Aspergillus, Claviceps (parasitic
nuclei). fungi); Neurospora (used in genetic experiments),

Morels (edible fungi).
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Basldiomycetes_(club_funsn-

. =
Grow in soll, on logs and tree stump and

living plant bodies as parasite in the form of
fust and smuns,

*  Mycelium s branched septate.

*  Asevuail reproduction absent  but
vegetative reproduction takes place by
ﬁugmntuﬂon.

-

Sexual reproduction occurs by fusion of two
different strains of haploid myce

lium (i.e.
dikaryotic mycelium).

Dikarvotic mycelium
1
i&

Basidiocarp

i

8
Basidium

A

ii \r;(:i”‘\i‘v

]
% i
8
]
'

B;lsidioipnres (n)

. . !asld}'osﬁore produce exogenously on the
'basidh_s{n. '

W
Example: Agaricus(mushrooms), Ustilago (smut, a
parasitic fungus), Puccinia (rust fungus, a parasitic
fungus).

Deuteromycetes (imperfect fungi)

They are known as Imperfect fungl (becouse
only asexual and vegetative phase of fungi
known while sexual phase has not observer
so far).

Reproduce only through asexually = by
conldia.

Mycelium Is septate and branched,,

Mode of nutrition - some are. saprOpflytic,
some parasitic while lavrge‘ number are
decomposer (i.e. help in ‘-'recycling of
minerals). \

Example: Alternario, Co!letotrichum; Trichoderma.

- e

Kingdom Plantae’

. Cell wall made up of cellulose.

It include
plants.

eukaryotic, photosynthetic

They are immotile and show various mode
of nutrition:

Autotrophic

Heterotrophic — like

Parasitic (live on another plant) e.g. cascuta

Insectivorous (i.e. trap and digest insects)
e.g. Pitcher plant

Symbiotic (live in association with nitrogen
fixing bacteria or fungi) e.g. leguminous
plants.

Life cycle exibit alternation of generation
which  have two distinct phases -
saprophytic phase (diploid) and
gametophytic phase (haploid).

It has major pgroups like - Algae,
Bryophytes, Ptedridophytes,
Gymnosperms, Angiosperms.

Kingdom animalia
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't include multic
walls. ellular, do not have

Generally motile except sponges.
They are hererorrophk and
in nutrition like -

cell

show variation

Fre i

| e living and holozoic form o nutrition
(include ingastion, digestion, absarption
2ssimilation and egestion),

2. Parasitic
3. Symbiotic

* Follow a definite pattern of growth and
development.

* ltis basic consumer on earth.

* Sexual reproduction by fusion of gamete
which followed by
development.

embryological

Viruses

e They cannot be term as prokaryotes ar
eukaryotes because they do not have a
cellular structure.

e« They contain heredity matenal (: e. DNA or
RNA forming the core) which ‘enclosed in
copsid (i.e. protein coat). |

» They exhibit properties of both living and
non living because they do not have
metabolic activity they use of the host
metabolism and when remove from the

‘body'itcan stored as 2 crystal.

. J’hgy}_.are smallest living organism [ie.
20pm to 303nm).

e It contains DNA or RNA as a genetic
material and no virus contain both DNA

and RNA.

Example: Influenza ond small pox virus = contain
DNA; bacteriophoge — contains double —strand
DNA; hepatitis B, herpes virus contain single or

double strand RNA; tobacco mosalc virus contain
single strand RNA etc.

o Viruses are spedfic for host  like
bacteriophages infect bacterial cells, plant

viruses - Infect plant cells and animal

viruses Infect animal cells. “
N

-
A -y,

n

R @)

s Viruses do not have ccliular,ﬁm;turc and
the contain a core (M. mca‘e up genetic
material which could b: e:ther DNA or RNA)
which 5urroundcd and protected by capsid

(i.e. protein. caaﬂ ”

Structure of viruses.

e

# Some viruses like influenza and herpes
viruses have _addltlonal membranous envelop

wh icﬁ s made up of lipoproteins.

o In general the viruses that infect plant

contain single strand RNA and that infect
animal contain either single strand or
double strand RNA or double strand DNA

and bacteriophage generally have double
strand DNA.

Sheath

Base plate

Tail fibres .

(b)

e Protein coat or capsid is made up of
capsomeres (i.e. subunit of capsid) which
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arranged in helical or polyhedral geometric

form.
Disease Caused by virus

* Disease jn human: mumps, small pox,
chicken pox, herpes, influenza, swine flu,
€ommon cold, AIDS.

* Diseases in plant: mosaic pattern on leaves,
leaf rolling and curling, yellowing and vein
clearing, dwarfing and stunted growth.

L ]

Life cycle of viruses

* The regulation of gene decides whether the
virus is going to follow a lytic or lysogenic
cycle.

2

In lytic =it undergo replication and produce

more phages while in lysogenic — it may .

remain temperate and give rise

bacteria DNA. P .

Lytic cycle: \
e A cycle where phages abri'ngs “about
disintegration or lysis of baéterjum is called
lytic cycle. : '

Retroviruses and reverse transcriptase

toa
prophage as its DNA integrate with.the.

i ¢ its tail fiber
: hed to the bacterium by its .
aceriophage get autac | by it
Thg-hbich cc-:p contract and produce lysoz me enzyme (e clrealt;; a
pore in cell wall and phage DNA injected into the bacterial cell).

The phage DNA coded for the phage enzyme by :fl?i(‘t}:&hs:
mechanism and produce nuclease enzyme that ne; lo Ao
host DNA but fail to harm phage DNA (ie. the phage ]; N:
modified cytosine residues which resistant to nuclease attack)

Phage DNA replicate itzelf and code foe new proteins which
surround the phage DNA .

0

Lysozyme is made by the phage DNA which lysis the bacterial cell ar
release the phages.

-
A\ .

_Lysogenic cycle:

* In some cases phage DNA may inject its

" DNA into a bacterial cells but do not cause
production of more phage particles
because phage DNA which integrated in
bacterial DNA dose not exert any influence
over the bacterial cell
In this the temperate phage of virus (i.e.
prophase or provirus) produce a repressor
protein which keep the phage gene in
repressed stage and keep phage DNA to
multiply after generation to generation
without causing any damage.

e Such bacterial cell that carries potential

seeds of destruction by carrying prophage is

called lysogenic cell and the phenomenon

by which phage DNA become a part of host
cell called lysogeny.

e Retrovirus contains oncogene and cause infected cells to become cancerous.

Example: hepatitis B virus, herpes virus, AlDS virus and papilloma virus.
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Retrovirus contains RNA as genetic material but all RNA viruses are not retroviruses,

They have ability to making RNA copy of themselves which can recopied to make double stranded
DNA (viz. is disintegrate randomly into the chromosome of host DNA.

They carry the gene for reverse transcription which copying the RNA into DNA by enzyme RNA-
dependent DNA polymerase or reverse transcriptase.

Home work — make notes on the viroids

. X
Lichens "

It composed of symbiotic association of the fungus and algae or cynobacteriumy. % &

The body of lichens (small and dos not resemble the either partner ) conS!st of mass ofﬁmgal hyphae
in which algal cells are scattered. \

In this symbiotic association fungus absorb minerals and water from the, surface and algae in turn
prepare food by photosynthesis. -

Lichens can be seen as grayish-green growth on barren rock, bark of tree or ground.

Lichens crumble the rock surface and produce rich organic matter in soil.
Reproduction occurs by fragmentation of their thallus body generally.

Economic importance: of lichens are: make food for reindeer and caribou in the tundra region, yield

pigments including pH indicator and htmus being the soil formation and also used as pollutant
monitors.
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