CHAPTER 2

BIOLOGICAL CLASSIFICATION

21 Rngdomnbenean  Since the dawn ol civilisation, there have been many attempis to classify
ltving organisms, i was dime insttnclively not using erilerta (hal wene
scientific but borne out of a need (o use organtsins for our own use — for
23 Rwgelan Bt food. shelter and clothimg. Anstotle was the earilest (o attempl a more
2§ Kmigehom Fnrie solenlific basis for classificailon, He used stimple morphioliwical chiaradlers

22 Kirepdoan Prolisin

2,
o classify plants (nto trees, shimbs and herbs. He also divided antmals

———_ imte two groups, those which had red blood and those that did not.
R In Linpaecns' ime a Two Kingdom system of classification with
26 Viuses, Vimlds Plantaé and Animalia kingdoms was developed hal tncluded all
el Lbcliesres plants and antmals respectively. This system did not distngutsh between

the eukarvotes and prokarnvoles, untoellular and multtcellular orgamisms
and photosynihetic {green algae] and non-photosynihetic (fungt)
orgardsms. Classificatton of orgamtsms into plants and antals was easlly
done and was easy (o understand. but. a lartge number of organisms
did not fall into etther eategory. Hened the two kingdom classification
used for a long time was found Inadeqguaie. Besides, gross morphology
-a need was also ol for including other characteristics Hke oell structure,
nature of wall, mode of nutritton, abital, methods of reproduction.
rvalullonary relationships, ete. Classificallon systems {or the living
organisms have hence, undergone several changes over the ime,
Though plant and antmal Kingdoms have been a constanl under all
different sysiems, Lhe nnderstanding of whal groups/organtsms be
included under these kingdoms Have been changing: the number and
nature af other kingdoms have also been understood differently by
different scleniists over the Ume.
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Tame 2.1 Characterisiics of the Five Kingdoms

Cheractars
Monera Protisia Fungl Plantas
edl type rokaryotic Eunkaryotic  Fukaryvotie Euakaryotic
Cell wall Nonecllitlosse Present in Present Present
(Polysanchuride somre willy cliin [eclhslose)
o g : b
Nuclear Abscnl Present Present Presont
membane
Bucly Celtafur Cellufur Multiceuliard  Tlusne/
arganisalion loose Ussae orgin
Awlotmplic Atitol i .Hl:l.-i*‘rui.rnphlt* Auintropitic
it i, Supraphyite/ (p
. iyt b capndd "’hﬂtﬂﬂ“ ls “Wﬂi’ 1y e/ it .tfﬂlu..f..n'
e f: photosvnthelic) thet) and  Parasitial thetle)
uutritivn Bt Hot s Hetern-
troptiic. fapry.  FOPHIC
phytic/para-
sitl<]

R H. Whittaker { {964 propased a Five Kingdom Classification. The
kingdorns defined by him were named Moners, Protista, Fungl, Plantae
and Animalia. The maln crileria [or classilication used by D include cell
structure, bodv organisalion, mode of nutrition, reproduction and
pliylogenetic mlationships. Talile 2.1 ghves a comparative account of different
characteristics of the five kangdoms.

The three-domatn system has also heep propesed that divides the Kingdom
Monera inio fwo domatns, leaving the remaining eukaryotic kingdoms in the
Lhird demain and hereby a six kingdom dassilication. You will learn about
s systedi i dedail [l Digher classis,

Let us lonk at this e kinudom ciassification o undasisnd (he ssues
and constderattons that influenced the classilication system. Earlier
classtilcation systems tncluded bactert, hlue green algae, fungl, mosses,
ferns. gymmosperms and the anglosperms under ‘Planis’. The characler
that untfied this whole kingdom was that all the orzantsms tnchuded had a
cell wall 1n thetr-cells. Thds placed together groups which widely differed in
olher characteristcs. 1L bronglit logstlier ilic prolanvolle baclsia amd Uie
blue e alme (cvanobacieria) with other groups which wene eukaryolic.
It also grouped together the unicellular organtsms and the multicellular
ones, say, for ecmple, Chilamycdamonas and Spirogrra wene placed logether
under algae. The classification did not differenitiate between the heterntrophic
group - fungl. and theautoirophic green plants. though (hey also showed
a characlerisiic dilfe=noe In el walls composiiion— e fangl had chitln
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i thetr walls while the green plants had a cellulosie cell wall. When such
charactenistics were considersd. the fungt were placed In a separale
kingdom - Kingdom Fungl, All prokaryolle organisms were grouped
together under Ktngdom Moners amd the unleellular eukaryolic organisms
were placed (n Kingdom Protisia. Kingdom Protista has brought together
Chloymjdemonas, Cluorello jearller placed in Aluae wilhin Planis and bolh
having eell walls] with Pararmoectum and Amoedaa (which were earlier places]
tn the antmal kingdom which lack cell wall). It has pul together onzanisms
which, in earlier classifications, were placed in different kKnodoms. This
happened because the erileria for classificaton changed. This kind of
changes will take place In future loo depending on the mprovenient tn our
understamding of charactensiics and svolullonary relatianships. Ovwer time,
an attempl has been made (o evolve a classiitcation systemwhich reflects
not only the morphologtcal. physiological and reproductive stmifartiies,
bul Is alsa phylogenelie, Le., 1s based on cvolullonary relatonships.

In this chapler we will study characlenslics of Kingdoms Monera,
Protisia and Fung of the Whittaker system of classtlication. The Kingdoms
Plantae and Ammalla, commonly referred to as plant and animal
kmgdoms. respectively, will be dealt separately tn chapters 3 and 4.

2.1 EKmcoosr MoreEra

Bactenia are Lhe sole members of the Kingdom Monera. They are the mosi
abundant mioro-organisins, Baclera occur almost sverywhere, Hundneds
of bacteria are present tna handful of soll. They also live In extreme habitats
such as hol springs, deserts, snow and deep oceans where very few other
itfe forms can sumvive. Many of them live tn or on other crganisms as
parasites,

Bactenta are grotuped under four categories based on their shape: the
spherical Cocous {pl: cocel), the md-shaped Bactilus (pl: bastlly). the
comma-shaped Vibrium (pl.: vibrio) and the spiral Spirtlium (pl.: spirilla)
(Figure 2.1).

Bacilli Y { Spirilla Jb

Figure 2.1 Bucterin of different shapis
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Though the bactertal siructure 1s very simple. Lthey are very complex
in behaviour, Compared 10 many other arganisms, baclieria as a goup
show the mosl extenstive metabolie diversity. Some of the bacleria are
autotrophie, Le,, they synithestse thetrown food from torgantc substrates,
They may be photosyntheticantotrophic or chemosynthetic antotrophic.
The vast majarity of baclera are helerolrophs: Le., they depend on othier
organisms or on dead organie matles for food.

2.1.1 Archaebacteria

These Imcleria are special since (hey live in some of the most harsh habitats
such as extreme salty arcas (halophiles), hot springs (thermoactdophities)
and marshy areas mclhanogens). Anlibebsclerta diller Inom olher baclsia
In having a different cell wall strudlure and this featune is responstble [or
thetr survival in exireme condittons, Methanogens are present in Lhe gut
of several niminant antmals such as cows and huffaloes and they are
responsible for the producton of methane (blogas) rom Ue dung of these
arnifrrizls,

2.1.2 Eubacteria

Ther=are Lhonsands ol dillereril enbacteria or 'tme
bacteria’. They are chamciertsed by the presenceofa
rigid cell wall, and Il motle. a flagellum. The
cyanobacteria {also relerred Lo as blue-green alaae)
have chlorophyll astmilar Lo green plants and are
photosynthetic autotrophs (Figure 2.2), The
cyanobacterta are untcellular coloplal or Mamentous,
freshwater /marne or lermesinal algae. The colonies
are generally surrounded by gelattnous sheath. They
olter) form bloomis th polluled waler bodles, Some of
these arganisms can X atmospherie nitrogen in
spectalised cells called heterocysts, ¢.g,, Nostoc and
Anabaena. Chemosynthetic antotrophic bacteria
oxtdise various morganic suhsiances such as
nltrates, nitriles and armmonia and usge the released
eneryy for thetr ATP production. They play a greal role
In recyeling nutrienits ke nitrogen, phosphiorous.
fronand sulphur

Heterotrophic bacteria are most abundant In
nalure, The majority are important decomposers.
Mamny of them have a signmillcant tmpacl on human

production of antihiotics, fixing nitmgen tn legume
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Figure 2.2 A (ilumentons blue-greon
alfatrs, They are helpful in making curd from milk. e Nasdoe,
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el wall

Cell
fremlarans

roots, elc. Some are pathogens causing damage
io human beings, crops. farm animals and pets.
Cholera, typhioid, lefanis, dlirus canker are well
known diseases caused by dilferent bactena.

Baclera reproduce matnly by fission (Flgure
2.3). Samettmes, under unfvonrabde condittons,
they produce spores. They also repmduce by a
sorl of sexnal reproducitlon by adopling a8
primitive type of DNA transfer from one baclerium
to the other.

Flgure 2.3 A dividing bacterium The Mycoplasma are organtsms Lhal

compietely lack a cell wall. They are the smallest
Iiving cells known and can survive without oxygen. Many mycoplasma
are pathiogenic in antmals and plants.

2.2 Kinocpoum ProTisTAa

All single-celled cukaryotes are placed under Protista, bul the boundaries
of this kingdom are nol well defined. What may be ‘a pholosyntheiic
protistan’ (o one biolpgist may be ‘g plant’ to another. in this hook we
meclude Chrysophivtes. Dinoflagellales. Euglenoids, Sitme moulds and
Protoeoans under Protista. Menibers of Protisia are primarily aguatic.
This kingdom forms a Imkwith the others dealing with planis, antmals
and fing, Betng evkaryvoles. (he protstan cell body contatns a well definesd
nuclens and other membrane-boumd organelles, Some have flagella or
cilia. Protists reproduce asexually and sexually by a provess involving
cell fuston and svgole formatlon

2.2.1 Chrysophytes

This group inclndes diaioms and golden algae {desmids). They are found
in [vesh waler as well as in marine environments, They are micrascopic
and fleal passively in water currents {plankton), Most of them are
photosynthetic. It diatoms (he cell walls form two thith overlapping shells,
which fil together as in a soap box. The walls are embedded with silica
and thus the walls are indestructtble. Thus, diatoms have {eft behind
large amouni of cell wall depiosits in thetr Hiabtial this acoumulaiion over
bitlltons of yvears 15 referred (o as 'diatomaceous earth’, Betng gritty this
soll 1s used m polishimg. filtratton of olls and syrups: Matoms are the
chitef ‘producers’ in the occans.
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2.2.2 Dinofiagelintes

These cgrEanlsms ane mostly marine and photosynithetle.
They appear yellow, green, brown, blue or red dependtng
ot the maln plemenls present in thelr cells, The cell wall
has stiff cellulose plates on the onter surface. Most of
them have two lagella: one lies longimdinally and the
other transversely in & furrow between Lhe wall plates.
Very ofien. red dinoflagellales (Example: Ganmypaulax)
wndergo such rapid multtplication that they make the
sea appear ved (red Hdes), Toxins released by such large
mumbers may cven Kill other marnne anlmals such as
fishes.

2.2.3 Euglenolds

Majority of them are fresh water organtsms found in
stagnant water. Instead of a cell wall, they have a protein
rch layer called peliicle which makes their body flexthie.
They have two flagella. a short and a long one. Though
they are photosynthelie in the presence of sunlight, when
deprived ol sunlight they behave like hﬂﬂuh‘n—[_ﬂm by
predating on other smaller organtsms. Interestngly, the
plements of englenotds are tdentical (o (hose present in
higher plants. Example: Euglena (Fgnare 2.4h),

2.2.4 Slime Moulds

Sitme moulds are saprophyiic protists. The body moves
along decaving lwigs nand leaves enpulfing oroanic
matertal. Under sutiable condittons, they form an
aggregation called plasmodium which may grow and
spread over several feel. Duning unfavourable coniditions.
the plasmodiom dilferentiales and lerms [illng bodics
bearing spoaes al thetr Ups. The spores possess true walls,
They are extremely reststant and survive lor many yvears,
event under adverse conditions. The sporesare dispersed
Iy alr currents.

2.2.5 Protozpans

All protozoans are heterotophs and Itve as predators or
parasites. They are believed (0 be pomilive relalives of
antmals. There are four major groups of prolozoans.

Amoebold prolozoans: Thiese organisms live In [resh
waler, sea wiiler or molst soll, They move and caplure
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thetr prey by putiing oul psendopodia {false feet) as in Amoeba. Marine
forrms Tiave silica shells on their surface: Some of them such as Enfaomoeiy

are parasiles,

Flagellaled prolozoans: The members of this group are either [nee-living
or parastite, They have flagella. The pamasitie fonms canse diaseases such
as sleeping sickness. Example: Trypanosama.

Cilfated protozoans: These are aguatic, actively moving orsantsms becatse
of the presence of thousands of cilfa. They have a cavity {gullet] that oprns
to lie culside of Wie cell sitrface. The coordiitaled movertienl of rows ol
cllla causss the waler laden with food 1o be siesmed inlo the smllel. Example:
Paramoectum (Figure 2 4d). '

sparozoans: This Includes diverse organlsms thal have ansinfeclious
spore-like siage in thetr We cyole. The most notorions 8 Plasmod(um
imatartal parasttel which causes malaria. a disease which has a staggering
elffect on human population.

2.3 EKmwopom Fuxar

The fungl constttute a unigue kingdom of heterotrophite organlsms, They
show a great diversity in morphology and hablial. You must have seen
fungl on a molsi bread and rotten frmis. The common mushroom you eat
and toadstools are also fung. White spols scen on mustard leaves are due
Lo a parastiic fungus. Some unteellular fungl, e.g.. veast are used 1o make
bread and heer. Other fungl eause diseases In plants and antmals: wheal
mst-caustng Pucetiia 15 an important example. Some are. the source of
antibloties. ¢ g Perdcilifven Fungl are cosmopolitan and occur inatr, waler,
sall and on antmals and plints. They prefer (o grow In warnn and humtd
places. Have you ever wonidered why we keep food in the refriserstor 7 Yes,
it is to prevent food from godng bad due to bacterial or fungal infections.

With the exception of yeasts which are unicellular. fungm are
Niamentous. Thelr bodies consist of long, siender thread-like struclures
called Byphae. The network of fiyphiae 1s koswn as myeellum. Some hyphae
are comtinuons tuhes flled with mulliinueleated eytoplasm — these are
called coenocyilc hyphae. Others have seplae of crdss walls in Lheir
hyphae. The cell walls of fungl are compased of chitin and polvsaccharides.

Most fung are heterotrmophie and absorb soloble organic nestiler from
dead subsirates and hence are called saprophytes. Those that depend
on lvtng plants and antmals are called parasites. They can also live as
symblonts - in assoclation with algae as Hehens and with rools of higher
plants 4s mycorrhiza,

Reproduction in fungl can take place by vegetalive means —
fragmeniation. fission and budding. Asexual reproduction is by spores
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called conidia or sporanglospores or zoospores. and sexual reproduction
Is by nospores, ascospores and basidiospores, The vartous spores are
produced in distinet structures called frulting bodies. The sexual cyele

mvolves the followtng (hree steps:

()  Fuston of protoplasms hetween two motile or non-motile gameles

called plasmogamy.

() Fuston of two nuclel called karyogamy,
() Metosts in zygote resuliing In haplod spores,

When a ungus reproduces sexually, two haplotd
hyphae of compatible mating types come together and
fuse. In some fungt the fuston of two haploid cells
mmmediately results in diplosd cells (2n). However. m other
lungt (ascomyceles and basidiomyeeies). an intervening
dikaryolic stage (n + 1, Le., two nucled per cell) occurs;
such a condition s called & dikaryon and the phase 18
called dikaryophase of lungus. Later. the parental nuclet
fse and the cells become diplold. The fungt form frutme
bodies in which reduction division occurs, |eading lo
formation of haplold spores.

The morphelogy of the mycellum, mode of spare
formation and fruiting bodies  form the basis [or the
divisian ol the kingdom iniovartous classes.

2.3.1 Phycomycetes

Members of phycomycetes are found in aguatic habilats
and on decaying wood tn motsi and damp places or as
obligate parasttes on plants, The myceltum is aseptale
and coenocytic. Asexual reproduction takes place by
zoospores imolle) or by aplanospores (non-mollle). These
spores are endogenously produced b sporangium. A
aygospore Is formed by fusien of two gameles. These
gameles are similar in morphology (Isogamous) or
disstmillar (anisogamous Or oogdamous). SOme common
examples are Mucor (Figure 2.5a), Rhizopus (the hread
motld mentioned eartier) and Albugo |(he parasitic fung
on muslard).

2.3.2 Ascomycetes

Cormmotdy known as sac-fung), (e ascomyceles ane mostly
minlicellnlar, e.g., Penictilfum, or rarsdy unteellular, e g, veast
(Saccharomyees). They are saprophytic, decomposers,
parasitic or coprophtlous (growing on dung), Mycelium
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15 branched and seplate. The asexual spores are contdita produced
exogenously on the special mycellum called conidiophures, Conldia on
germination produce mycellum. Sexual spores are called ascospores
which are produced endogenously in sac ke asot (stngular ascus). These
ascl are arranged in different types of frulling bodles called ascocarps,
Some examples are Aspergilius (Figure 2.5b), Claviceps and Neurospora.
Neuraspora 1s used extenstvely in blochemical and genetle work, Many
members Uke morels and tniffles are edible and are comstdered delleactes.

2.3.3 Basidiomycetes

Comumaonly known forms ol bastdiomycetes are mushrooms, bracke! ingt
or puffballs. They grow in sail, on logs and tree stumps and tn living:
plant bodies as parasites, e, rusis and smuts. The mycclliim ls braniched
and seplale. The asexnal spores are generally nol found, bul vegetative
repmduction by frasmentation is common. The sex organs are abhsent.,
but plasiogamy is brought aboul by fuslon of two vegelalive or samallc
vells of different stratns or gmotypes. The resullant structure s dikanyotie
which ultimately gives rise (o basidium. Karyogamy and metosts lake
place in the bastdtum productng four basidiospores. The bastdinspores
are exogenonsly produced on the basidium (pl.: basidia), The basidia are
arranged in fritting bodlss callsd Basldiocarps, Some comiman manhers
are Agarfeus fmushroom) (Figure 2.5¢), Ustilago (smut) and Puccinia (st
[ungus).

2.3.4 Deuteromycetles

Commonly kntwn as imperfect fungl becanse only the asexual or
vegelative phases of thiese fung are known. When the sexual forms of
these fungt were discovered they were moved into classes (hey nghtly
belong to. It 15 also pessible thal the asexual and vegelalive stage have
been givers one name [and placed under deuteromyceles) and Hw sexaal
stage another (and placed under another class). Later when the inkages
were established., the fungl were correctly 1dentified and moved out of
deulEomyeeles. Once perlécl [sexual) siages of members of
dueteromycetes were discovered they were often moved Lo ascomyvetes
and basidismyeetes. The deuteromycetes reproduce only by asexual spores:
krwiwn as conldia. The mycelfum Is seplate and branched. Some members
are saprophyies or parasiies while a large number of them are
decompiosers of Hiter and help 1n mineral cyeling. Some examples are
Alternaria. Colletotrichiom and Trichoderma
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2.4 Kixcpom Prantae

Rinpdoem Planlae cludes sll eukarvolle clilorophyll-vontalning
organisms commonly called plants. A lew members are partially
heterotrophilc such as the insectivorous plants or parasites. Bladderwort
and Venns fly rap are examples of insectivorois planis and Cuscutais a
parasite. The plant cells have an eukaryoue structure with promimernt
chioroplasls and cell wall malnly made of celulose, You will study the
eukarvotle cell structure tn detall in Chapter B. Plantae meludes algae,
brvophytes, plenidophyvies, symnosperms and anglospernns.

Life cycle of plants has two distinet phases — the diploid sporophytic
ane] the haploid gametophyiic —that alternate with each other. The lenglhs
of the haploid and diplotd phases, and whether these phases are free-
iving or dependent on others, vary among different groups in plants.
This phenomennon 15 called alternation of generation. You will study
further detatls of thts kingdom 1n Chapter 3.

2.5 EKinapom Axmaania

This kingdom 1s characterised by helerotrophie enkaryolic opganlsms
that are multicellular and thelr cells tack cell'walls, They directly or
indtrectly depend on plants for food. They digest thetr food n an intemal
cavity and slore food reserves as glycogen or fat, Their mode of nutrition
ts holozale — by Ingestion of vod. They follow a definile growill paltern
and grow (nlo adulis that have a definite shape and size. Higher lorms
show elaburate sensory and nesrmmolor mechanism. Most of them are
capable of locomotion,

The sexual reproduction 15 by copulaton of male and female foflowed
by embryological developmenl. Sallenl feaiures of various phvia are
described in Chapter 4.

2.6 Vimuses, Viroins, Prioss ann Licaens

In the five kingdom classification of Whittaker there ts no mention of lichens.

and some geellinlar oreganisms ke viruses, virolds and prions. These are
brlefly tnioduaced here.,

All of us who have suffered the 1l effects of common cold or o’ know
what effects viruses can have on us, even Ifwe do not assoclale (L with our
condition. Vinses did not find a place in classification since they are not
constdered truly Tiving’, if we understand Iiving as those organisms (hat
have a odl structure, The virusss are nop-cedlnlar organtsms thatl are
characlerised by having an tnert erystalltne structure outstde e iving cell.
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Figure 2.6 (i) Tobacen Mosake Vius (TMV). (L) Bacterophape

Once they infect a cell they'takie over the machinery of the host cell Lo replicale
themssives, killing the host. Would yeu call viruses living or non-living?

Virus means venom o polsonous Quid. Dmitn Ivanowsky (1892)
recogrilsed certam microbes as causal organtsm of the mesate disease of
tobaceo (Figure 2,6a). These were found o be smaller than bactena
hecatrse they passed through hacterta-proof filters. MW. Betjerinek
(1898) demonstrated thal the extract of the infected plands of tobacco
could cause miection tn healthy plants and named the new pathogen
virus™ and called the hud as Contagivm vivam [lutdum (infections living
Mutd). WM. Stanley (1935) showed thal virases could be crystallised
and cryslals comstst largely of protetns. They are inert outstde thetr specific
host cell. Viruses are obligale parasiles.

i addition o prolelis, vinises also confain genetie matertal, that could
be elther RNA or DNA. No vitus contains both RNA and DNA. Avimus s
a nucleoprotedn and the genette matenal ts Infectious. In geneml virnses:
that infect plants have single stranded RNA and vinises that infectantmals
have etther singie or douhle stranided BNA or double stranded DNA.
Barleral viruses or bacteriophages {viruses that infect the bacteria) are
tsually double stranded DNA virases (Fipure 2.6b). The protetn coal
called capsid made of small subuntis called capsomeres, profects the
nuclete actd, These capsomeres are armanged in helical or polvhedral
geometric forms, Vimses cause diseases like mumps, small pox, herpes
and influenze AIDS tn humans 1s zlso cansed by a virus. in plants, the
symptoms can be mosate (ormation. leafl rolling and curling, yellowing:
and vein clearing, dwarfing and stunted growih.
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Virolds : In 1971, T.0. Diener discovered a new infectious agent that
was smaller than viruses and caused potato spimdle tuber disease. It was
[ound to be a free RNA: i lacked the prowein coat that is found 1n virases,
hesice the name virold. The RNA of the virold was of low molecular wetghil
Prons : In modem medicine certaln infections neurological discases
were fotind (o be ransmilted by an agenl conststing of abnormually folded
protein. The agenl was similar in stze to vinses, These agenis were called
pricns. The most notable diseases crused by prions are bovine spangtiorm
encephalopathy (HSE) commonly called  mad cow disease m cattle and
iis analogons vartan! Cr—Jacob disease (CJD) in hiynans.,

Lichens : Lichens are symbiotic associations {e. mutually useful
assoctalions. between algae and ungl. The algal component 1s kiown as
phyeobiont and [uneal comporicil 45 mycoblont, which ar= aulolrophic
and helerolrophic, respeeiively. Aluae prepare food lor fung and fung
provide shelter and absorb minessl noirients and waler [or Is pariner.
Sa close 1s thelr assoctation that fone saw a lichen 1 nature one would
never imagtne that they had two different organtsms within them, Lichens
are very-good pallution indicators — they do nol grow in polinted arcas.

Susmary

Biologtcal classification of planits and anttials was first proposed by Arstolle on the
basts of stmple morphological characters. Linnasis ke classtiled il living organisms
trilo two kingdoms — Plantae and Antmalla, Whittaker proposed an elaborate flve
kingdom classtfication— Monem. Protista, Funo, Plantae and Anmmalla, The main
erterta of the five kingdom classtfication were cell structure, body organisation,
mode of nutriton and reproduction, and phylogenetc relattonships.

In the five kingdom classification, bacteria are included in Kingdom Monera.
Harlena are commopollian i distribution. These organtsms show the most extenstve
metabolic diverstty. Bacieria may be antotrophic or heteroirophic in thetr mode of
nulrition. Kingdom Prousia ihclades all single-celled eankaryoles such as
Chrysophvies, Dinoflaseliales, Englenotds, Siime-motlds and Prolaoans, Protsts
have defined nucleus and other membrane bound organelles. They reproduce
both asexnally and sexually, Members of Kinsdom Fungt show a great diversity
in structures and habttat. Most funegl are saprophiytic tn thetr mode of nutniion
They show asexual and sexual reproduclion. Pliveomyceles, Ascomyceles,
Basidiomveeles and Deuteromyeeles are the four classes under this kingdom.
The plantae intludes all enkaryotlc chlorophyl-conlaiming tiganisms. Algae,
bryophytes. pleridophyies. gymnosperms and anglospernms are included in this
group. The Ife cycle of plants exhibil alternalion of generalions — pamelopliviic
and sporaphyitle generattons. The helerotrophic eukaryolie, multteellular
organtsms lacking a cell wall are tncluded m the Kingdom Antmalia. The mode of
nuiritton of these organtsms 15 holozole. They reproduce mostly by the sexual
made. Some acellular organisins like viruses and virolds as well as the lchens are
nol Inchuded in the ve Kinedom sysiem of classification.
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1. Inscuss how classification systems have undergone several changes over a
pettod of tine?

2 Siale lwo edoponilcally mportant uses ot

{a) heterotrophie bacterta

(b)-archachactena

Whiatt Is the mature of cell-watlls i diatoms?

Find oul whit do the terms "algal bloom and ‘rod-tides’ signity,

Describe Licdefly the four majar groips of Protozod. .

7. Mmmmitcmmmmmpmmmm&r

bieterotroplie?

What dis the terms pliyeoblont and mjmhm slgmrﬂ ,

9. GIve d COmparalive Reeoul utthenmﬂtmnmimm uider the followitig:
(1] morle of muiriion

Ao

o

t) mode of roproduction )

10 Wit are the charaeieristie featimes of Englerolds?

1 Give a brtef account of virises with respect (o thetr stnicture and natire of
genelic material, Also name four common vim! diseases

12 Onganise a discussion lnjmrclum‘m: the topile — Are viruses itving or non-
livirg?




