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CHAPTER

Sfia fase (Biology)

Diversity of Living Organisms Living World

Tefia wrTa <t fasiwant, Fifwwor faem, fam ugla ud afieeor @
The Living World | Taxonomy |

Binomial Nomanclature | Classification System

T 1: Gsita T (The Living World)

1.1 Sfta=t w82 (What is Life?)

FATH Jeall TR AREl-hilgl UehR oh Sitd UTY STTd & — Sid foh Bie-8ic Bacteria & e fasme Blue Whale
T | 3 Tl § 5 Tl gero] faRward gt & S 3 fsita aqell & 3terT wdl &1 Biology # Sfa- &l awg
& oIy Ted gt 98 1 1 ¢ Tk Sfifad sita (Living Organisms) &1 9gam foe @efott 9 il &

1.2 efig Sfidi it fagiward (Characteristics of Living Organisms)

(A) 3 (Growth)
[t Sfifaa wiforn & g gidt &1 Sitat & gig diferent fawsH (Cell Division) & gRT &ldl & | I8 3Tidie ghg
(Intrinsic Growth) Fgdrdl 21

> gfg Sfiam &t sifard @eror 98 & — ver St fAsfia axgett # of sed uard Siear '3fy’ foadt 2, 29
Extrinsic Growth %gd &I

> Shat # gig Hifea it & 31k Tes [f9a stawen & 91g & St ¢l

> drel # gfg SftasR (Indeterminate Growth) gidt W&l &, Sdfh Sigal d I8 Ueh IHAT o d1Q
(Determinate Growth) $& ST 2|

g ¥&@: Unicellular organisms (T&aiRIshd Sid) St Amoeba # Jfg = SHITIeRT FT ATHR Fe1
Multicellular organisms # gfg = ShIfAHT Sl HE&AT T

(B) 3utg=g (Metabolism)
SRR H g dreit gt Tr@mrafes foamsti (Chemical Reactions) & @Hg &I Metabolism %gd 81 & &
UehR ol gIdl &:

TFR qRwTET ITETT

Anabolism (3999) | T Ugrdt 9 Sfedt dgredf & (4707 | Photosynthesis, Protein Synthesis

Catabolism (3U=d) | Sifeel Ui &l T Ugref # ¢e1 | Respiration, Digestion
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Metabolism Sfia= & fAf9d (Defining) @7efo1 & — i ot fsifa a&g Metabolism & &1 F@t ae foh
In Vitro (vawemar #) Metabolism ff Sfte=t a1 yaT0T <1861 21

(C) &= (Reproduction)
[l it 37U ST S 349 FRd 61 Reproduction Siia T ek Hecaquf «1ef0l 8|
> Asexual Reproduction (3rifile ) T& S-& ¥, 99 — Binary Fission (Amoeba ¥),

Budding (Yeast #), Spore formation (Fungi #)
> Sexual Reproduction (=T S=): <f SiHei &, Gametes & T
> S 3TfAard @eror TEf § — Worker Bees 3R Mules S+ =18t @ed, for off Sfifaa & &1

(D) da-ar / Tagiietar (Consciousness / Irritability)
Sig 37U TaTaRoT § B aTet UikadH Y Tead @ 3k 3fa ufafekar (Response) 2a €1 g T+t sfifaa
Sitdl § 9T ST ATl Gad Hecdqul Ud Afard @eqor 8|

> Plants: UeIeT &l 3R qg=T (Phototropism), wef @ uftdf @€ & (Touch-me-not - Mimosa)

> Animals: 3¢ HegH FET, HISH G

> Unicellular organisms: G JASHISA o Ui Wldlehar
T3teqr eu: Consciousness/Irritability Sftae t TerATs Ut faivar & it @+t Sitai § T8 STt & 3R 33
St @1 gad fasga-ia (Reliable) @&0T JTET SITdT &1

(E) s17&@ va fas& (Adaptation and Evolution)
Sfig 37T FTATEROT % STUR TE &I oTeld ¢ (Adaptation) 3R T9F & A1 9¢eid 8d & (Evolution)| T
Natural Selection & @RUT gidT 8|

(F) itrhig @a+ (Cellular Organization)
Toft Sfig te ar s1fdes A (Cells) & a4 81d &1 Cell SHiad 6 dmTaTs Ud foharates sams

(Structural and Functional Unit) g

(G) Sita=t & et (Lifespan)
A Si1d &1 Teh FfYa Sfiarenre gid1 & — 379 § @a g de | I8 Uah Universal Characteristic g1

Teita fatiware &1 ORI (Summary Table)

v ot & e d e ?
Growth (3g) Hidfee, Cell Division & | 98t Uared e+ & el
Metabolism WG A gl & el g &
Reproduction srfereprer & el g el
Consciousness ot Sfat & el g @
Cellular Org. Toft Siat & el gt &
Lifespan fafara el il
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WY 2: FfiEor fas = (Taxonomy)

2.1 Taxonomy 4T 8?
Taxonomy d& faa= ¢ {5 Sfiat &1 afienor (Classification), Am@oT (Nomenclature) 3R dga™
(Identification) & STt 81
1% Fadfa: Taxonomy = Greek 5 'Taxis' (&@d1/arrangement) + 'Nomos' (FHa#/law)|
HYq — Sial bt FaHeg diid 9 HarRAd H &1 9|
Taxonomy & e (Father of Taxonomy): Carolus Linnaeus (1707-1778)| 32+ 314+ Y&
'Systema Naturae' ¥ Sitdl o av{cheuT sl =iq &l

2.2 Taxonomy & Y@ ITETT
T AT v
Alpha Taxonomy Stal sl U, ATHHIUT 3R URIWE I eheur
Beta Taxonomy IR Nl — Species ¥ W o Taxa ol AT
Omega Taxonomy [eft JucTR AT o HATYR YT GHTRI0T
Chemotaxonomy IS dcdl o TR TR FATH0T
Numerical Taxonomy R Sl FEIAT  FH-Ieh ALTUT o HATYR T

2.3 Taxonomic Hierarchy (afi&ur & gersar)

Sitdl bt aFfighd i o felt Uk shAerg, 910t (Hierarchy) &1 3ugi fohan Sirdr €1 wedes 9uit st Taxon (dga=:
Taxa) %gd ¢ |

Taxon (%oft) ITE0T — ATA IIELUT — AW

Kingdom (S7Td) Animalia Plantae

Phylum / Division Chordata /| — — [/ Tracheophyta

Class (@) Mammalia Dicotyledonae

Order (391) Primates Sapindales

Family (&<7) Hominidae Anacardiaceae

Genus (d2) Homo Mangifera

Species (STd) sapiens indica

Trick to Remember: Kingdom — Phylum — Class — Order — Family — Genus —
Species Yaad Karo: 'King Philip Came Over For Good Soup'

Species (JMA) — AT TAYA THE

Species Taxonomy ! §ad BICt AR FTHd 38 1 T Species & A 9a&:
> 30" H Interbreeding (YSH) & Tohd &

> Fertile (ITR) THaH IUd & &

> 3 Species & el & Reproductively Isolated &1d &
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Wt 3: fgm™ ugfa (Binomial Nomenclature)

3.1 Nomenclature T 8?

Nomenclature Sfial @t d3TfHes 98 27 1 UihaT &1 STeh! TaLThdl SdAIT TSt il feh:
> fafera St 3R wTersti & Uk 81 Sfa o STelT-31elT AH aid &

> Ueh & T 1 &2 Sitdl & oIy wagerd ean &

> I S9R & T Teh FraHiiHe A aeT® @

3.2 Binomial Nomenclature & S<&
Binomial Nomenclature Ugfd &I Carolus Linnaeus v 1758 # 37U+ Y& 'Systema Naturae' &
103 F&ereur # yqd forani grdifes Caspar Bauhin 3 Uget s8aRT 3udiT foma 2l

Caspar Bauhin: 3% Binomial Nomenclature & 3%gd (Forerunner) HT STdl g1 @fch 39

I YR IR Fafed Linnaeus 7 f&m)

3.3 Binomial Nomenclature & f3@® (ICBN / ICZN & JJdR)

STTaT o d=iTi<eh -ITHEhUT & foTT &F SRS Tigard (Codes) &:

» ICBN (International Code of Botanical Nomenclature) — Gieff & fe@
> ICZN (International Code of Zoological Nomenclature) — siqsfi & faq

AHFIOT & wE
Faw i | R IETEXT
1 JT-e I Latin a1 Latinized &1 91T | Homo sapiens, Mangifera indica
2 9T < 9T ol gial & — Genus + Species | Mangifera (Genus) + indica (Species)
3 Genus &I UgdT 37&R Capital Letter # | Mangifera, Homo
4 Species &7 UgaTl 38R Small Letter & indica, sapiens
5 BU gU A ItalicH&ld & Homo sapiens
6 &9 ¥ for@d @7 Underline 3d & Homo sapiens
7 Author &7 -4 3id # abbreviation # | Mangifera indica Linn.
8 AT A F HH & e B 8l g IR

3.4 Wg@YUT a5+ | (Important Scientific Names)
Paramedical Entrance Exams # = fU 717 Scientific Names Sgd IR I 1d &:

Sfi@ (Common Name) a3t A (Scientific Name)
A7 (Human) Homo sapiens

A (Mango) Mangifera indica

gl (Dog) Canis lupus familiaris

faedt (Cat) Felis catus

g (Wheat) Triticum aestivum

Y1 /91aa (Rice) Oryza sativa
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gl (Maize/Corn) Zea mays

31 (Potato) Solanum tuberosum

<At (Tomato) Solanum lycopersicum

1S (Onion) Allium cepa

Hea (Frog) Rana tigrina

AR (Peacock) Pavo cristatus

R (Lion) Panthera leo

a9 (Tiger) Panthera tigris

greft (Elephant) Elephas maximus

7Y (Mosquito) Culex pipiens

faeragr (Cockroach) Periplaneta americana

331 (Earthworm) Pheretima posthuma
T 4: FfieReor o (Classification System)

4.1 Fftereor i wE8 &2

Jedt R TSl UehRR oh S11d UTT SITd &1 3w Haied U 9 IHgH & foig Classification (affeon) S& 21

> 39 STidl ol UgAAT, A ST 3R 3TeT She] ST aidT &
> Siial & faeraardt 9w (Evolutionary Relationship) 99l # 31d €

> % Drugs 3R Medical Research & gradr

4.2 FTEHIOT G F Sfae™
EEITED £ EicTa fasiwar
Aristotle 384-322 a1 S (Plantae, Animalia) | T99 UgaT WaTd — Uie/STa)
BC
Carolus 1758 3 ST 'Systema Naturae' — Binomial
Linnaeus Nomenclature
Ernst Haeckel | 1866 T ST Protista @l 3TanT fohar
Herbert 1956 IR ST Monera ol 37T fhar
Copeland
Robert 1969 Urd ST Fungi ! 3ei fham — waifeess 1=
Whittaker
Carl Woese 1977 g oid /<= Domain rRNA & 38R 9 — Archaea 37erT

4.3 Two Kingdom vs Five Kingdom Classification

Aristotle 3R Linnaeus = Siidl sl el & SATA! H ST &7| T Tgid el &ft Fifoh:

> Bacteria f&g swd 4?7 — 0 Nucleus =&l grar
> Fungi 98 7&f € — ¥ Heterotrophs g

> Unicellular Sita it Urd 3R Siq 1 o 8701 3@ &
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4.4 Five Kingdom Classification — Robert Whittaker (1969)
Robert Whittaker = 1969 ¥ Ufd STl <l Ffferur U&Id foham| g8 e 2
» Cell structure: Prokaryotic a1 Eukaryotic

» Body organization: Unicellular ar Multicellular

» Nutrition mode: Autotrophic a1 Heterotrophic

» Reproduction mode: Sexual a1 Asexual

> Phylogenetic relationships: fasrgard dsy

ST Cell Type | Body Org. Nutrition IqTET0T

(Kingdom)

Monera Prokaryotic | Unicellular | Auto/Heterotrophic Bacteria,
Cyanobacteria

Protista Eukaryotic | Unicellular | Auto/Heterotrophic Amoeba, Euglena,
Paramecium

Fungi Eukaryotic | Multicellular | Heterotrophic Mushroom, Yeast,

(Saprophytic) Penicillium

Plantae Eukaryotic | Multicellular | Autotrophic Algae, Moss, Fern,
Trees

Animalia Eukaryotic | Multicellular | Heterotrophic Insects, Fish,
Mammals

4.5 Three Domain System — Carl Woese (1977/1990)

Carl Woese 7 16S rRNA & 3 (Sequence) & YR W Sidl &l di Domains # fer:

> Domain Bacteria: 9= Prokaryotes — 19 E. coli

> Domain Archaea: fa9% Prokaryotes — Extreme Environments # Td & (Thermophiles,
Halophiles)

> Domain Eukarya: 9+t Eukaryotes — Protists, Fungi, Plants, Animals

e # 3ar @: Archaea & Ugdl Archaebacteria #gd &1 3 Extreme conditions # Sfifad w&d &
Y T Ut & BRA, i TG Ut It

4.6 TiiI0T & M (Basis of Classification)

YR o

Morphology (3TerTiehr) SHal <l STEd TXFAT o YR TR
Anatomy (TIfenT) ARk TG & IR R
Physiology (i) AR fohamati & SaR W
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Embryology (Yurfa=ie) YUT faehTe & IR

Biochemistry TS %91 — DNA, RNA, Proteins
Cytology (i1t fazrr) HITRIHT GIET & YR T

Phylogeny faenreard) dadl & AR W

BOOSTER POINTS — Paramedical Entrance Exam & f1q wgeaquf
1. Metabolism TeHATS FTaHITHe HA-aTd &0 & — & Siid | ararl 8|
2. Consciousness/Irritability & Sita- o1 9 fag@=iar (Defining) <&7oT HIHT ST 8 |

3. Taxonomy & S = Carolus Linnaeus | Binomial Nomenclature & Forerunner =

Caspar Bauhin

4. Genus @1 UgdlT &R Capital, Species T Uga 3&R Small &idT g1

5. Botanical Nomenclature = ICBN | Zoological Nomenclature = ICZN

6. Five Kingdom Classification = Robert Whittaker (1969) — Ta& 31f¥Ie HT=dT YT
7. Three Domain System = Carl Woese (rRNA & 4R W, 1977)

8. Species — Taxonomy ! Jd He¥[d Td Tad BIel 313 ¢

9. Kingdom Hierarchy: King Philip Came Over For Good Soup (K-P-C-O-F-G-S)

10. Homo sapiens — A= &1 d=1T-a =19 | Mangifera indica — 3T &7 d=iTi=es =8

11. Worker Bees 3R Mules S gl &d — 34t Reproduction 3fHard @efor gl

12. Archaea (Archaebacteria) Three Domain System # 3 Domain & — EXtreme
Environments & 3&d &l

13. Pavo cristatus = AR (National Bird of India) — ut&r & g7 Si1dT & |

14. Oryza sativa = &=/91aa | Triticum aestivum = g — & HRA &l W& FId 6l
15. Scientific Names gH2rm Latin # 8ld & 31X Italic H fei& Td &1

Afaw aetteeor (Biological Classification)

YR THTOT | HIART | Wife¥eT | haah | fawmoy ok ariigs
Five Kingdom Classification | Monera | Protista | Fungi |

Viruses & Viroids

T 1: T S1d @ttt (Five Kingdom Classification)
1.1 Five Kingdom &fi&r — Robert Whittaker (1969)
Robert Whittaker 5 1969 ¥ Sfiai &l U STl | dtel| 59 9110l ol Halferdh A=adl UTtd & | Ul SHTdi &
AT FfatEd 8
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Kingdom | Cell Type | Body Nutrition Mode | Wq@ 3IgTEI0T
Organization
Monera | Prokaryotic | Unicellular Autotrophic/ Bacteria,
Heterotrophic Cyanobacteria
Protista | Eukaryotic | Unicellular Autotrophic/ Amoeba, Paramecium,
Heterotrophic Euglena
Fungi Eukaryotic | Multicellular Heterotrophic Mushroom, Yeast,
(mostly) (Saprophytic) Penicillium
Plantae | Eukaryotic | Multicellular Autotrophic Algae, Mosses, Ferns,
(Photosynthesis) | Trees
Animalia | Eukaryotic | Multicellular Heterotrophic Insects, Fish, Birds,
(Holozoic) Mammals

FITHTOT b HATYR:

1. Cell Structure (Prokaryotic/Eukaryotic)

2. Body Organization (Unicellular/Multicellular)
3. Nutrition Mode (Auto/Heterotrophic)

4. Reproduction

5. Phylogenetic Relationship

Wt 2: Kingdom Monera
2.1 Monera % qmrg Agivand

Kingdom Monera # 9t Prokaryotic Sffa 3Td &1 & gedt & qa8 G- Sfia 714 §i1d 8

> Cell # membrane-bound Nucleus (JEfd dgeh) el aldl

> Membrane-bound organelles (3 Mitochondria, Chloroplast) s-uf®a

> Cell wall Iufexq (s1farisr # Peptidoglycan & sit)

> Ribosome 3u¥d — wfeh 70S UFR &

> DNA circular (FAR) gdr &

> Reproduction §&1d: Binary Fission 9

2.2 Bacteria (Sftaroy)

Bacteria & 3t&R (Morphology)
TR W 3aTedul
et Coccus (FH&d) Staphylococcus, Streptococcus
TS & HR Bacillus (sf@®) E. coli, Mycobacterium tuberculosis
HHATh AwR | Vibrio (fafs=r) Vibrio cholerae
qite/Seftd | Spirillum (FTERe™) Spirillum volutans
AR S/8 ST | Spirochaete (FTEAehIc) Treponema pallidum
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Bacteria &1 9i9or (Nutrition in Bacteria)

0T YR faazor ITET0T
Photoautotrophs &I + CO2 I HISH ST & Cyanobacteria (Blue-green algae)
Chemoautotrophs | TERIMS Sell F HiSH Nitrosomonas, Nitrobacter

Photoheterotrophs | Wl &, @ Organic source | Purple non-sulphur bacteria
Chemoheterotrophs | Organic gae 9 3ail R |- | E. coli, 3iferenisr Pathogenic bacteria

Bacteria &1 599 (Reproduction)

> Asexual: Binary Fission (fgfawsm) — 9e& 9=

» Sexual: Conjugation, Transformation, Transduction

> Endospore 7d § — faga aRf@xfaai & (Bacillus, Clostridium)

Bacteria &1 Hgd

T I
Nitrogen Fixation | Rhizobium (<& i wigl #), Azotobacter

Decomposition Organic waste &I digd & — Ecosystem &
Dairy Products Lactobacillus — <& s &
Antibiotics 311 | Streptomyces ¥ Streptomycin

Diseases — A= # | TB (Mycobacterium tuberculosis), Cholera (Vibrio cholerae),
Typhoid (Salmonella typhi)

Diseases — Wei®# | Citrus Canker — Xanthomonas citri

2.3 Archaebacteria (snfdaa=ifean)
Archaebacteria @98 Q¥ Bacteria €1 ¥ Extreme environments & 9TQ SiTd &1
> Cell wall & Peptidoglycan =gl grar — gdifeiT 3¢ Eubacteria 3 el 5T STdl &
> Halophiles: stc@fee T\ =l & (Dead Sea, Salt Lakes) — Halobacterium
> Thermoacidophiles: 7 Tyeh g # (pH 2, Temp 80°C) — Sulfolobus
> Methanogens: A1f 19 (CH4) 309 &d & — 9 & A H, qoleall § — Methanobacterium

2.4 Cyanobacteria (Hiei-g¥ Starer)

Cyanobacteria &I Uga Blue-Green Algae (BGA) &gl wiar a1l ¥ Prokaryotic & wifeed
Photosynthesis & g1

> Chlorophyll-a 3uf®d — Photosynthesis

Nitrogen Fixation &% # §e¥ — Anabaena, Nostoc

Heterocysts — N2 Fixation & 7 fagiw ifrerd

Water bloom (Siel-U¥eT) 91 &hid & — STel UGNUT &l Tehd

3a1euT: Nostoc, Anabaena, Oscillatoria, Microcystis
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Wt 3: Kingdom Protista

3.1 Protista <t g fagtward
Kingdom Protista # ¥+t Unicellular Eukaryotic Sffa 31d €1 & T¥elad Eukaryotes gl
> Membrane-bound Nucleus 3u&d
> 3AfeRisr Aquatic (STefr) Sfta
> Autotrophic, Heterotrophic ar Mixotrophic () & d&d &

» Asexual — Binary Fission | Sexual — Syngamy

3.2 Protista % Yq@ g

e T ST qryor T IS0 Tastwar

Chrysophytes | 3rgufea Autotrophic | Diatoms, Golden | Cell wall — Silica
algae ¥, Diatomite s91d &

Dinoflagellates | 2 Flagella Autotrophic | Gonyaulax, Red Tide (g «1e
Noctiluca &)

Euglenoids Flagella Mixotrophic | Euglena Animal + Plant =i

0T, Pellicle

Slime Moulds | Pseudopodia | Heterotrophic | Physarum Plasmodium sHTd &

Protozoans EIBE Heterotrophic | Amoeba, Ik T UST Hd &
Paramecium,
Plasmodium

Protozoans & W& UFR

TFTL T ST 3T T

Amoeboid Pseudopodia | Amoeba, Amoebic dysentery

Protozoans Entamoeba (Entamoeba histolytica)

Flagellated Flagella Trypanosoma, Sleeping sickness, Kala-azar

Protozoans Leishmania

Ciliated Cilia Paramecium, Dysentery (Balantidium

Protozoans Balantidium coli)

Sporozoans U Plasmodium Malaria

(mature)

wga@qut: Euglena # Chlorophyll 8T & (Autotrophic) R @1 & I8 Heterotrophic it & Gl
&1 38 'Missing Link' (41U 3R i & f19) #ed &1 Euglena # Eyespot (Stigma) 8T 8|

Diatoms & SR ®: Diatoms @t Cell wall Silica (SiO2) & s+t gldt 81 ¥ 73 & 91 Diatomaceous
Earth (Diatomite) sTd & St Toothpaste, Insulation, Filtration & &M 3t &1

ToppersNotes / 9828-286-909
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HIT 4: Kingdom Fungi
4.1 Fungi & am=g fagiward
Fungi (&a%) Heterotrophic Eukaryotes & Sit Saprophytic, Parasitic a1 Symbiotic e Siid &1

> Cell wall Chitin (&rgfe) & -t it &
> Chlorophyll sufeid — gafelt Photosynthesis &l #id
> Nutrition: Absorptive Heterotrophs — dra= ameX (Extracellular digestion) &=d &
> Body Mycelium (Hyphae & S1eT) & ST 21dT &
> Hyphae: Septate (4egad) a1 Aseptate (Coenocytic / Tefgd)
> Reserve food — Glycogen (Sigaii &l a¥g), Starch et
4.2 Fungi & Ffieor
it Hyphae AT G ITEX0T
Phycomycetes | Aseptate Zoospores / | Mucor, Rhizopus (s # ®%3), Albugo
(Coenocytic) | Aplanospores
Ascomycetes Septate Ascospores Neurospora, Penicillium,
(Ascus #) Aspergillus, Yeast (Saccharomyces)
Basidiomycetes | Septate Basidiospores | Agaricus (H#H), Puccinia, Ustilago
(Basidium W)
Deuteromycetes | Septate Conidia (Sexual | Alternaria, Colletotrichum,
unknown) Trichoderma

Fungi &1 9= (Reproduction in Fungi)

» Vegetative: Fragmentation, Fission, Budding

» Asexual: Conidia (Ascomycetes), Sporangiospores (Phycomycetes), Oidia
» Sexual: Plasmogamy — Karyogamy — Meiosis

4.3 Fungi &1 7 (Importance of Fungi)

AR ITE0T EERIVEIC
Beneficial — @& Agaricus (Mushroom), | @ a5, W@Iic
Morchella
Beneficial — Antibiotics Penicillium notatum | Penicillin — 4Ugal Antibiotic
(Alexander Fleming)
Beneficial — Industry Aspergillus niger Citric Acid Id@red
Beneficial — Fermentation | Saccharomyces Bread, Beer, Wine s9H #

cerevisiae (Yeast)

Harmful — Plant Disease | Puccinia graminis Wheat Rust (g # g3 )

Harmful — Human Disease | Trichophyton Ringworm, Athlete's foot

Harmful — Food Spoilage | Rhizopus stolonifer 3 U el Bhe
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Symbiotic — Lichen Fungi + Algae Lichen = Fungi 3R Algae o
Symbiosis
Symbiotic — Mycorrhiza Fungi + Plant roots gt o Phosphorus 3asiyur # #ag

g ¥@: Penicillin %t @isT: Alexander Fleming (1928) 9 Penicillium notatum =™ Fungi &
1| Ig Ygeit Antibiotic |

Lichen & SR #: Lichen = Fungi (Mycobiont) + Algae a1 Cyanobacteria (Phycobiont) @r
Symbiotic association| Lichen ar 9g¥ur & Bioindicator & — Ugfa &3 & I =18l Jq|

WWT 5: Viruses 3R Viroids

5.1 Virus (fawmy) — afit==

Virus T& 3R 0T ¢ ST Siifad 3R 5i1d o s i Fel A I1d &1 3 i (Acellular) gid g1

> Virus <1&g: Latin <1 9 — 37¢f 'Venom' (faw)

> Virus & @ D.J. Ivanowsky (1892) — Tobacco Mosaic Disease

> M.W. Beijerinck 4 3% 'Contagium Vivum Fluidum' (Sifad Ssrme gd) el

> W.M. Stanley = 1935 # TMV (Tobacco Mosaic Virus) @ Crystallize fomam — 384 felt Nobel
Prize faar

5.2 Virus &t €=+ (Structure of Virus)

Virus # R=feafEa gwamt o sidt &

» Genetic material: DNA a1 RNA (S U 91 Tgi)

> Capsid: Protein & 37aR0T St Genetic material %! g&al 8 — Capsomere 3&Eal & &
> Envelope: $® Viruses # (Animal Viruses #) — Lipid + Protein T &Ry

> Spikes: Envelope W Glycoprotein & 34R (Influenza, HIV #)

AR Uk 3alg ol

Genetic Material | DNA Virus Herpes, Smallpox, Adenovirus, Bacteriophage T4
Genetic Material | RNA Virus Influenza, HIV, Polio, TMV, Rabies, Corona Virus
Host Plant Virus TMYV (Tobacco Mosaic Virus), Potato Mosaic

Host Animal Virus | HIV, Influenza, Rabies, Polio

Host Bacteriophage | T4 Phage, Lambda Phage (Bacteria @ Infect &d &)
Shape Icosahedral Adenovirus, Polio Virus

Shape Helical Influenza, TMV

Shape Complex Bacteriophage (T4)

5.3 Virus-sifia wi@ 7 (Viral Diseases)

;T (Disease) | Virus ST/ wTEa

AIDS HIV (Human Immunodeficiency Virus) | Immune System (CD4+ T cells)
Influenza (Flu) | Influenza Virus (RNA) Respiratory System
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Rabies Rabies Virus (RNA) Nervous System

Polio Poliovirus (RNA) Motor Neurons

Smallpox Variola Virus (DNA) Skin

Chickenpox Varicella-Zoster Virus (DNA) Skin, Neurons

Hepatitis B HBV (DNA Virus) Liver

Dengue Dengue Virus (RNA, 4 serotypes) Blood, Platelets

Measles (@g) | Measles Virus (RNA) Skin, Respiratory

COVID-19 SARS-CoV-2 (RNA, Corona Virus) Respiratory, Multi-organ
5.4 Bacteriophage (Sframopwafi)

Bacteriophage (Phage) 9 Viruses & Sit Bacteria & Infect &d €1 ¥ Biology # 9gd Weyuf
Research Tools gl

> Structure: Head (DNA), Tail, Tail fibers

> Lytic Cycle: Bacteria @l € &% 77 Phage ¥91d &

> Lysogenic Cycle: DNA host chromosome # integrate g ST & (Prophage)

5.5 Viroids (fRm™@e)

Viroids ! T.O. Diener 5 1971 ® @ISl & Viruses ¥ i 81 ald &1
> Viroids = &aet RNA (13 Protein/Capsid &)

» Circular, Single-stranded RNA

> had Plant diseases %a &id &

> 33T Potato Spindle Tuber Viroid (PSTV) — 3fie] #

5.6 Prions (Th3)

Prions UX TshTHeh ST & Sl shdel Protein ¥ a9 8ld & — 394 ohis Nucleic Acid =&t grarl
> Prion @I @rst: Stanley Prusiner (Nobel Prize 1997)

» AT BSE 'Mad Cow Disease', Kuru, Creutzfeldt-Jakob Disease (CJD)

qern Virus Viroid Prion

Genetic Material | DNA ar RNA RNA only IS ol

Protein Coat &l (Capsid) Tal & (only Protein)
Size 20-300 nm 1-2 nm (RNA) | ®I<¢ Protein &ur
Host Plants, Animals, Bacteria Plants only Animals, Humans
SEEU TMV, HIV, Polio PSTV BSE, Kuru

BOOSTER POINTS — Paramedical Entrance Exam & fo1q wgeaquf
1. Five Kingdom Classification: Robert Whittaker (1969) | Three Domain System: Carl
Woese (1977)
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2. Monera = Prokaryotic | Protista/Fungi/Plantae/Animalia = Eukaryotic

Peptidoglycan &

3. Fungi @t Cell wall = Chitin ¥ | Plant & Cell wall = Cellulose ¥ | Bacteria @I =

4. Bacteria & 3T&R: Coccus (A1), Bacillus (8%), Vibrio (&), Spirillum (fde)

5. Penicillin = Penicillium notatum (Fungi) ¥ | @isieai: Alexander Fleming (1928)

6. Rhizobium — g&@& (Legumes) @I Sei # N2 Fixation | Azotobacter — @d ¥4 |

7. Methanogens (Archaebacteria) — g & 89 § CH4 §1d &

8. Cyanobacteria = Prokaryotic + Photosynthesis @d & | Heterocysts = N2 fixation

9. Euglena = Mixotrophic (Auto + Heterotrophic ) — 'Missing Link’

10. Diatoms % Cell wall = Silica & | Diatomite = Toothpaste, Filtration #

11. Lichen = Fungi + Algae & Symbiosis | Air Pollution & Bioindicator

12. Virus @t @rst: D.J. Ivanowsky (1892) | TMV & Crystallize: W.M. Stanley (1935)

13. HIV — RNA Virus | AIDS — Immune System W gqaT (CD4+ T cells)

14. Viroids: T.O. Diener (1971) — %ad RNA, &g Protein &l | PSTV — 3Te] & T

15. Prions: Stanley Prusiner — Only Protein, No Nucleic Acid | Mad Cow Disease, C]D

16. Bacteriophage — Bacteria &I Infect #3d & | Lytic 3R Lysogenic Cycle

17. Water Bloom — Cyanobacteria (e #) — SeT UgWUT Sl Hehd

18. Saccharomyces cerevisiae (Yeast) — Bread, Beer, Wine 94 & | Ascomycetes &

qreq sttd (Plant Kingdom)

AT, TAETEEH | REETZT, FAFadist!, Sgadisit, &Y Sa- T
Algae | Bryophytes | Pteridophytes | Gymnosperms |

Angiosperms | Plant Life Cycle

T1eq o (Plant Kingdom) — 9=

U1y 3°Td (Kingdom Plantae) # o @+t $fta 31rd & st Multicellular, Eukaryotic 3R Photosynthetic

21 dtei & Cell wall Cellulose & &+ gidt € 3R 38 Chlorophyll 8T €1

e et a | A T LU

Thallophyta (Algae) | 3ui®d | Jquied JUfed | Spirogyra, Ulva, Fucus
Bryophyta FURAT | Ui Fuf®a | Funaria, Marchantia
Pteridophyta U | Suied Fufed | Ferns, Selaginella
Gymnosperms Juf®a | Naked (Fruit 9&) | 3ufe®d | Pinus, Cycas
Angiosperms 3u™ad | Enclosed (Fruit#) |3uf®™d | Mango, Wheat, Rose
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T 1: It (Algae)
1.1 Algae i I fasiwargd
Algae TIaH WY & fSH S8, T, Uit &l 31419 &laT & | 3ahT R Thallus Fgarar &1
> Chlorophyll &t &8 — Photosynthesis & & (Autotrophic)
> AT ST (Aquatic) — art Ur, T, =F fAgh &
> drfe-t d=f (Vascular System) 3dfed

> SiH: Vegetative, Asexual (Zoospores) 3R Sexual

1.2 Algae T F(RTOT

Tt Pigment Reserve | Cell ITELT
Food Wall

Chlorophyceae | Chlorophylla,b | Starch Cellulose | Chlamydomonas,
(& <aTer) Spirogyra, Ulva, Volvox
Phaeophyceae Chlorophyll a, ¢ + | Mannitol, | Cellulose | Ectocarpus, Fucus,
(g3t gaTe) Fucoxanthin Laminarin | + Algin | Laminaria, Sargassum
Rhodophyceae | Chlorophyll a,d + | Floridean | Cellulose | Porphyra, Gracilaria,
(ST SaTe) Phycoerythrin Starch + Pectin | Gelidium

Algae &1 InfdiE He

> Agar-Agar: Gelidium 3R Gracilaria (Red Algae) & — Culture Media, Ice Cream &

> Carrageenan: Chondrus ¥ — Food Industry &

> Algin: Brown Algae ¥ — Cosmetics, Pharmaceuticals #

> Chlorella — Single cell protein 3R Biofuel

> Spirulina — UTER (Nutrition) — Protein & wRYY

> Laminaria (Kelp) — Iodine & 9@

e few: Chlorella 3R Spirulina Space food & ¥4 & +ff 3tezm@H [y I &1 Agar-Agar
(Gelidium &) Microbiology Lab # Culture Medium S5 # &M 31T €1

W 2: FETETseH (Bryophytes)
2.1 Bryophytes @t fasiward
Bryophytes &l 'qred STd & I9a<R’ (Amphibians of Plant Kingdom) F&d & @ifeh 3 S o 0
U1 <l SATIRIHT Bl &l
Vascular System (STEaH-FITH) U

& generation Gametophyte (37[f0Id/Haploid) &l &
Thallus-like a1 leaf-like 18R

T 3R BERR W & I &
ST 3 — geW: Antheridium | AreT: Archegonium

YV V. V V VY
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2.2 Bryophytes & U@ &t

EL] R ITELT fasiwar
Hepaticopsida Thalloid body (¥uer) | Marchantia, Riccia Thallus ®  Air
(Liverworts) chambers, Oil cells
Anthocerotopsida | Thalloid + Horn-like | Anthoceros Pyrenoids 3uferd
(Hornworts) Sporophyte

Bryopsida Stem-leaf like | Funaria, Polytrichum, | Sphagnum = Peat
(Mosses) structure Sphagnum Moss
Bryophytes &7 #gq

> Sphagnum (Peat Moss) — Fuel (Peat Coal) & ¥4 #, Soil moisture 910 ¥&dT &
> Soil erosion J&d &
> Mosses 37 R T I & STaf 3= Y Tal 37 Tehd

> Ecological succession # Pioneer Species &l &M

g ¥@: Bryophytes # Dominant generation = Gametophyte (Haploid) | Pteridophytes
# oft Sporophyte dominant a1 & 3R Vascular System grar &!

T 3: 2REwTEed (Pteridophytes)
3.1 Pteridophytes &t fastyard
Pteridophytes Uger Vascular Plants €1 398 Xylem 3R Phloem &id € Wit ool &l s-d| 3%
Seedless Vascular Plants +f %&d &l
> Vascular System 3uf®d (Xylem + Phloem)
» U9 generation: Sporophyte (Diploid)
> Spores ¥ ST — &S A&l

» Prothallus = Independent Gametophyte (Haploid)
» SRR True Root, Stem, 3R Leaf ® fawfoia

3.2 Pteridophytes & W@ it
it IR fastwar
Psilopsida | Psilotum qad T Pteridophyte, True roots &t
Lycopsida Selaginella, Lycopodium Club Mosses, Selaginella — Heterosporous

Sphenopsida | Equisetum Horse Tail, Jointed stems, Whorled leaves
Pteropsida | Nephrolepis, Pteris, | Circinate vernation, Sori (spore cases)
(Ferns) Adiantum

Wg@qut a2 — Pteridophytes
> Selaginella- Heterosporous (Microspore 3R Megaspore i)- Uget Heterospory @l 3a1e0T
> Pteridophytes & gdst & Coal beds s # f5#gR (Carboniferous Period #)

> Azolla — U& Fern St Nitrogen Fixation @it ¢ (Anabaena & &%) — Rice fields # It
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