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KEY CONCEPTS
• Biological classification began as an instinctive need for survival (food, shelter, clothing).
 • Aristotle was the first to attempt a scientific classification.
 • Linnaeus’ Two-Kingdom system classified organisms into Plantae and Animalia.
 • Early systems did not distinguish between eukaryotes & prokaryotes or unicellular &
multicellular organisms.
 • Classification systems changed over time with better understanding of organisms.

IMPORTANT EXPLANATIONS
• Aristotle classified plants by morphology (trees, shrubs, herbs).
 • Animals were grouped by habitat — air, water, land.
 • Two-kingdom classification included all plants in Plantae and all animals in Animalia.
 • Many organisms did not fit into these two groups, making the system inadequate.
 • Later classifications considered cell structure, nutrition, reproduction, habitat, and
evolutionary relationships.

EXAMPLES (concept understanding)
• Green algae were grouped with plants due to photosynthesis.
 • Fungi were grouped with plants earlier despite being non-photosynthetic.

DEFINITIONS / TERMS
• Biological Classification — grouping organisms based on similarities and differences.
 • Morphological Characters — physical features used for classification.
 • Two-Kingdom Classification — system dividing organisms into Plantae and Animalia.

MEMORY TRIGGERS (quick revision keywords)
• Aristotle → morphology & habitat
 • Linnaeus → two kingdoms
 • No prokaryote/eukaryote separation
 • System evolved with new criteria



KEY CONCEPTS
• R.H. Whittaker (1969) proposed the Five Kingdom Classification.
 • Five kingdoms: Monera, Protista, Fungi, Plantae, Animalia.
 • Classification based on cell structure, body organisation, nutrition, reproduction, phylogeny.
 • Earlier systems grouped very different organisms together, creating confusion.

IMPORTANT EXPLANATIONS
• Monera → only prokaryotic kingdom with no nuclear membrane.
 • Protista, Fungi, Plantae, Animalia → eukaryotic kingdoms.
 • Earlier plant kingdom included bacteria, cyanobacteria, algae, fungi, because all had cell walls.
 • This caused grouping of unicellular & multicellular and prokaryotic & eukaryotic organisms
together.
 • Example: Chlamydomonas (unicellular) and Spirogyra (multicellular) were placed together earlier.
 • Fungi differ from plants by chitin cell wall and heterotrophic nutrition.

EXAMPLES (concept understanding)
• Chlamydomonas and Spirogyra — grouped together earlier despite different organisation.
 • Cyanobacteria — earlier grouped with plants due to cell wall.

DEFINITIONS / TERMS
• Five Kingdom Classification — system dividing organisms into five major groups based on multiple
criteria.
 • Phylogenetic relationships — evolutionary relationships among organisms.

FIGURES / DIAGRAMS
• Table 2.1 — compares characteristics of the five kingdoms (cell type, cell wall, nuclear membrane,
organisation, nutrition).

MEMORY TRIGGERS (quick revision keywords)
• Whittaker 1969
 • 5 kingdoms
 • Criteria: cell + nutrition + organisation + phylogeny
 • Fungi → chitin wall
 • Monera → prokaryote
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KEY CONCEPTS
• Fungi were separated from plants due to chitin cell wall and heterotrophic nutrition.
 • All prokaryotes → Monera, unicellular eukaryotes → Protista.
 • Classification systems continue to change with new knowledge and evolutionary understanding.
 • Bacteria are the only members of Kingdom Monera and are the most abundant microorganisms.

IMPORTANT EXPLANATIONS
• Earlier, organisms like Chlamydomonas and Chlorella were grouped with plants due to cell walls.
 • Paramecium and Amoeba were grouped with animals because they lack cell walls.
 • Modern classification considers morphological, physiological, reproductive, and phylogenetic
traits.
 • Bacteria live in extreme habitats like hot springs, deserts, snow, and deep oceans.
 • Many bacteria live on or inside other organisms as parasites.

EXAMPLES (concept understanding)
• Chlamydomonas, Chlorella — moved to Protista in new classification.
 • Amoeba, Paramecium — unicellular organisms lacking cell wall.
 • Extreme habitat bacteria — survive where few organisms can live.

DEFINITIONS / TERMS
• Kingdom Monera — kingdom containing all prokaryotic organisms (bacteria).
 • Parasites — organisms living on or inside a host and deriving nutrition from it.

FIGURES / DIAGRAMS
• Fig 2.1 — shows different shapes of bacteria (Coccus, Bacillus, Vibrio, Spirillum).

MEMORY TRIGGERS (quick revision keywords)
• Fungi → chitin wall
 • Prokaryote → Monera
 • Unicellular eukaryote → Protista
 • Bacteria → abundant & extreme habitats
 • Shapes: cocci, bacilli, vibrio, spirillum
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KEY CONCEPTS
• Bacteria have simple structure but complex behaviour.
 • They show maximum metabolic diversity among organisms.
 • Nutrition types: autotrophic (photosynthetic/chemosynthetic) and heterotrophic.

IMPORTANT EXPLANATIONS
• Autotrophic bacteria synthesize food from inorganic substances.
 • Heterotrophic bacteria depend on other organisms or dead organic matter.

Archaebacteria
• Live in extreme habitats like salty areas, hot springs, marshy places.
 • Have different cell wall structure enabling survival in harsh conditions.
 • Methanogens live in ruminant guts and produce methane (biogas).

Eubacteria
• Known as true bacteria with rigid cell wall; motile forms have flagellum.
 • Cyanobacteria (blue-green algae) are photosynthetic autotrophs.
 • They may be unicellular, colonial, or filamentous.
 • Colonies often have gelatinous sheath and form blooms in polluted water.
 • Some have heterocysts for nitrogen fixation (e.g., Nostoc, Anabaena).
 • Chemosynthetic bacteria oxidize inorganic substances for energy and help in nutrient
recycling.
 • Heterotrophic bacteria act as decomposers and are useful in curd making, antibiotics,
nitrogen fixation.
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EXAMPLES (concept understanding)
• Methanogens — produce methane in cattle gut.
 • Nostoc, Anabaena — nitrogen-fixing cyanobacteria.
 • Blue-green algae blooms — occur in polluted water bodies.

DEFINITIONS / TERMS
• Autotrophic bacteria — bacteria that prepare their own food from inorganic materials.
 • Heterotrophic bacteria — bacteria obtaining food from organic sources.
 • Heterocyst — specialised cell for nitrogen fixation.
 • Methanogens — archaebacteria producing methane gas.

FIGURES / DIAGRAMS
• Fig 2.2 — filamentous cyanobacterium Nostoc showing heterocyst and mucilaginous
sheath.

MEMORY TRIGGERS (quick revision keywords)
• Metabolic diversity → bacteria
 • Archaea → extreme habitats
 • Methanogens → biogas
 • Cyanobacteria → photosynthetic
 • Heterocyst → nitrogen fixation
 • Decomposers → heterotrophic bacteria
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KEY CONCEPTS
• Bacteria reproduce mainly by binary fission.
 • Some bacteria form spores in unfavourable conditions.
 • Mycoplasma are the smallest living cells and lack a cell wall.
 • Kingdom Protista includes all single-celled eukaryotes.
 • Protists act as a link between plants, animals, and fungi.

IMPORTANT EXPLANATIONS
• Bacteria may show primitive sexual reproduction through DNA transfer.
 • Many bacteria are pathogens causing diseases in humans, animals, and plants.
 • Protists are mainly aquatic and have membrane-bound organelles.
 • Locomotion in protists occurs via flagella or cilia.
 • Protists reproduce asexually and sexually (cell fusion and zygote formation).

Chrysophytes
• Include diatoms and golden algae (desmids).
 • Found in freshwater and marine habitats as plankton.
 • Diatom cell walls are silica-impregnated and form two overlapping halves.
 • Accumulated deposits form diatomaceous earth, used in polishing and
filtration.
 • Diatoms are major producers in oceans.

EXAMPLES (concept understanding)
• Cholera, typhoid, tetanus, citrus canker — bacterial diseases.
 • Diatoms — planktonic producers with silica walls.
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DEFINITIONS / TERMS
• Binary fission — division of one cell into two identical cells.
 • Protista — kingdom of unicellular eukaryotic organisms.
 • Diatomaceous earth — deposit formed from diatom cell walls.
 • Mycoplasma — smallest living cells without cell wall.

FIGURES / DIAGRAMS
• Fig 2.3 — shows a dividing bacterial cell with cell wall, membrane, and DNA.

MEMORY TRIGGERS (quick revision keywords)
• Binary fission → bacteria
 • Spores → adverse conditions
 • Mycoplasma → no cell wall
 • Protista → unicellular eukaryotes
 • Diatoms → silica walls
 • Diatomaceous earth → filtration
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KEY CONCEPTS
• Dinoflagellates are mostly marine and photosynthetic.
 • Euglenoids show both plant-like and animal-like nutrition.
 • Slime moulds are saprophytic protists forming plasmodium.
 • Protozoans are heterotrophic and considered primitive relatives of animals.

IMPORTANT EXPLANATIONS
Dinoflagellates
• Cell wall has stiff cellulose plates.
 • Possess two flagella (one longitudinal, one transverse).
 • Rapid multiplication causes red tides (e.g., Gonyaulax).
 • Toxins released can kill marine animals.

Euglenoids
• Mostly freshwater organisms.
 • Lack cell wall; have protein pellicle for flexibility.
 • Have two flagella (one short, one long).
 • Photosynthetic in sunlight but heterotrophic in absence of light.
 • Pigments are similar to higher plants.

Slime Moulds
• Move along decaying matter and engulf organic material.
 • Form plasmodium that spreads over large area.
 • Under unfavourable conditions form fruiting bodies with spores.
 • Spores are resistant and dispersed by air.
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Protozoans
• All are heterotrophs, living as predators or parasites.
 • Amoeboid protozoans live in freshwater, seawater, or moist soil.

EXAMPLES (concept understanding)
• Gonyaulax — causes red tides.
 • Euglena — mixotrophic protist.
 • Slime mould plasmodium — spreading feeding stage.

DEFINITIONS / TERMS
• Pellicle — flexible protein layer replacing cell wall in euglenoids.
 • Plasmodium — multinucleate mass formed by slime moulds.
 • Red tide — discoloration of sea due to dinoflagellate bloom.

IGURES / DIAGRAMS
• Fig 2.4 — shows Dinoflagellate, Euglena, Slime mould, and Paramecium.

MEMORY TRIGGERS (quick revision keywords)
• Dinoflagellates → red tide
 • Euglena → pellicle & mixotrophic
 • Slime mould → plasmodium & spores
 • Protozoa → heterotrophic
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KEY CONCEPTS
• Protozoans are divided into amoeboid, flagellated, ciliated, and sporozoans.
 • Kingdom Fungi includes heterotrophic organisms with diverse forms and
habitats.
 • Most fungi are filamentous with hyphae forming mycelium.
 • Fungi reproduce by vegetative, asexual, and sexual methods.

IMPORTANT EXPLANATIONS
Protozoans
• Amoeboid protozoans move using pseudopodia; marine forms may have silica
shells.
 • Flagellated protozoans have flagella and may be parasitic causing diseases.
 • Ciliated protozoans move by cilia and have a gullet for feeding.
 • Sporozoans produce infectious spores; often disease-causing.

Kingdom Fungi
• Found in air, water, soil, plants, and animals; prefer warm and humid places.
 • Body consists of hyphae; network forms mycelium.
 • Hyphae may be coenocytic (multinucleate) or septate.
 • Cell wall composed of chitin and polysaccharides.
 • Saprophytes feed on dead matter; parasites feed on living hosts.
 • Fungi form lichens with algae and mycorrhiza with plant roots.
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EXAMPLES (concept understanding)
• Entamoeba — parasitic amoeboid protozoan.
 • Trypanosoma — causes sleeping sickness.
 • Paramecium — ciliated protozoan.
 • Plasmodium — malaria parasite.
 • Yeast — unicellular fungus used in bread and beer.
 • Penicillium — antibiotic-producing fungus.
 • Puccinia — wheat rust fungus.

DEFINITIONS / TERMS
• Pseudopodia — temporary cytoplasmic projections for movement and feeding.
 • Hyphae — thread-like structures forming fungal body.
 • Mycelium — network of hyphae.
 • Saprophytes — organisms feeding on dead organic matter.
 • Parasites — organisms deriving nutrition from living hosts.
 • Lichens — symbiotic association of fungi with algae.
 • Mycorrhiza — association of fungi with plant roots.

MEMORY TRIGGERS (quick revision keywords)
• Protozoa types → amoeboid, flagellate, ciliate, sporozoa
 • Fungi → hyphae → mycelium
 • Chitin wall
 • Saprophyte vs parasite
 • Lichen & mycorrhiza
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KEY CONCEPTS
• Fungi reproduce by asexual spores and sexual spores.
 • Sexual reproduction involves plasmogamy → karyogamy → meiosis.
 • Some fungi show dikaryotic stage (n + n) before diploid formation.
 • Fungi classification is based on mycelium structure, spore formation, and
fruiting bodies.

MPORTANT EXPLANATIONS
Sexual Reproduction in Fungi
• Plasmogamy — fusion of cytoplasm of two gametes.
 • Karyogamy — fusion of nuclei.
 • Meiosis — produces haploid spores.
 • In ascomycetes and basidiomycetes, a dikaryophase occurs before fusion.

Phycomycetes
• Found in aquatic habitats, moist soil, or decaying matter.
 • Mycelium is aseptate and coenocytic.
 • Asexual reproduction by zoospores (motile) or aplanospores (non-motile).
 • Sexual reproduction by isogamous or anisogamous gametes.

Ascomycetes
• Known as sac fungi.
 • Mostly multicellular; some unicellular (yeast).
 • Can be saprophytic, decomposers, parasitic, or coprophilous.
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EXAMPLES (concept understanding)
• Mucor, Rhizopus, Albugo — phycomycetes.
 • Penicillium — multicellular ascomycete.
 • Yeast (Saccharomyces) — unicellular ascomycete.

DEFINITIONS / TERMS
• Plasmogamy — fusion of cytoplasm of gametes.
 • Karyogamy — fusion of nuclei.
 • Dikaryon — cell with two haploid nuclei (n + n).
 • Zoospores — motile asexual spores.
 • Aplanospores — non-motile spores.

FIGURES / DIAGRAMS
• Fig 2.5 — shows fungi examples: Mucor, Aspergillus, Agaricus.

MEMORY TRIGGERS (quick revision keywords)
• Sexual steps → plasmogamy → karyogamy → meiosis
 • Dikaryophase (n+n)
 • Phycomycetes → aseptate
 • Ascomycetes → sac fungi
 • Zoospore vs aplanospore
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KEY CONCEPTS
• Ascomycetes produce conidia (asexual spores) and ascospores (sexual
spores).
 • Basidiomycetes include mushrooms and reproduce mainly by
basidiospores.
 • Deuteromycetes are called imperfect fungi because only asexual stage is
known.

IMPORTANT EXPLANATIONS

Ascomycetes
• Mycelium is branched and septate.
 • Conidia are produced exogenously on conidiophores.
 • Ascospores form inside ascus and are arranged in ascocarps.
 • Some are important in biochemical and genetic studies.
 • Edible forms include morels and truffles.

Basidiomycetes
• Include mushrooms, bracket fungi, puffballs.
 • Grow on soil, logs, tree stumps, or as parasites.
 • Mycelium is septate and branched.
 • Asexual spores usually absent; vegetative reproduction by fragmentation.
 • Sexual reproduction involves plasmogamy → dikaryotic stage → karyogamy
→ meiosis.
 • Basidiospores produced on basidium in basidiocarps.
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Deuteromycetes
• Only asexual reproduction by conidia known.
 • When sexual stage discovered, fungi are reclassified to other groups.
 • Mycelium is septate and branched.
 • Many are saprophytes or parasites and help in decomposition and mineral
cycling.

EXAMPLES (concept understanding)
• Aspergillus, Claviceps, Neurospora — ascomycetes.
 • Agaricus — mushroom (basidiomycete).
 • Ustilago, Puccinia — basidiomycetes (plant pathogens).
 • Alternaria, Colletotrichum, Trichoderma — deuteromycetes.

DEFINITIONS / TERMS
• Conidia — asexual spores formed externally.
 • Ascus — sac-like structure producing ascospores.
 • Basidium — structure producing basidiospores.
 • Imperfect fungi — fungi with no known sexual stage.
FIGURES / DIAGRAMS
• No new figure introduced on this page (references Fig 2.5 already shown).

MEMORY TRIGGERS (quick revision keywords)
• Ascomycetes → conidia + ascus
 • Basidiomycetes → basidium + mushroom
 • Deuteromycetes → imperfect fungi
 • Fragmentation → basidiomycetes
 • Conidia → asexual spores
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KEY CONCEPTS
• Kingdom Plantae includes eukaryotic, chlorophyll-containing organisms.
 • Plants show alternation of generations (sporophytic and gametophytic phases).
 • Kingdom Animalia includes multicellular heterotrophic eukaryotes with no cell wall.
 • Viruses, viroids, prions and lichens are not included in Whittaker’s five-kingdom
system.

IMPORTANT EXPLANATIONS

Kingdom Plantae
• Mostly autotrophic, but some are partially heterotrophic (insectivorous or
parasitic).
 • Cells have cellulose cell wall and typical eukaryotic structure.
 • Includes algae, bryophytes, pteridophytes, gymnosperms, angiosperms.
 • Life cycle alternates between diploid sporophyte and haploid gametophyte phases.

Kingdom Animalia
• Organisms are holozoic — ingest and digest food internally.
 • Food stored as glycogen or fat.
 • Show locomotion, definite body form, and advanced sensory and neuromotor
systems.
 • Reproduction mainly sexual with embryological development.

Viruses, Viroids, Prions & Lichens
• Not included in five-kingdom classification.
 • Viruses are non-cellular and show inert crystalline form outside host.
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EXAMPLES (concept understanding)

• Bladderwort, Venus flytrap — insectivorous plants.
 • Cuscuta — parasitic plant.

DEFINITIONS / TERMS
• Alternation of generations — alternation between haploid and diploid
phases.
 • Holozoic nutrition — ingestion and internal digestion of food.
 • Virus — non-cellular infectious particle with crystalline form outside host.

FIGURES / DIAGRAMS
• No figure on this page.

MEMORY TRIGGERS (quick revision keywords)
• Plantae → chlorophyll + cellulose wall
 • Alternation of generations
 • Animalia → holozoic + no cell wall
 • Store glycogen
 • Viruses → non-cellular
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KEY CONCEPTS
• Viruses replicate only inside host cells using host machinery.
 • They are obligate intracellular parasites and inert outside host.
 • Viruses contain either RNA or DNA (never both) with a protein coat.
 • Bacteriophages infect bacteria and usually contain DNA.
 • Viroids, prions, and lichens are distinct biological entities.

IMPORTANT EXPLANATIONS

Viruses
• Term virus means poison; discovered by Dmitri Ivanowsky.
 • M.W. Beijerinck called infectious fluid Contagium vivum fluidum.
 • W.M. Stanley showed viruses can be crystallised.
 • Virus structure: nucleic acid + protein capsid; capsomeres arranged in helical or
polyhedral form.
 • Cause diseases in plants, animals, and humans.

Viroids
• Discovered by T.O. Diener (1971).
 • Consist of low molecular weight RNA without protein coat.
 • Cause diseases like potato spindle tuber disease.
Prions
• Infectious agents made of abnormal protein only (no nucleic acid).
 • Cause neurodegenerative diseases (e.g., bovine spongiform encephalopathy).

RA
NK
BA
AZ
.CO

M



EXAMPLES (concept understanding)
• Tobacco Mosaic Virus (TMV) — plant virus.
 • Bacteriophage — virus infecting bacteria.
 • Potato spindle tuber disease — caused by viroid.

DEFINITIONS / TERMS
• Capsid — protein coat of virus.
 • Capsomeres — protein subunits of capsid.
 • Obligate parasite — organism dependent on host for replication.
 • Phycobiont — algal partner in lichen.
 • Mycobiont — fungal partner in lichen.

FIGURES / DIAGRAMS
• Fig 2.6 — shows Tobacco Mosaic Virus (TMV) and bacteriophage structure.

MEMORY TRIGGERS (quick revision keywords)
• Virus → DNA or RNA + capsid
 • Obligate intracellular
 • Viroid → naked RNA
 • Prion → protein infectious
 • Lichen → algae + fungus
 • Pollution indicator
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