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Chapter -1 

The Living World 

TERMS REVISION: 

1- Biodiversity: Large variety of organisms. 
2- Nomenclature: Scientific naming of organisms . 
3- Identification : Correct description of organism prior to nomenclature. 

4-Classification: Grouping of organisms in to categories on the basis of similarities & differences. 

5-Taxon: Concrete biological object or category of classification. 

6-Taxonomy: Study of Identification, nomenclature and classification of organisms. 

7-Systematics: Branch of biology dealing with taxonomy along with evolutionary relationship  

    between organisms. 

8-Species :Group of Individual organisms with fundamental similarities (with capacity of interbreeding). 

LEARNING TIPS:  

1-Concentrate on minute points of the chapter keeping very short answer& short answer type 

    questions in mind. 

2- Emphasise on concepts. 

LET US LEARN THE LESSON 

What is Living? 

-Objects having characteristics of cellular organisation, growth & development, reproduction, ability to 

sense environment & give response, metabolism etc. 

All organisms grow: 

-Increase in mass or number of cells characterise growth. 

-Plants grow throughout life but Animals grow to certain age. 

-Growth in Non living objects is external and in living beings its internal. 

 

Reproduction: 

-Characteristics of living beings to produce progenies possessing features of their own type. 

-Reproduction is of sexual& asexual type. 

-Fungi produce spores for asexual reproduction.  

-Organism viz. Planaria reproduce by regeneration in which a fragment of body forms whole organism. 

-Fungi, filamentous algae, protonema of moss reproduce by fragmentation also. 

-In unicellular organisms growth & reproduction are synonymous. 

- Certain organisms do not reproduce viz. mule,worker bees, infertile human couple. 
-Hence reproduction cannot be considered as defining property of living beings. Reproduction is not 

essential for survival of an Individual but it is necessary for continuity of species over the time. 

Metabolism: 

Sum total of all Biochemical reactions in the Body of organisms are called Metabolism. It consists of 

Catabolism & Anabolism. 

-It is defining property of living beings. 



Cellular organisation: 

-living organisms consist of cells & their products. 

-It is defining property of living beings. Exception: Virus 

 

Consciousness: Ability to sense environment & respond to environmental factors 

-It is defining property of organisms.  

LIVING ORGANISMS CAN BE CONSIDERED AS SELF REPLICATING, EVOLVING& SELF-

REGULATING INTERACTIVE SYSTEMS CAPABLE OF RESPONDING TO EXTERNAL STIMULI. 

Diversity in the living world: 

-Described number of species range 1.7-1.8 million. 

-Scientific names are given to organisms after identification, acceptable at global level. 

-Nomenclature is done as per criteria given in ICBN (International code for botanical nomenclature) & 

 ICZN (International code for zoological nomenclature) 

-Binomial nomenclature was given by CAROLUS LINNAEUS. Father of Indian Taxonomy=   

 H.Santapau. 

- Scientific names consist of  Two words. First word is Generic name & second word is Specific epithet.  -

Names are in Latin or Latinised. 

-Names, if hand written , separately underlined & if printed, are italicised. 

-First word starts with capital letter & second word with small letter. 

Example: Mangifera indica      (Mango) 

-Name of author in last as abbreviation. 

-For ease of study organisms are classified into groups or categories known as taxa. 

- eg. Taxon may be Dogs, Mammals, wheat, Rice etc.  

Taxonomic categories:  

-Each rank or category of classification is termed as taxonomic category. 

-Arrangement of categories in sequence is termed as Taxonomic Hierarchy. 

 

 Taxonomical Hierarchy  
 

Species: Group of organisms with fundamental similarities. 

eg. Mangifera indica 

                In this species is indica. 

Genus: Group of realated specieswith common characters. 

eg. Panthera is a genus which includes lion(Pantheraleo),leopard(Pantherapardus) & 

Tiger (Pantheratigris).  

  

Family: Group of realated genera . 

eg. Genus Solanum,Petunia&Datura  belong to one family Solanaceae. 

 

Order  :  Group of related families. 

eg. FamaliesConvolvulaceae,Solanaceae belong to one order- Polymoniales.  

 

Class   : Group of related orders. 

eg. Order Primata&Carnivora belong to one class Mammalia. 

 

Phylum: Group of related classes. 

eg. Class Mammalia, Pisces,Amphibia,Reptilia belong to one phylum -Chordata. 

 

Kingdom: Group of all related Phyla. 

eg. Kingdom Animalia-includes all animals. 

 



 

 

 

KINGDOM 

 

PHYLUM OR DIVISION 

 

CLASS 

 

ORDER 

 

FAMILY 

 

GENUS 

 

SPECIES 

 

Organisms with their Taxonomic Categories 
 

Common 

Name 

Biological 

Name 

Genus Family Order  Class Phylum/Division 

Man Homo 

sapiens 

Homo Hominidae Primata Mammalia Chordata 

Housefly Musca 

domestica 

Musca 

domestica 

Muscidae Diptera Insecta Arthropoda 

Mango Mangifera

indica 

Mangifera Anacardiaceae Sapinda

les 

Dicotyledonae Angiospermae 

Wheat Triticuma

estivum 

Triticum Poaceae Poales Monocotyledonae Angiospermae 

 

Taxonomical Aids 

-Articles helpful in correct identification & classification of organisms are called taxonomical aids. 

 
1-Herbarium: 
- Store house of collected plant specimens that are dried, pressed & preserved on sheets.                                        

 -Sheets are arranged according to universally accepted classification system. 

-used as ready reference in scientific studies. 



2-Botanical Gardens: 

-Collection of various living plant species in form of garden for identification , conservation and study 

Example: Royal Botanical Garden at Kew, England, Indian Botanical Garden Howrah, 

-National Botanical Research Institute, Lucknow , FRI Dehradun. 

3-Museum: 

-Collection of preserved plant &animal specimens. 

-Specimens may be preserved in preservative solutions viz.Formalin (40%). 

-Specimens may also be preserved as dry specimens eg. Insects and stuffed large animals. 

-Skeleton of animals may be also as museum specimen. 

-Used as actual material for study and identification. 

Zoological Parks: 

Place where wild animals are kept in protected environment under human care . 

eg. Alipur zoo, Kolkata, West Bengal, National Zoological Park of New Delhi 

- Used as aid to learn about food habits and behaviour, Life cycle for Incaptive Breeding. 

 Key: 
Taxonomical aid based on contrasting characters called as couplet. 

- Couplet has two opposite statements, each called lead. 

- Separate keys for separate taxonomic categories needed. 

- Used to classify organism. 

Flora: 

Actual account of habitat & distribution of plant species in an area. 

Flora: All the animals species of a particular area. 

Manual:  

- Have description of species in an area. 

- Used for getting information foridentification of names. 

Monograph: 

- Has information of any one taxon. 

- Used for classification purpose. 

Some Important Questions: 
1. Explain binomial nomenclature by taking an example. 
2. Explain taxonomic hierarchy by taking a suitable example from plants. 

 

  

  
 

 

 

  
 

 

 

 



 Chapter ɀ 2  

Biological Classification 

Terms Revision: 

1-Thallus: Plant body without true stem, root & Leaf. 

2-Halophiles: Organism living in salty areas. 

3-Plankton: Plants floating passively in water current. 

4-Chemosynthetic: Using chemical reactions as energy source. Eg Nitrosomonas Bacteria. 

5-Heterotrophic: Unable to synthesise own food and dependent on others for food. 

6-Pathogenic: Disease causing. 

7-Plasmodium: Main body of slime mould. 

8-Saprophyte: Organism feeding on dead & decaying organic matter. 

9-Parasite: Organism which depend on living host for food. 

10-Symbionts           :  Two organisms living together benefitting each other. 

11- Plasmogamy        : Fusion of cytoplasm. 

12- Karyogamy           : Fusion of nuclei. 

13- Dikaryon               : A cell with two nuclei. 

14- Dikaryophase       : Stage of fungus with dikaryotic cells. 

15- Isogamous            : Morphologically & physiologically identical gametes. 

16- Anisogamous       : Morphologically non identical Gametes. 

17- Oogamous            : Female gamete non motile , large and Male gamete motile,small. 

 

LET US LEARN THE LESSON 

Introduction: 

 
- Aristotle classified organisms for the first time. 

- Two kingdom system includes ï Plantae &Animalia. 

  Demerits of Two Kingdom system 

- No difference in Eukaryotes and Prokaryotes.  

- Heterotrophic Fungi kept in Plantae. 

- Five kingdom system is given by R.H Whittaker (1969) viz. Monera, Protista, Fungi, Plantae and 

Animalia. 

Kingdom Monera ï 

- Prokaryotic unicellular organisms. 

- Also live in extreme habitats viz. Hotsprings, Snow etc. as endoparasite etc. 

-  eg. Bacteria, archaebacteria. 

  

Archaebacteria ï 

- Cell wall different from other bacteria. 

- Live in excess salt habitats eg. Halophile. In high temp. acidic habitats: thermoacidophiles. 

- Methanogens are found in the gut of ruminants and produce methane (CH4) gas. 

Eubacteria ï 

- True bacteria. 

- Rigid cell wall with or without flagellum. 

- Cyanobacteria ( Blue green algae) are also included in this group. 



- Cyanobacteria are Photosynthetic autotrophs, unicellular, colonial or filamentous, with gelatinous sheath. 

- Have Heterocyst for N2fixation eg. Nostoc, Anabaena, Oscillatoria, Rivularia, Gloeotrichia etc. 

 

 

 

 

 

 

 

- Reproduction occurs by fission. Also by primitive type of sexual reproduction,  by transferring DNA piece 

from one bacterial cell(+ strain) to other (- strain). 

 

 

 

 

 

 

 

Mycoplasma ï PPLO 

- Smallest unicellular anaerobic organisms having no cell wall. 

- Pathogenic in plants and animals. 

Kingdom Protista ï 

- Unicellular eukaryotes. 

- Some have cilia and flagella. 

- Reproduction sexual and asexual both. 

Chrysophytes ï 

- Fresh water or marine microscopic Planktons. 

- Mostly photosynthetic and chief producer in ocean eg. Diatoms and Golden algae (Desmids). 

- Diatoms with cell walls in two halves having Silica (indestructible). 

- Diatomaceous earth is formed by cell wall deposits of Diatoms and used in polishing, filtration of oils and 

syrups, fire bricks and explosives. 

Dinofagellates ï  

- Marine. 



- Photosynthetic yellow , green, blue, brown or red in colour. 

-  One longitudinal and other transverse two flagella. 

- Gonyaulax causes Red tides. 

Euglenoids ï  

- Fresh water forms. 

- No cell wall, outer most layer pellicle. 

- Two unequal flagella. 

- Photosynthetic but also heterotrophic in absence of light ( Myxotroph). 

- eg. Euglena. 

 

 

 

 

      

Slime moulds ï  

- Saprophytes. 

- Body is an aggregation called óPlasmodiumô( multinucleate, without cell wall, irregular in shape and can 

spread over several feet ). 

- Plasmodium produces fruiting body having spores with walls which are highly resistant and spread 

through wind. 

Protozoans ï  

- Fresh water or marine unicellular heterotrophs. 

- Primitive relative of animals. 

 (a) Amoeboid Protozoans ς 

- Free living or parasites. 

- Pseudopodia (false feet) formed eg. Amoeba ,Entamoeba. 

(b) Flagellated Protozoans ï 

-  Free living or Parasitic with flagella eg.Trypanosoma( causes sleeping sickness).  

(c) Ciliated Protozoans ï  

- With cilia eg. Paramecium (sleeper animalcule). 

(d)Sporozoans ï  

- Spore like stage in life eg. Plasmodium vivax.( Malarial parasite) 

 Kingdom Fungi ï 



- Fungi are a group of achlorophyllous, heterotrophic organisms with cell wall without cellulose. 

- Saprophyte or Parasite or Symbiotic. 

- Prefer to grow in warm and humid places. 

- Unicellular (eg. Yeast) to multicellular filamentous body called mycelium. 

- One unit of   mycelium called hypha . 

- Mycelia maybe aseptate (no septum) or septate. 

- Lichens ï Symbiotic association of fungus( Mycobiont) and algae( phycobiont). Indicator of pollution 

specially for SO2 

- Mycorrhiza ï Symbiotic association of fungi with root of higher plants ( Mostly with trees)eg. Pinus. 

- Reproduction ïVegetative : by fragmentation and by spores. 

- Three steps in sexual reproduction  

1) Plasmogamy ï fusion of protoplasm. 

2) Karyogamy ï fusion of nuclei. 

3)  Meiosis of zygote. 

Phycomycetes ï 

- Grow on aquatic places or decaying wood or damp places or obligate parasite. 

- Mycelium aseptate, coenocytic.- Reproduction ς asexual by zoospores or aplanospores. 
Sexual by zygospores. 

- eg.   Rhizopus(bread mould) and Albugo candida or Cystopus (causing white rust of crucifers). 

 

Ascomycets (sac fungi)- 

- Unicellular  (eg. Yeast) or multicellular 
- Saprophytic or parasitic. 
- Maybe coprophillus (growing on dung) eg. Peziza, pilobolus. 
- Mycelium septate and branched. 
- Reproduction ς asexual by exogenously produced conidia. 
-Sexually by Ascospares produced ( endogenously) in asci present in fruiting body called Ascocarp. 
- egAspergillus, Claviceps, Neurospora, Saccharomyces (yeast) etc. 



 

Basidiomycetes (club fungi) ï 

- Grow on soil , logs or parasites ( rusts and smuts). 
- Mycelium septate and branched and of two types 1) Uninucleate  2) Dikaryophase. 
- Reproduction ς vegetative by fragmentation sexual by two somatic cells giving rise to Dikaryophase. 
  - Dikaryophase makes fruiting body Basidiocarp having Basidia. 
-Inside basidia (singular basidium) ς Karyogamy and meiosis occours. 
-Meiosis results in formation of four basidiopores. 

- eg.  Agaricus (mushroom), Ustilago (smut fungi), Puccinia (rust fungus).  
 

Deuteromycetes (Fungi- imperfectii) ï 

- It is formed class ï Group of Fungi whose complete life cycle is not known.-Saprophyte/parasite , mostly 

decomposers.- eg. Alternaria, Colletotrichum, Trichoderma. 

Kingdom Plantae ï 

- Eukaryotic, chlorophyll bearing autotrophic organisms. 

- Only few members partial heterotrophs eg.  Insectivorus plants (Bladder wort and Venus flytrap). 

- Few parasites eg. Cuscuta 

-  Reproduction ï vegetative, asexual and sexual. 

- Life cycle shows alternation of generation. 

-  eg. Algae, Bryophytes, Pteridophyte, Gymnosperms and Angiosperms. 

Kingdom Animalia ï 

- Eukaryotic, Heterotrophic organisms. 

- No chloroplast and no cell wall. 

-Holozoic mode of Nutrition . 

- Definite shape and size and capable of locomotion. 

- Reproduction ï  Sexual in general 

- eg. frog, cockroach, cow, man etc. 



Viruses, Viroids and Lichens ï  

 Vir uses ï   Connecting link between living and non living. 

- Non cellular structure consisting of protein coat and Nucleic acid 

- Can reproduce within a host cell. 

- Viruses which infect bacteria are called Bacteriophage. 

-  Tobacco Mosaic Virus (TMV)-         

  - Protein coat: - capsid consists of 2130 capsomers. It is an RNA Virus. 

 - Viruses can cause diseases viz. Mumps, Small pox, Herpes, Influenza, AIDS etc. 

 

 

 

 

 

Viroids ς- Free RNA without protein coat. 

                  RNA with Low molecular weight. 

SOME IMPORTANT QUESTIONS : 

1. Write the criteria used by R.H.Whittaker for V kingdom classification. 

2. Distinguish between virus and viroids. 

3. Give a comparative account of various classes of fungi. 

4. Write short note- Lichen 

 

 

 

 

********************************** **************************************************



Chapter -3 

Plant Kingdom  

Terms Revision ï 

1-   Phylogeny - Evolutionary history of organism . 

2-   Zoospores - Motile spores with flagella . 

3-   Gametophyte - Haploid stage of plant, producing gametes. 

4-   Sporophyte  - Diploid stage of plants producing spores.  

5-   Archegonium - Female reproductive structure. 

6-  Antheridium - Male reproductive structure. 

7- Megasporangium ï The structure which bears megaspores. 

8-Sporophyll- Leaf bearing sporangia producing spores. 

   

  

- Numerical taxonomy - based on several features compared collectively by computer. 

- Cytotaxonomy-  based on cytological features. 

- Chemotaxonomy- based on chemical constituent.  

Algae ς  

- Group of chlorophyllous, simple, thalloid plants. 

- Largely aquatic, grow on soil, stone, wood etc or symbiotic. 

- Unicellular to large filamentous. 

Linnaeus 



  

- Economically  useful as- 

a) Large photo synthesiser, release 02 . 

b) Food for aquatic animals, humans. 

c) Produce  Algin (Brown algae), carrageen (red algae), agar (Gelidium, Gracilaria). 

- Chlorella- in space travel as protein rich food. 

 

Chlorophyceae 

- Green algae chlorophyll a&b 

dominant.       

- Unicellular to filamentous. 

- Chloroplast of different shape( cup, 

spiral, ribbon) with pyrenoids . 

- Stored food starch. 

-  Reproduction ς   

vegetative-fragmentation 

Asexual- by zoospores 

Sexual- by gametes(iso, aniso and 

oogamus). 

- egVolvox,  Ulothrix, Spirogyra, 

Chara etc. 

Phaeophyceae 

- Brown algae. 

- Xanthophyl, Fucoxanthin dominant 

others are chl. a, c cartenoid. 

- Simple branched filamentous to 

profusely branched large body. 

- Gelatinous coating on cell wall. 

- Stored food Mannitol and 

Laminarin. 

- Reproduction ς 

Vegetative by fragmentation  

Asexual By biflagellate (lateral) 

zoospores. 

Sexual by gametes(Iso, Aniso and 

Oogamy). 

- eg. Laminaria,Sargassum. 

 

Rhodophyceae 

- Red algae. 

- r- phycoerythrin (dominant) and 

others chlorophyll a and d. 

- Marine on surface or in great 

depths, multi cellular. 

- Stored food ς Floridean starch. 

- Reproduction ς 

Vegetative by fragmentation 

Asexual by non motile spores 

Sexual by oogamy. 

- eg. Gracilaria, Gelidium. 

 

Bryophytes ( Amphibians of plant Kingdom) ï 

- Group of autotrophic plants with thallus having rhizoids in place of roots. 

- Occurs on damp, humid and shaded soil. 

- Main plant body gametophyte bears Antheridia and Archegonia. 

- Biflagellate antherozoids produced from Antheridium and reach through water to egg in Archegonium. 

- Zygote forms sporophyte which produces haploid spores to give rise to new plants. 

Types of Bryophytes 

Liverworts                                    Mosses 



 
- Thallus dorsoventrally flattened (Liver 
shaped), 
leafy members with leaf like appendages. 
- Asexual reproduction by fragmentation , 
gemmae formation. 
- Sexual reproduction - antheridia and                                                                                                                                                   
archegonia produced. 
- Antherozoids fuse with egg to form zygote                                                                                                                                  
which give rise to Sporophyte.                                                                                                                                                                              
- Sporophyte - with foot, seta & capsule. 
- Spores give rise to new plant 
(gametophyte). 
eg. Riccia, Marchantia etc. 
 
 
 

 
 
Marchantia 

 
- Thallus : Two stages (gametophyte) ς 
 (a) Thread like Protonema(b)erect Leafy 
stage. 
- Reproduction :  
  Vegetative by Fragmentation of 
protonema& Sexual by antherozoids &egg. 
- Zygote forms Sporophyte with foot, seta 
&capsule. 
-Sporophyte forms spores which germinate 
to form protonema. 
eg. Funaria, Polytrichum etc.  
 
 
 
 

 
 
 
Funaria 

 

Pteridophyte: 

 
- Group of first terrestrial plants having vascular tissue viz. Xylem & Phloem. 

- True stem, root & leaf. 

- Found on damp, shady places. 

- Sporophyte makes main plant body. 

-Sporophylls of Sporophyte bear sporangia (sori) on ventral side producing haploid spores. 

-spores give rise to Prothallus which is leafy & autotrophic. 

- Prothallus bears sex organs ï male ï Antheridium and female- Archegonium. 

- Fertilisation leads into zygote formation which produces diploid Sporophyte. 

 
Heterospory and Seed habit: 
 
- Two types of spores Microspore and Megaspore are produced in some members viz. Selaginella, Salvinia. 

- called Heterospory. 

- Heterospory is considered as beginning of seed habit in terrestrial plants. 

- eg. Pteris, Dryopteris etc. 

GYMNOSPERMS 

- Medium sized trees and shrubs. 

- Main plant body Sporophyte. 

- In some members roots may have fungal association called Mycorrhiza. 



- In some (Cycas) coralloid roots present having algal zone with N2-fixing symbiotic algae. 

 Root ï taproot and leaves of two types -  1)Foliage 2)Sporophylls.  

- Microsporophyll bears sporangia where microspores are formed. 

- Megasporophyll bears ovules. Ovules are naked. 

- Compact arrangement of Sporophylls is called Cone and loose one is called Strobilus. 

- Microspore i.e. pollens reaches to ovules. Wind Pollination. 

- Pollen tubes help to transfer male gametes up to egg of archegonia present in female gametophyte of 

ovule. (Siphonogamy) 

- Zygote develops in an embryo inside seed  

-e.g. Cycas, Pinus ,Cedrusetc. 

ANGIOSPERMS 

- Group of plants having covered seeds in fruits. 

- Produce flowers having reproductive organs. 

- Most evolved plants. 

- Large no. of plants in varied habitats, small microscopic plants (Wolfia) to large trees( Eucalyptus). 

 

 

 

- Androecium is male part and one unit is 

stamen. 

- Gynoecium is female part and one unit is 

carpel and has ovules. 

- Ovule bears embryo sac. 

- Embryo sac is seven celled and has 8 nucleus

  

- Reproduction by vegetative and sexual 

methods. 



- In sexual reproduction pollens shed off and reach to stigma of Gynoecium by pollination. 

- Pollen germinates to form pollen tube with two male gametes and one tube nucleus. 

- One gamete fuses with egg (Syngamy) and other with secondary nucleus to form PEN (primary 

endosperm nucleus). The whole process is called Double fertilization. 

- Zygote forms embryo and PEN forms Endosperm in ovule which changes into seed inside fruit. 

-  Ovary wall changes into Pericarp (fruit wall). 

- Alternation of generation occurs.  

 

Plant life cycle and alternation of Generation ï  

- Alternate stages of haploid (n) and Diploid (2n) phase in life cycle of plants. 

- Three Patterns -  

Haplontic Diplontic Haplodiplontic 

- Dominating phase haploid 
(n). 
-only zygote diploid (2n). 
-Haploid spores form the 
main plant body 
 
 
eg. Algae viz. Ulothrix, 
Spirogyra etc. 
 

-Dominating phase diploid 
(2n). 
-Haploid phase only in single 
cell or few celled 
gametophyte. 
-Zygote forms embryo which 
forms Sporophyte (main 
plant body). 
eg. Gymnosperms& 
Angiosperms 

-Intermediate i.e.haploid& 
diploid stages equal. 
-Gametophyte & Sporophyte 
stages both may be free 
living. 
 
eg. Bryophytes 
&Pteridophyte. 

 

SOME IMPORTANT QUESTIONS: 

1. Explain haplo-diplontic life cycle pattern. 

2. Both Gymnosperms and Angiosperms produces seeds then why are they classified 

separately?



 

Chapter ɀ 4  

Animal Kingdom 

 

1- Symmetry: Distribution of body parts around a hypothetical axis. 

2- Ostia: Minute pores on body of sponge. 

3- Osculum: Large outlet in body of sponge. 

4- Hermaphrodite: Bisexual. 

5- Polyp: Sessile cylindrical form of coelenterate (Asexual). 

5- Medusa: Umbrella shaped free swimming sexual stage of coelenterate. 

7- Acoelomate: No coelom. 

8- Pseudocoelom: With false coelom (cavity not underlined by mesoderm). Eg Ascaris. 

9- Dioecious: Unisexual. 

10- Operculum: Cover over gills in fish. 

11- Notochord: Dorsal rod like bone 

12- Homoiotherms: Warm blooded. 

13- Bioluminescence- Emit light. Eg Ctenophora. 

 

- Levels of organisation 

i) Cellular level- loose cell aggregates, small division of labour eg. Sponges. 

ii) Tissue level- Groups of cells performing same functions. eg.      

     Coelenterate. 

iii) Organ level- Tissues grouped into organs eg. Higher animals. 

- Circulatory system - a) Open type- No blood vessels, blood flows in sinuses.  

             b)   Close type- Blood flows in closed vessels. 

 Symmetry 

- Asymmetrical ï No symmetry eg. Sponges. 

- Radial Symmetry ï Any plane passing through central axis divides body in two 

equal halves.Coelenterate. 

- Bilateral Symmetry ï Body can be divided into two equal halves through one 

plane only. Eg Annelids. 



Diploblastic and Triploblastic organisation ï  

- Two embryonic layers ï Ectoderm and Endoderm ï Diploblastic. 

- Three embryonic layers- Ectoderm, Mesoderm and endoderm- Triploblastic. 

Coelom ï 

- Body cavity lined by mesoderm- True Coelom. 

- Body cavity not lined by mesoderm ï Pseudo Coelom. 

- No body cavity ς Acoelomate. 

Segmentation ï 

- True segments- Metameres (Body divided internally and externally).Eg Annelids. 

Notochord ï  

- With notochord ï Chordates. 

- Without notochord ï Non-Chordates. 

Classification of Animals ï  

 

Phylum Porifera ï  

- Marine , few species fresh water. 

- Multicellular, cellular grade body. 

- Asymmetrical. 

- Water canal system for food, respiration and excretion. 

- Body wall with many pores ï Ostia. 

- Diploblastic. 

- Water enters through Ostia and goes out through Osculum. 

- Skeleton of spicules or spongin fibres. 

- Hermaphrodite. 

- Reproduction asexual by fragmentation and sexual by gametes. 



- Fertilisation is internal, development indirect. 

- eg. Sycon, Spongilla, Euspongiaetc. 

 

Phylum Coelenterata (Cnidaria) ï  

- Aquatic (marine), Sessile or free living. 

- Presence of Cnidoblasts or Cnidocytes ï Stinging cells. 

- Cnidoblasts are for defence, anchorage or predation. 

- Tissue level body organisation. 

- Diploblastic. 

- Central gastro vascular cavity, single opening mouth. 

- Two body forms ï Polyp (Asexual), Medusa (Sexual) stage. 

-eg Hydra, Physalia, Obelia, Aurelia etc. 

 

Phylum Ctenophora (sea walnuts or comb jellies) ï  

- Marine, radial symmetry, Diploblastic, tissue grade. 

- Eight external rows of Comb Plates. 

- Bioluminescence. 

- Reproduction sexual. 

- eg. Ctenoplana, Pleurobrachia etc. 

 

Phylum Platehelminthes (Flat worms) ï  

- Body dorso ventrally flattened. 



- Endoparasite. 

- Triploblastic, bilateral symmetry. 

- Acoelomate. 

- Organ level organisation. 

-Flame cells- for excretion & osmoregulation. 

- Hermaphrodite. 

- Reproduction ï Sexual - Fertilisation internal. 

- eg. Taeniasolium(Tape worm), Fasciola hepatica (liver fluke). 

Phylum Aschelminthes (Round Worm) ï  

- Free living or parasitic, aquatic and terrestrial. 

- Bilateral symmetry and Triploblastic. 

- Pseudocoelomate. 

- Muscular pharynx.  

- Male smaller and thinner than female. 

- Fertilisation internal, development direct or indirect. 

- eg. Ascarislumbricoides, Wucherariabancroftiietc. 

Phylum Annelida ï  

- Aquatic or terrestrial. 

- Free living or parasitic. 

- Organ system level body bilateral symmetry and Triploblastic,  coelomate. 

- Metameric segmentation. 

- Nephridia for excretion. 

- Ventral double Nerve cord. 

- Monoecious or Dioecious. 

- Reproduction ï Sexual. 

- eg. Earthworm(Pheretima),Nereis etc. 

Phylum Arthropoda( Jointed Legs) ï  

- Largest phylum. 

- Bilateral symmetry, Triploblastic, segmented coelomate. 

- Body  - Head, Thorax and Abdomen(three parts). 

- Respiration by gills, book lungs and trachea. 

- Blood without haemoglobin and circulatory system open. 



- Excretion by malpighian tubules. 

- Fertilisation internal ï development direct or indirect. 

- eg. Cockroach, Apis, Anopheles etc. 

Phylum Mollusca ï  

- Soft body animals. 

- Second largest phylum. 

- Aquatic, bilateral symmetry, triploblastic, coelomate. 

- Body unsegmented divided into head, muscular foot and visceral hump. 

- Soft mantle over visceral hump. 

- Respiration and excretion through gills. 

- Unisexual. 

- Sensory tentacles on head and Radula in mouth as rasping organs 

 -  Oviparous. 

-eg.Pila, Octopus etc. 

PHYLUM   ECHINODERMATA 

-Body surface spiny, (due to calcareous ossicles) 

-Marine , organ system level, adult radially symmetrical, triploblastic coelomate. 

-Mouth ventral  

1. Water vascular system present for locomotion, capture and transport of food and respiration. 

2. Sexes separate fertilization external, development indirect                                                                                                              

e.g.   Asterias (Starfish), Sea urchin (Echinus), etc. 

  PHYLUM HEMICHORDATA 

1. Marine 

2. Bilateral symmetry, triploblastic, coelomate 

3. Body--- i) Proboscis                                                                                                                                                                                                                                          

 ii)Collar                                                                                                                                                                                 

iii) Trunk 

 

4. Circulatory system open 

5. Gills for respiration  

6. Proboscis gland for excretion 

7. Sexes separate fertilization external, development indirect, e.g. Balanoglossus. 

 

PHYLUM- CHORDATA 

Distinguishing features---- 

1. Presence of  Notochord 

2. Dorsal hollow nerve cord 

3. Paired pharyngeal gills slits 

4. Post anal tail present 

5. Heart is ventral  



SUB PHYLA ï  

1. Urochordata or Tunicata, Notochord only in larval tail e.g.  Ascidia 

2. Cephalochordata notochord head to tail in all stage   e.g. Branchiostoma 

3.Vertebrata:  Notochord replaced by a vertebral column. 

                                      SUB PHYLUM- VERTEBRATA 

AGNATHA-without jaw 

CLASS- Cyclostomata- Ectoparasite on fish 

- Circular mouth 

-No scales and paired fins 

-Marine but go in fresh water for spawning and die. Larva returns to ocean. 

-Eg. Petromyzon, Myxine. 

Gnathostomata ï with jaws 

Class ï Chondrichthyes: Cartilagenous Endoskeleton 

Class- Osteichthyes: Bony Endoskeleton 

Class Amphibia ï  

- Aquatic and terrestrial both. 

- Two pairs of limbs. 

- No neck. 

- Body has head and trunk only. 

- No external ear, tympanum on surface. 

- Heart three chambered. 

- Cloaca present as common opening for digestive, reproductive and urinary system. 

- Respiration by gills, skin and lungs. 

- Sexes separate. 

- Fertilisation external, development direct/ 

- eg. Ranatigrina, Bufo, Hyla etc. 

Class Reptilia ï  

- Creeping or crawling mode of locomotion. 

- Skin with scales/scutes. 

- Tympanum on surface. 

- Heart three chambered (Four chambered in crocodile). 

- Fertilisation internal, development direct. 

- eg. Chelone, Testudo, Naja, Hemidactylus etc. 



Class Aves ï  

- presence of feather, beak and forelimb modified  into wing. 

- Hind limb adapted to clasping, walking and swimming. 

- No glands on skin (only oil gland at tail base). 

- Hollow bones (pneumatic). 

- Air sacs connected to lungs to supplement respiration. 

- Crop and gizzard are additional chambers in digestive system. 

- Warm blooded. 

- Heart four chambered. 

- Sexes separate. 

- Fertilisation internal and development direct. 

- eg.  Columba, Psittacula etc. 

Class Mammalia ï  

- Aquatic, terrestrial and aerial. 

- Mammary glands present for milk production. 

- Two pairs of limbs. 

- Skin with hair. 

- Ear with pinna. 

- Homoiothermic. 

- Heart four chambered. 

- Excretion by kidneys. 

- Respiration by lungs. 

- Sexes separate. 

- Internal fertilisation, vivipary (exception Platypus). 

- eg. Whale, Rat , Man, Tiger etc. 

 

SOME IMPORTANT QUESTIONS: 

1. What are the reasons that one can think of for the Arthropods to constitute the largest group of 

animal kingdom? 

2. Distinguish between chordates and non chordates. 

3. Mention the significance of presence of Air Bladder in fishes. 

4. Write short note on: water vascular system, nephridia. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter-5 
Morphology of Flowering Plants 

 

Morphology:The study of various external features of the organism is knownas morphology. 

The angiosperms are characterized by presence of roots, stems, leaves, flowers and fruits. 
 



 
 

The Root:The root is underground part of the plant and develops from elongationof radicle of the embryo. 

Various types of root 
1. Tap root: Originates from radicle. Dicotyledonous plants e.g., mustard,gram, mango. 

2. Fibrous root: Originates from base of the stem. Monocotyledonous plants e.g., wheat, paddy. 

3. Adventitious root: Originates from parts of the plant other than radicle. Banyan tree (Prop roots)Maize 

(Stilt roots) 

Root Cap:The root is covered at the apex by the thimble-like structure which protects the tender apical part of 

the root. It is positively Geotropic, hydrotropic and negatively phototropic. 

Regions of the root:  

1. Region of meristematicactivity:Cells of this region have the capabilityto divide. 

2. Region of elongation:Cells of this region are elongated and enlarged, responsible for root growth. 

3. Region of Maturation:This region has differentiated and matured cells. Some of the epidermal cells of 

this region form thread-like root hairs for absorption of water and minerals. 

 

 
 

Modifications of Root: 
Roots are modified for support, storage of food, respiration. 

Parts of a flowering plant 



 

 

 
Å For support:Prop roots in Banyan tree, stilt  roots in maize andsugarcane. 

Å For respiration:Pneumatophores in Rhizophora(Mangrove). 

Å For storage of food:Fusiform (radish), Napiform (turnip), Conical (carrot). 

 

 

The Stem :Stem is the aerial part of the plant and develops from plumule of theembryo.It bears nodes and 

internodes. 

Modifications of Stem: 
In some plants the stems are modified to perform the function of storage of food, support, protection  

and vegetative propagation. 

 

 

 

 
 

 

 

Å For food storage:Rhizome (ginger), Tuber (potato), Bulb (onion), and Corm(colocasia). 

Å For support:Stem tendrils of watermelon, pumpkin, cucumber. 

Å For protection:Axillary buds of stem of Citrus, Bougainvillea get modified into pointed thorns.  

Å For vegetative propagation:Underground stems of grass, strawberry, lateral branches of mint and  

jasmine. 

Modifications of Root 

Modifications of Stem 



Å For assimilation of food:Flattened stem of Opuntia contains chlorophyll and performs  

photosynthesis. 

 

The Leaf: Develops from shoot apical meristem, flattened, green structure, manufacture the  

food by photosynthesis. It has bud in axil. A typical leaf has leaf base, petiole and lamina. 

 

Venation:The arrangement of veins and veinlets in the lamina of leaf. 

 
 

 

Types of Venation:  

1. Reticulate: Veinlets form a network as in leaves of dicotyledonous plants(China rose, Peepal). 

2. Parallel: Veins run parallel to each other as in leaves of monocotyledonous plants (grass, maize). 

 

Types of Leaves 

 

 

Simple                                                   Compound 

 

(Single leaf blade)(Leaf has number of leaflets) 

e.g., mango, peepal 

 

 

Pinnately Compound   Palmately Compound 

(Neem, rose)       (Silk cotton) 

 

 

 

 

 

Phyllotaxy:  The pattern of arrangement of leaves on the stem or branch. 

 

Parallel Venation 

Parts of a leaf 

Reticulate Venation 



 

 

Types of phyllotaxy 

 

 

Alternate     Opposite     Whorled 

(Single leaf at a node)   (Two leaves at a node) (More than two leaves in a whorl at a node) 

e.g., China rose, Mustard   e.g., Calotropis, guava   e.g., Nerium,Alstonia 

 

 

 

 

 

 

 

 

Modifications of Leaves:  

Å Tendrils:  (Climbing) īSweet wild pea 

Å Spines  (Protection) īAloe, Opuntia, Argemone 

Å Pitcher:  (Nitrogen Nutrition) īNepenthes 

Å Fleshy: (Storage) īOnion 

The Inflorescence: The arrangement of flowers on the floral axis. 

Main types of Inflorescence:  

1. Racemose: Main axis is unlimited in growth-Radish, Mustard, Amaranthus. Flowers in Acropetal order. 

2. Cymose: Main axis is limited  in growth-Cotton, Jasmine, Calotropis. Flowers in Basipetal order. 

3. Special type: Ficus, Salvia, Euphorbia. 

 

 

The Flower: A flower is modified shoot and reproductive unit in angiosperms. 

Flowers may be unisexual or bisexual, bracteate or ebracteate. Some features of flower are: 

 

 

 

Pinnately 

Compound 

leaf 

Whorled 

Phyllotaxy 

Alternate 

Phyllotaxy 

Palmately 

Compound 

leaf 

Opposite 

phyllotexy 



 

 
 

 

 

Symmetry of flower On the basis of no. of 

floral appendages 

On the basis of position of calyx,corolla, 

androecium with respect to ovary 

Actinomorphic (radial 

symmetry) 

Trimerous Hypogynous (superior ovary) 

Zygomorphic (bilateral 

symmetry) 

Tetramerous Perigynous (half inferior ovary) 

Asymmetric (irregular)  Pentamerous Epigynous (inferior ovary) 

 

 

Parts of aflower:  

 
 

 
 

 

1. Calyx: Sepals, green in colour, leaf like.Gamosepalousī (Sepals united)Polyseppalousī (Sepals free) 

2. Corolla: Petals, usually brightly coloured to attract insects forpollinationGamopetalousī (Petals 

united)Polypetalous ī (Petals free) 

 

 

 

 

 

Aestivation: The mode of arrangement of sepals or petals in floral bud with respect to other members of the 

same whore. 

Types of aestivation : 

Gynoecium 

Hypogynous Flower Parigynous flowers Epigynous flower 

Androecium 

Corolla 

Calyx 

Pedicel 



 
 

 

1. Valvate: Sepals or petals do not overlap the sepal or petal at margins as in Calotropis. 

2. Twisted: Sepals or petals overlap the next sepal or petal as in China rose. 

3. Imbr icate: The margins of sepals or petals overlap one another but not in any definite direction as in 

Gulmohar. 

4. Vexillary: The largest petal overlaps the two lateral petals which in turn overlap two smallest anterior 

petals as in Pea. (Papilionaceous) 

Perian th: If calyx and corolla are not distinguishable (tepals), they are called perianth 

3. Androecium: Stamens (filament, anther), male reproductive organ and produce pollengrains. Stamens 

may be epipetalous (attach to petals) or epiphyllous (attachto perianth). Stamens may be monoadelphous 

(united into one bundle-china rose), diadelphous(two bundles-pea) or polyadelphous 

(more than two bundles-citrus). 

4. Gynoecium: Made up of one or more carpels, female reproductive part, consists of 

stigma, style and ovary, ovary bears one or more ovules. Carpels maybe apocarpous 

(free) or syncarpous (united). After fertilisation, ovules developinto seeds and ovary into 

fruit. 

 

 

 

 

 

 

 

 

 

 

Placentation: The arrangement of ovules within the ovary. 

 

Types of Placentation : 

1. Marginal :Placenta forms a ridge along the ventral suture of ovary as in pea. 

2. Axile: Margins of carpels fuse to form central axis as in China rose. 

3. Parietal: Ovules develop on inner wall of ovary as in mustard. 

4. Free central: Ovules borne on central axis, lacking septa as in Dianthus. 

5. Basal: Placenta develops at the base of ovary as in sunflower. 

Valvate Twisted Vexillary Imbricate 

Marginal 


