t'n shgp BSPi

KENDRIYA VIDYALAYA SANGATHAN

Mg

M

b+ B o UifTumy °
AHMEDABAD REGION

b phwe R I

STUDY MATERIAL

CLASS: Xl

BIOLOGY

#Hh -2014-15
SESSIONR01415




CONTENTS

PARTICULARS Page. No.
S.N.

1. | Chapter 1: The Living World. 1t 4
2. | Chapter2: Biological Classification. 5t 11
3. | Chapter 3: Plant Kingdom. 12t 17
4. | Chapter 4: Animal Kingdom. 18t 24
5.| Chapter 5: Morphology of Flowering Plants. 251 34
6. | Chapter 6: Anatomy of Flowieg Plants. 35t 43
7. | Chapter 7: Structural organisation in Animals. 44t 46
8. | Chapter 8: Cell: The Unit of Life. 47t 55
9. | Chapter 9: Biomolecules. 561 66
10/ Chapter 10: Cell Cycle and Cell Divison 671 74
11/ Chapter 11: Transport in Plants. 751 78
12| Chapter 12: Mingal Nutrition. 79t 82
13| Chapter 13: Photosynthesis in Higher Plants. 83t 90
14/ Chapter 14: Respiration in Plants. 91t 94
15/ Chapter 15: Plant growth and development 95t 98
16/ Chapter 16: Digestion and Absorption. 99t 107
17; Chapter 17: Breathing and exchange ofsgas 108r 117
18] Chapter 18: Body fluids and Circulation. 118c 129
19/ Chapter 19: Excretory products and their elimination. 130r 138
20, Chapter 20: Locomotion and Movement. 139t 147
21] Chapter 21: Neural control and Coordination 148t 154
22| Chapter 22: Chemical Catnation and Intigration. 155t 158




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-Sysematics: Banch of biology dealing with taxonomy along with evolutionary relationship
between organisms.

8-Species :Group of Individual organisms with fundamental similarities @apacityof interbreediny

LEARNING TIPS:

1-Concentrate on minuteomts 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 organisatgnowth & development,reproduction,ability to
senseenvironment & give response, metabolism etc.

All organisms grow:

-Increase in mass 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 bednts 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 vizPlanariareproduce by regneration in which a fragment of body forms whole organism.
-Fungi,filamentousalgae protonema of moss reproduce by fragmentation also.

-In unicellular organisms growth & reproduction are synonymous.

- Certain orgarsms do not reproduce viz. mpMorkerbees, infertile human cougl

-Hence reproductiomannot be considered as defining propertyof 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 ofall Biochemical reactions in the Body of organisms are called Metabolism. It consisi
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 STIMULL.

Diversity in the living world:

-Described number of species range 1Lg million.

-Scientific names are given to organisms after identification, acceptable at global level.
-Nomenclature is done as per critagigen in ICBN (International code for botanical nomenclatére)
ICZN (International code for zoologicabmenclature)

-Binomial nomenclature was given by CAROLUS LINNAEWSither of Indian Taxonomy=
H.Santapau.

- Scientific names consist of Two wordsrst word is Generic name & second word is Specific epithet
Names are in Latin or Latinised

-Names, ithandwritten, separately underlined & if printed, are italicised.

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

Example Mangiferaindica  (Mango)

-Name of author in last as abbreviation.

-For ease of stly organisms are classifiedangroups or categories known as taxa.

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

Taxonomic categories:

-Each rank or categonf 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 sgecies igndica.
Genus Group of realated specieswith common characters.
eg.Pantherais a genus which includes lidPéntheraleg,leopardPantherapardus&
Tiger (Pantheratigrig.

Family: Group of realated genera .
eg. Genusolanum,Petunia&Daturébelang to one family Solanaceae.

Order : Group of related families.
eg. FamaliesConvolvulaceae,Solanaceae belong to one Badgmoniales.

Class : Groupof related orders.
eg. Order Primata&Carnivora belong to one class Mammalia.

Phylum: Group of reléed classes.
eg. Class Mammalia, Pisces,Amphibia,Reptilia belong to one phy@inordata.

Kingdom: Group of all related Phyla.
eg. Kingdom Animaliancludes all animals.



KINGDOM

PHYLUM OR DIVISIOTN

CLASS

ORDER

FAMILY

GENUS

SPECIES

Organisms with their Taxonomic Categories

Common | Biological | Genus Family Order | Class Phylum/Division

Name Name

Man Homo Homo Hominidae Primata| Mammalia Chordata
sapiens

Housefly | Musca Musca Muscidae Diptera | Insecta Arthropoda
domestica | domestica

Mango Mangifera | Mangifera| Anacardiaceag Sapinda Dicotyledonae Angiospermae
indica les

Wheat Triticuma | Triticum | Poaceae Poales | Monocotyledonae | Angiospermae
estivum

Taxonomical Aids
-Articles helpfulin 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 aatiog touniversally acceptedassification system.

-used as ready reference in scientific studies.




2-Botanical Gardens:

-Collection of various living plant species in form of garden identification , conservation and stud)
Example: Royal Botanical Gaed at Kew, England, Indian Botanical Garden Howrah,

-National Botanical Research Instituteaicknow , FRI Dehradun.

3-Museum:

-Collection of preserved plant &animal specimens.

-Specimens may be preserved in preservative solwiaf®rmalin (40%).

-Specmens may also be preserved as dry specimgnsisects 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 prote@adironment under human care .

eg. Alipur zoo, Kolkata, West Beng&lational Zoological Park of New Delhi

- Used as aid to learn about food habits and behaviourcydie for Incaptive Breeding.
Key:

Taxonomical aid based on contrasting charactersctaks 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 animds species of a particular area

Manual:

- Have description of species in an area.
- Used for getting information foridentification of names.

Monograph:

- Has information of angne taxon.
- Used for classification purpose.
Some Important Questions:
1. Explan binomial nomenclature by taking an example
2. Explain taxonomic hierarchy by taking a suitable example from plants




Chapter z 2
Biological Classification

Terms Revision:

1-Thallus: Plant body withoutue stem, root & Leaf.

2-Halophiles: @ganism living in salty areas.

3-Plankton: Plants floating passively in water current.

4-Chemosynthetic: Using chemical reactions as energy sdegdditrosomonas 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 bigtmeg 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 : Mohplogically & physiologicallyidentical gmetes.

16- Anisogamous : Morphologically nodentical Gametes.

17- Oogamous : Female gamat& motile , largand Male gamete motikemall.

LET US LEARN THE LESSON

Introduction:

- Aristotle classified organisms for the first time.
- Two kingdom system includésPlantae &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 Withker (1969) viz. Monera, Protista, Fungi, Plantae ar
Animalia.

Kingdom Monera i

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

- eg.Bacterig archaebacteria.

Archaebacteria i

- Cell wall different from other bacteria.
- Live in excess sahabitats eg. Halophilén high temp. acidic habitats: thermoacidophiles.

- Methanogens are found in tgatof ruminants and produce methane (ébs.

Eubacteria i
- True bacteria.

- Rigid cellwall with or without flagellum.

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



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

- Have Heterocyst for Mixation eg.Nostoc, Anaba®a, Gscillatoria, Rivularia, Gloeotrichiaetc.

: Heterocyst

Mucilagenoous
. sheath

Figure 2.2 A filamentous blue-green
algae — Nostoc

- Reproduction occurs by fission. Also by primitive type of sexual reproduction, by transferring DNA i
from one bacterial cell(+ strain) to otherstrain).

Cellwall  Cell
| membrane

Figure 2.3 A dividing bacterium

Mycoplasmai PPLO
- Smallest unicellular anaerobic organisms having no olll.

- Pathogenic in plants and animals.

Kingdom Protista i
- Unicellular eukaryotes.

- Some have cilia and flagella.

- Reproduction sexual and asexual both.

Chrysophytes i
- Fresh water or marine microscoitanktons.

- Mostly photosynthetic and chief producer in ocean eg. DiatordsGolden algae (Desmids).
- Diatoms with cellwalls in two halves having Silica (indestructible).

- Diatomaceous earth is formed by oglll deposits of Diatoms and used in pbirgy, filtration of oils and
syrups, fire bricks and explosives.

Dinofagellates i
- Marine.



- Photosynthetic yellow , green, blue, brown or red in colour.
- One longitudinal and other transverse two flagella.

- Gonyaulaxcauses Red tides.

Euglenoids i
- Fresh water forms.

- No cellwall, outer most layer pellicle.
- Two unequal flagella.

- Photosynthetic but also hetergitoc in absence of light ( Mytroph).

- eg.Euglena

o

(b)

Figure 2.4 (a) Euglena
(b) Paramoecium

Slime moulds i
- Saprophytes.

-Body is an aggredauméfi mal t e d uvwelR kregslanin shape tartd can
spreadover several feet ).

- Plasmodium produces fruiting body having spores with walls which are highly resistant and s
through wind.

Protozoans i
- Fresh water or marine unicedbm heterotrophs.

- Primitive relative of animals.

(a)Amoeboid Protozoang

- Free living or parasites.

- Pseudopodia (false feet) formed agnoeba ,Entamoeba

(b) Flagellated Protozoans i

- Free living or Parasitic with flagella dgypanosom@causesleeping sickness).
(c) Ciliated Protozoans 1

- With cilia eg.Parameciun{sleeper animalcule).

(d)Sporozoansi

- Spore like stage in life edPlasmodium vivak Malarial parasite)

Kingdom Fungi



- Fungi are a group of achlorophyllous, heterotrominganisms with cell wall without cellulose.
- Saprophyte or Parasite or Symbiotic.

- Prefer to grow in warm and humid places.

- Unicellular (eg. Yeast) to multicellular flamentous body caltegtelium

- One unit of myceliumcalledhypha .

- Myceliamaybe aseptate (nseptum) or septate.

- Lichens i Symbiotic association of funguslycobiont) and algae( phycobiont). Indicator of pollutio
specially for S@Q

- Mycorrhiza i Symbiotic association of fungi with root of higher plaptdostly with trees¢g.Pinus.
- Reproduction i Vegetative : by fragmentation and by spores.

- Three steps in sexual reproduction

1) Plasmogamy fusion of protoplasm.

2) Karyogamy fusion of nuclei.

3) Meiosis of zygote.

Phycomycetes i
- Grow on aquatic places or decaying woaddamp places or obligate parasite.

- Mycelium aseptate, coenocytidReproductiong asexual by zoospores or aplanospores.
Sexual by zygospores.

- eg. Rhizopugbread mould) and\lbugocandidaor Cystopugcausing white rust of crucifers).

Ascomycets (sac fungi)-

- Unicellular (eg. Yeast) or multicellular

- Saprophytic or parasitic.

- Maybe copophillus (growing on dung) ege#za pilobolus.

- Mycelium septate and bramed.

- Reproductiong asexual by exogenously produced conidia.

-Sxually by Ascospes produced endogenouslyin asci present in fruiting body called Ascocarp.
- egAspergillus, Claviceps, Neurospora, Saccharontyeast) etc.



Conidia

& Sterigmata

Conidiophore

Aspergillus

Basidiomycetes (club fungi) i

- Grow on soil , logs or parasites ( rusts and smuts).

- Mycelium septate antiranched and of two types 1) Wcleate 2) Dikryophase.

- Reproductiorg vegetative by fragmentatiosexualby two somatic cells giving rise to Dikaryophase.
- Dikaryophase makes fruiting body Basidiocarp having Basidia.

-Inside basidia (singular bdgim) ¢ Karyogamy and meiosis occours.

-Meiosis results in formation of four basidiopores.

Pileus

Gills

Stripe

- eg. Agaricusmushroom) Ustilago(smut fungi)Puccinigrust fungus).  Agaricus

Deuteromycetes (Fungi- imperfectii) i
- It is formed clas$ Group of Fungi whose compéelife cycle is not knowrSaprophyte/parasite , mostly
decomposerseg.Alternaria, lletotrichum, Trichoderma

Kingdom Plantae i
- Eukaryotic, chlorophyll bearing autotrophic organisms.

- Only few members partiddeterotrophs eg. Insectivorus pla(Btadder wort and Venus flytrap).
- Few parasites euscuta

- Reproductioni vegetativeasexual and sexual.

- Life cycle shows alternation of generation.

- eg. Algae, Bryophytes2teridophyte, Gymnosperms and Angiosperms.

Kingdom Animalia i
- Eukaryotc, Heterotrophic organisms.

- No chloroplast and no cell wall.

-Holozoic mode of Nitrition .

- Definite shape and size and capable of locomotion.
- Reproductioni Sexual in general

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



Viruses, Viroids and Lichens 1

Vir usesi

Connecting link between living and non living.

- Non cellular structure consisting of protein coat and Nucleic acid

- Can reproduce within a hostll.

- Viruses which infect bacteria are called Bacteriophage.

- Tobacco Mosaic Virus (TMV)-

- Protein coat: capsid consists &f130capsomerdt is an RNA Virus.

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

L— RNA — Capsid

Viroids ¢- Free RNA without protein coat. Tobacco Mosaic Virus (TMV)

RNA with Low molecular weight.

SOME IMPORTANT QUESTIONS :

1

2.

Write the criteria used by R.H.Whittaker for V kingdom classification.
Distinguish between virus and viroids.
Give a comparative account of various classes of fungi.

Write short note- Lichen
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Chapter -3

Plant Kingdom

Terms Revision i

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- Megasporangiurii The structure which bears megaspores.

8-Sporophylt Leaf bearing sporangia proding spores.

Classification System

Artificial Natural Phylogenetic

-Based on more features -Based on evolutionary
-Based on few _ _ .
hological feat includinganatomy, embryology history
MOorpnologlcalicatures o nd phytochemistry (eg. Hutchinson)

(eg.  Linnaeus system) (eg. Benthenom Hooker)

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

- Chemotaxonomybased on chemical constituent

Algae ¢
- Group of chlorophyllous, simple, thalloidigmts.

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

- Unicellular to large filamentous.



Reproduction

Vegetative Asexual Sexual

- By zoospores - By gametes
(Isogamous, Anisogamus
and Oogamous)

- By fragmentation

- Economically usefuhs

a) Large photo synthesiser, release 0

b) Food for aquatic animals, humans.

c) Produce Algin (Brown algae), carragéesd algae), agaGelidium, Gacilaria).

- Chlorella- in space travel as protein rich food.

Chlorophyceae Phaeophyceae Rhodophyceae

- Green algae chlorophyll a&b - Brown algae. - Red algae.

dominant. - Xanthophyl, Fucoxanthin dominar - r- phycoerythrin (dominant) ang
- Unicellular to filamentous. others are chla, ¢ cartenoid. others chlorophyll a and d.

- Chloroplast of different shape( cujf - Simple branched filamentous t{ - Marine on surface or in grea

spiral, ribbon) with pyrenoids . profusely branched large body. depths, multi cellular.

- Stored food starch. - Gelatinous coating on cell wall. - Stored foodg Floridean starch.
- Reproductiorn - Stored food Mannitol and - Reproductiorng
vegetativefragmentation Laminarin. Vegetative by fragmentation
Asexual by zoospores - Reproductiorg Asexual by non motile spores
Sexual by gametes(iso, aniso an| Vegetative by fragmentation Sexual by oogamy.

oogamus). Asexual By biflagellate (laterg - eg.Gracilaria, Gelidium

- egvolvox, Ulothrix, Spirogyrg zoospores.
Charaetc. Sexual bygametes(lso, Aniso an
Oogamy).

- eg.Laminaria,Sargassum.

Bryophytes ( Amphibians of plant Kingdom) i
- Group of autotrophic plants with thallua\ing rhizoids in place of roats

- Occurson damp, humid and alled soil.

- Main plant body gametophyte bears Antheridia and Archegonia.

- Biflagellate antherozoidgroduced from Antheridium and reach through water to egg in Archegonium.
- Zygote formssporophyte which produces haploid sgi@ give rise to new plast

Types of Bryophytes

| Liverworts | Mosses




- Thallus dorsoventrally flattened (Livel
shaped),

leafy members with leaf like appendages.

- Asexual reproduction by fragmentation ,
gemmae formation.

- Sexual reproductionantheridia 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 plal
(gametophyte).

eg.Riccia, Marchanti@tc.

g

Antheridiophore
Archegoniophore

Gemma cup

%

Gemma cup

pTAe—

e H(ff
%-ﬁ/ thl/mds

-

Marchantia

- Thallus : Two stages (gametophyte)

(@) Thread like Protonema(b)erectedty
stage.
- Reproduction :

Vegetative by Fragmentation ¢
protonema&Sexual by antherozoidsegg.
- Zygote forms Sporophyte with foot, se
&capsule.
-Sporophyte forms spores which germing
to form protonema.
eg.Funaria, Polytrichuratc.

Capsule

Sporophyte

Gametophyte

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.

-Sporophyllsof Sporophyte bear sporangia (sori)wamtralside producing haploid spores.
-spores give rise to Prothallus which is leafy & autotrophic.

- Prothallus bears sex orgainmalei Antheridium and femaleArchegonium.

- Fertilisation leads into zygote formation which produces diploid Sporophyte.

Heterogory and Seed habit:

- Two types of spores Microspore and Megaspore are produced in some memletaginella, Salvinia.

- called Heterospory.

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

- eg.Pteris, Dryopterisetc.

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 withfiXing symbioticalgae
Rooti taprod ard leavesf two types- 1)Foliage 2)Sporophylls.

- Microsporophyll bears sporangigheremicrospores are formed.

- Megasporophyll beamsvules.Ovules are naked.

- Compact arrangement of Sporophylls is callemhe and loose one is calle&gtrobilus.

- Microspore i.e. pollens reaches to ovul&$nd Pollination.

- Pollen tubes help to transfer male gametes up to egg of archegonia present in female gametoy
ovule.(Siphonogamy)

- Zygote develps in an embryo side seed

-e.g.Cycas, Pinus ,Cedretc.

ANGIOSPERMS
- Group of plants having covered seeds in fruits.

- Producelowers having reproductive organs.
- Most evolved plants.

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

Angiosperms

Dicotyledons Monocotyledons
- Two cotyledonsin seed. -One cotyledonin seed.
-Reticulatevenationinleaf. -Parallel venationin leaf.

- Calyxand Corolla— Accessory parts.

- Flower has four parts
» - Androeciumand Gynoecium— Reproductive parts.

Anther

- Androedum is male part and one unit i 7" oo
Stigma mother ce
stamen. g q@\

Filament
- Gynoecium is female part and one unit e
mother cell
carpel and has ovules. "0 \
)

- Microspore

- Ovule bears embryo sac.

(2n)
GENERATION

A’

| gametophyte
|

Microspore
(pollen grain)

- Reproduction by vegetative and sexu
methods.

Embryo -

/
Zygot, !
ygote Egg Gametes

Figure 3.6 Life cycle of an angiosperm



- In sexual reproduction pollershed 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 (p
endosperm nucleushhe whole process is called Double fertilization.

- Zygote formsembryo and PEN forms Endospemmovule whid changes into seed inside fruit
- Ovary wall changes into Pericarp (fruit wall).

- Alternation of generation occurs.

Plant life cycle and alternation of Generation 1
- Alternate stages of haploid (n) and Diploid (2n) phase in life cycle of plants.

- Three Patterns

Haplontic Diplontic Haplodiplontic
- Dominating phase haploil -Dominating phase diploi( -Intermediate i.e.hploid&
(n). (2n). diploid stages equal.
-only zygote diploid (2n). -Haploid phase only in sing| -Gametophyte & Sporophyt
-Haploid spores form th¢ cell or few celled stages both may be fre
main plan body gametophyte. living.

-Zygote forms embryo whic

forms Sporophyte (mait eg. Bryophyteg
eg. Algae viz. Ulothrix,| plant body). &Pteridophyte.
Spirogyreetc. eg. Gymnosperms¢

Angiosperms

SOME IMPORTANT QUESTIONS:

1. Explain haplaiplontic life cycle pattern.

2. Both Gymnosperms and Angiosperms produces seeds then why arel#ssyfied
separately?



Chapter z 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 ciymdrical 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 mesodégwscaris.
9- Dioecious: Unisexual.

10- Operalum: Cover over gills in fish.

11- Notochord: Dorsal rod like bone

12- Homoiothernms: Warm blooded.

13- BioluminescenceEmit light. Eg Ctenophora.

- Levels of organisation

i) Cellular levet 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 orgaeg. Higher animals. 4

- Circulatory system a) Open typeNo blood vessels, blood flows in sinuses
b) Close type Blood flows in closed vessels.
Figure 4.1 (a) Radial symmetry
Symmetry
- Asymmetricali No symmetry eg. Sponges.

- Radial Symmetry Any plane passing through central axis divides body in 1
equal halve€oelenterate.

- Bilateral Symmetry Body can be dided into two equahalves through one
plane onlyEg Annelids.

Figure 4.1 (b) Bilateral symmetry



Diploblastic and Triploblastic organisation i
- Two embryonic layers Ectoderm and EndodermDiploblastic.

- Three embryonic layer&ctoderm, Mesoderm and endodefimiploblastic.

Coelom i
- Body cavity linedoy mesodermTrue Coelom.

- Body cavity not lined by mesoderimPseudo Coelom.

- No body cavitx, Acoelomate.

Segmentation i
- True segmentdMetameres (Body divided internally and externalig) Annelids.

Notochord i
- With notochord Chordates.

- Without notochord Non-Chordates.

Classification of Animals 1

Kingdom Levels of Body Cavity

Organisation Symmetry or Coelom b
Cellular level Porifera
Coelenterata
r (Cnidaria)
Animalia Radial
(multicellular) L Ctenophora
Tissue/Organ/. Without body cavity —— Platyhelminthes
(acoelomates)

Organ system

With false coelom Aschelminthes

Bilateral (pseudocoelomates)
Annelida
Arthropoda
With true coelom Mollusca
(coelomates) Echinodermata
Hemichordata
Chordata

Figure 4.4 Broad classification of Kingdom Animalia based on common fundamental features

Phylum Porifera i
- Marine , few species fresh water.

- Multicellular, cellular grade body.

- Asymmetrical.

- Water canal system for food, respiration and excretion.

- Body wall with many poreg 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, Euspongi.

Lfb_ Osculum

Fa |
]

Ostia

Sycon

Phylum Coelenterata (Cnidaria) i
- Aquatic (marine), Sessile or free living.

- Presence of Cnidoblasts or Cnidocyitestinging cells.

- Cnidoblasts are for defence, anchorage or predation.

- Tissue level body oapisation.

- Diploblastic.

- Central gastro vascular cavity, single opening mouth.

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

-eg Hydra Physalia, Obelia, Aureliatc.

(x Filament
\ \?
L\

(N

( Cnidocil

B ) Butt

i { Nematocyst
\ Lasso

Nucleus

Figure 4.7
Diagrammatic view of
Cnidoblast

Phylum Ctenophora (sea walnuts or comb jellies) i
- Marine, radial spnmetry, Diploblastic, tissue grade.

- Eight external rows of Comb Plates.
- Bioluminescence.
- Reproduction sexual.

- eg.Ctenoplana, Pleurobrachiatc.

Combplate

Phylum Platehelminthes (Flat worms) i
- Body dorsoventrally flattened.



- Endoparasite.

- Triplobladic, bilateral symmetry.

- Acoelomate.

- Organ level organisation.

-Flame cellsfor excretion & osmoregulation.
- Hermaphrodite.

- Reproductiori Sexual- Fertilisation internal.

- eg. TaeniasoliuniTape worm)Fasciola hepaticdliver fluke).

Phylum Aschelminthes (Round Worm) i
- 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, Wucherariabancroétic.

Phylum Annelida i
- Aquatic or terrestrial.

- Free living or parasitic.
- Organ system level body bilateral symmetry and Triploblastelomate.

- Metameric segmentation.
- Nephridia for excretion.

- Ventral double Nerve cord.
- Monoecious or Dioecious.
- Reproductiori Sexual.

- eg. Earthwornheretimg,Nereisetc.

Phylum Arthropoda( Jointed Legs) i
- Largest phylum.

- Bilateral symmetry, Triploblastic, segmented coelomate.
- Body - Head, Thorax andbdomen(three parts).
- Respiration by gills, book lungs and trachea.

- Blood without haemoglobin and circulatory system open.



- Excretion by malpighian tubules.

- Fertilisation internal development direct or indirect.

- eg. Cockroachipis, Anophelestc.

Phylum Mollusca'i
- Soft body animals.

- Second largest phylum.

- Aquatig bilateral symmetrytriploblastic coelomate.

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

- Soft mantle over visceral hump.

- Respiration and excreitn through gills.

- Unisexual.

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

- Oviparous.

-egPila, Octopus etc.

PHYLUM ECHINODERMATA

-Body surface spiny, (due to calcareous ossicles)

-Marine , organ systemevel, adult adially symmetrical triploblastic coelomate.

-Mouth ventral

Water vascular system present for locomotion, capture and transport of food and respiration.
Sexes separate fertilization external, development indirect

e.g. Asterias(Starfish),Sea urchinEchinus), etc.

PHYLUM HEMICHORDATA

1
2.
3.

N o ok

Marine
Bilateral symmetry, triploblastic, coelomate
Body--- i) Proboscis

i) Callar

i) Trunk

Circulatory system open

Gills for respiration

Proboscis gland fagxcretion

Sexes separate fertilization external, developnretitact, e.gBalanoglossus

PHYLUM- CHORDATA
Distinguishing features--

agkrwbdrE

Presence of Notochord
Dorsal hollow nerve cord
Paired pharyngd gills slits
Post anal taipresent
Heart is ventral



SUB PHYLA'T

1. Urochordata or Tunicata, Notochord only in larvatail e.g. Ascidia
2. Cephalochordatanotochord head to tail in all stage déBganchiostoma

3.Vertebrata: Notochordreplacedoy avertebral column

SUB PHYLUM- VERTEBRATA
AGNATHA -without jaw

CLASS CyclostomataEctgparasite 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 i with jaws

Classi ChondrichthyesCartilagenous Endoskeleton
Class Osteichthes: Bony Endoskeleton

Class Amphibia 1

- Aquatic and terrestrial both.

- Two pairsof limbs.

- No neck.

- Body has head and trunk only.

- No external ear, tympanum on surface.

- Heart three chambered.

- Cloaca present as common opening for digestivepdetive and urinary system.
- Respiration by gills, skin and lungs.

- Sexes separate.

- Fertilisation external, development direct/

- eg Randigrina, Bufo, Hylaetc.

Class Reptiliai
- Creeping or crawling mode of locomotion.

- Skin with scales/scutes.

- Tympanum on surface.

- Heart three chambered (Four chambered in crocodile).
- Fertilisation interngldevelopment direct.

- eg.Chelone, Testudo, Naja, Hemidactylus etc



Class Aves i
- presence of feather, beak and forelimbdified into wing.

- Hind limb adapted to clasping, walking and swimming.

- No glands on skifonly oil gland at tail base).

- Hollow bonegqpneumatic).

- Air sacsconnected to lungs to supplement respiration.

- Crop and gizzard are additional chambardigestive system.
- Warm bboded.

- Heart four chambered.

- Sexes separate.

- Fertilisation internal and development direct.

- eg. Columba, Psittaculatc.

Class Mammalia i
- Aquatic, errestrial 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, viviparyexceptionPlatypus.

- 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 vaglar system, nephridia.



Chapterb

Morphology of Howering Plants

Morphology:The study of various external features of the organism is knownas morphology.
The angiosperms are characterized by presence of roots, stems, leaves, flofaisand
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- root Root
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root

Parts of a flowering plant

The Root:The root is underground part of the plant and develops from elongationof radicle of the emt
Various types of root

1. Tap root: Originates from radicle. Dicotyledonous plastg.,mustardgram, mango.

2. Fibrous root: Originatesirom base of the stem. Monocotyledonous plangs,wheat, paddy.

3. Adventitious root: Originates from parts of the planther than radicleBanyan tree (Prop roots)Me
(Stilt roots)

Root Cap:The root is covered at the apex by the thirdide structue whichprotects the tender apical pa
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 enlargesponsible for root growth

3. Region of Maturation:This region has differentiated and matured cé&lsme of the epidermal cells
this region form threatike root hairs for absorption of water and minerals

\ Region of
maturation

Region of
elongation

} Region of
meristematic
Root cap activity

The regions of the root-tip

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



Carrot Swveet

potato

Asparagus

Modifications of Root

A For s uPpop matstin Banyan treestilt roots in maize andsugarcane.
A For r es pPheunaatophoresin RhizophorgMangrove).
A For st or a gFRasioonf (radisb)pNdpiform (turnip), Conical (carrot).

The Stem :Stem is the aerial part of the plant and develops from plumule of theembryo.Ihbdassand
internodes.

Modifications of Stem:

In some plants the stems are modified to perform the functistoage ofood, suport, protection

and vegetativ@ropagation.

Stem modified
into tendril

(a)

Stem modified
into spine

Roots arising
from nodes

(d)

Modifications of Stem

AFor food storage:Rhizome (ginger), Tuber (potato),Bulb (onion), andCorm(colocasig.
A For support:Stemtendrils of watermelon, pumpkircucumber.
A For protection:Axillary buds of stem ofitrus, Bougainvilleaget modifiedinto pointedthorns.

A For vegetative propagation:Underground stems of grass, strawberry, lateral branches of mint and
jasmine.



A For assimilation of food:Flattened stem adDpuntiacontains chlorophylndperforms
photosynthesis.

The Leaf: Develops from shoot apical meristem, flattened, green structure, manufacture the
food by photosynthesis. It has bud in axil. A typical leaflbagbase, petioleandlamina.

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

Stipule

Parts of a leaf

Axillary
bud

(a) base

Reticulate Venation () Parallel Venation

Types of Venation:
1. Reticulate:  Veinlets form a network as in leaves of dicotyledonous pl@hisa rose, €epal).
2. Parallel:  Veins runparallel to each other as in leaves of monocotyledoplauds (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:  Thepattern of arrangement of leaves on the stem or branch.



Types of phyllotaxy
|

Alternate Opposite Whorled
(Single leaf at a node) (Two leaves at a node) (More than tl@aves in a whorl at a node)
e.g.,China rose, Mustard e.g., Calotrops, guava e.g.,NeriumAlstonia

(a) (b)
Alternate Opposite
Phyllotaxy phyllotexy

’ [V

(b) (c)
Pinnately Palmately Whorled
Compound Compound Phyllotaxy

leaf leaf

Modifications of Leaves:

ATendrils:  (Climbing) T Sweet wild pea

ASpines ( Pr ot eAloe,iOpuntl, Aigemone

APitcher: (NitrogenNu t r i Nepemthes T

A F 1 e 6Storagd1 Onion

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

Main types of Inflorescence:

1. Racemose: Main axis isunlimited in growth-Radish, MustardamaranthusFlowers inAcropetal orde
2. Cymose: Main axis islimited in growth-Cotton, JasmineCalotropis.Flowers in Basipetal order.

3. Special type:  Ficus Salvia, Euphorbia.

The Flower: A flower is modified shooénd reproductive unit in angiosperms.
Flowers may benisexualor bisexual bracteate or ebracteate. Some features dfower are



Hypogynous Flower

Parigynous flowers Epigynous flower

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 Trimerous Hypogynous (superior ovary)
symmetry)

Zygomorphic (bilateral Tetramerous Perigynous (half inferior ovary)
symmetry)

Asymmetric (irregular) Pentamerous Epigynous (inferior ovary)

Parts of aflower:

Androecium

Pedicel

1. Calyx: Sepals, green in colour, leaf likamosepalous (Sepals unitedolysepmlous (Sepals free)
2. Corolla: Petals, usually brightly coloured to attract insects forpollin@ammopetalous (Peta

\

Calyx

unitedPolypetalousi (Petals free)

Aestivation:  The mode of arrangement épals or petals in floral bwith respect to other members of

same whore.
Types of aestivation

Corolla Androecium  Gynoecium




Valvate Twisted Imbricate Vexillary

1. Valvate: Sepals or petals do not overlap the sepal or petal at magin€alotropis.

2. Twisted: Sepals or petals overlap the next sepal or pstal China rose

3. Imbr icate: The margins of sepals or petals overlap one another buh rasty definite directioras i
Gulmohar

4. Vexillary: The largest petal overlaps the two lateral petals which induenlap two smallest antel
petalsas in Pea(Papilionaceous)

Perian th: If calyx and corolla are not distinguishalftepals) they are called perianth

3. Androecium:  Stamens (filament, antheryale reproductive organand produce pollengrains. Stan
may beepipetalous (attach to petals) oepiphyllous (attachto perianth)Stamens may benonoadelphou
(united into one bundiehina rosg diadelphougtwo bundlespeg or polyadelphou
(more than two bundlesitrus).

4. Gynoecium: Made up of one or more carpeismale reproductive part, consists
stigma, style and ovary, ovay bears one or morevules Carpels mayb@&pocarpou
(free) orsyncarpous(united). After fertilisation, ovules developinto seeds and ovar
fruit.

Placentation:  The arrangement of ovules within the ovary.

Types of Placentation

1. Marginal :Placenta forms a ridge along the ventral suture of cagig pea
2. Axile: Margins of carpels fuse to form central aassin China rose

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

4. Free central:  Ovules borne on central axis, kittg septaas inDianthus

5. Basal: Placenta develops at the base of owayn sunflower

Marginal




