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School of Basic and Applied Sciences

ALSe. (Final) .

Semester/Year

H Year

Subiect & Paper Code

ZLoology - MZODLI0Y20]

Paper

Chordata and Developmental Biology of Chordates -1

Max. Marks

&4

Credit Toial Credits

LiIT P

;810

oavse Objectives:

rpiey one. Hent

The covrse s 2 walk for the student’s entant through the amazing diversity of living forms from suaple to
shtens how sach woup of : :
eharacter
orgamisms on the basis of therr morphology and anatomy which fed to their grouping o ta

carnent with thew special

2 and how &id they sstgblish & bves in the

isiies. Tt also desls with the differences and s

SIEanisms arg

xa and clades

Course Qutcome:

o
s

)
4.

z complex body plan.

@ ties treeir
3

Adter successiully completing this cousse, the students will be able o
i. Develop understanding on the diversity of life with regard 1o prousts, non chordares and chondates.
2. {rougs anninals on the basis of their morphologcal characteristics’ structores.
3. Deveiop criticel understanding how animals changed fom a primitive cell to 2 collection of simple o

-xamine the diversity and evolutionary history of a taxon through the construction of a basic phy

. Understand types of regeneration.

Studens will:

of time

Stuedent Learaning Outcomes {SLO):
1. Understand how morphological change due to change in envirenment helps drive evolution over 2 long pericd]

2. Do the he project assignment will also give them 2 flavour of research to find the

process invelved in studying bicdiversity and taxonomy besides improving their writing skills.
3. Be able to think and mterpret individually due to différent animal species chosen.

4. Be able understand the Theories of development

5. Understand differentiation and differential Cells activity.
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Syllabus

Periods

NIT-1

1. Origin and outhne classification of chordates.

2. Interrelationships of Hemichordata Urochordata and Cephalochordata and their
relations with other deuterostomes.

3 Life histones of sessile and pelagic tumcates (aseidian), Pyrosoma, Salng,
Dcholum and Gikeplpeura.

4_ Origin, evolution and adaptive radiations of vertebrates:

{2} Geolomical nime scale and fossils.

{b} Origin, evolution and general characters of Agnatha (Ostracoderms and
Cyclostomes)

fo) Barly onathostomes (Plavodernns),

{d} A general account of Elesmobranchi, Holocephall, Dipnot and Teleosiomi.
{e} Adaptive radiztion in bony fishes.

i5

UNIT -1

i, Onigin evolution and adaptive radiation of Amghibia,

2. Ong and evoluton of reptiles; the congues: of land Seymouria and related
forms; Cotvlosauria; basie skuil types and outline classification of repiiles.

3. Danasaurs : Types and evolutionary significance.

4. Living repules © a brief account of Rhvnchocephalia. Chelonia, Squamata &
Crocodilia,

3. Onign and evelhuion of birds.

. Origin of fight. fight adapations.

. Origin of mavninels, primiiive mammals (Prolotheria & Metatheria)

- A general survey of main radiztions in suthenan mamenels, exciuding dewailed
reference to individual orders.

9. Evelunion of man; relationships of man with other primates: fossil record of

anvesiy el man

e ey

]

e
L¥

UNIT - 1

1. Theones of development : Preformation and epigenesis,

2. Dogenesis:

{2} Growth of cocyte and vitellogenesis.

{h} Organisation of egg ovtoplasm: role of the egg cortex.

{c} Morphogenetic determingtion In egz cviopizsm.

3. Fertihzauon : Significance of ferzlization m development and the essencs of
sctivation of the egg.

4. Early embryonic development.

{z} Patterns of cleavage, blastulation and sastrulation in chordates {funicates to
mammais).

b} Fuis maps.

{c) Morphogenetic movements,

{d1 Mechanics and significance of gastruiation. 4

3. Causal basis of development and primary embrvonic inducton:

{2} Concepts of potencies; prospective fates; progressive determination, totipoteney
and pleuripotency, nuclear ransfer experinent.

it} Induction of the primitive nervous system (Spemann's pramary orgarizer)
{c) Nature & regionaily specific properties of inductor .

(43 Competence.

{¢} Abnormal (heterogenecus) inductors.

{f) Chemsstry and mechamsm of action of inducing substanoes,

[
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UNIT- 1V

1. Cell differentistion and differential activity.

2. Organogenesis :

ta) Morphogenetic processes i epithelia and mesenchyme in organ formation.
th) Morphovenesis of bram, neural crast cells and their denvatives

{c} Development of the eve, heart, alimentary canal and its ACCESSOry Organs.
3. Marernal contributions in early embrvenic development. 4

4. Genetic regulations of early embryo development.

b
LA

UNIT -V

L. Embryonic adaptations :

(z} Evolution of cleideic egw and 1ts structural and physiolosical adaptations.

{b} Development and physiclogy of extra-embryonic membranss in amniotes.

(¢} Evolution of viviparity.

{d} Development. types and physiology of mammatian placenta.

2. Metamorphosis in amphibig

{a} Structura and physiological changes during metamorphosts,

b} Endoore sontis] of sstamorphosis,

sration, physiclomical, reparative and compensatory hvpertrophy,
regeneratve gbility in chordates.

sied
L)

Rederenves:
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L H Hyman The Invertebrutes” Vol I Hand V. - M.C. Graw Hill Company Lid

Kotpal, RL. 1988 - 1992 Protozoa, Porifers. {oelenteraia, Helmmihes,
Arthropoda, Moliusca, Echinodermata. Rastogr Publications, Messut

EL. Jordan and P.8. Verma _Inventebrate Zoclogy” 8. Chand and Company.

R.D. Bames Inveriebrate Zoology™ by: W R, Baunders CO., 1985
Bammngion. EILW., _Invertebrate structure and Function” by ELBS.

P 5. Dhami and LE. Dhams Inverebrate Zoology. 3. Chand and Co. New Dl
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university | School of Basic and Applied Sciences
ﬁzw:‘ a@aﬁm
Class M. Sc. (Final) i
Semester/Year H Year | i
Subject & Paper Code Zosology - MZOOL2HY 202
Paper Animal Feslogy and Ethology - 11 »
Max, Marks 60
L redit Total Credits
EiTEP
4

4100

L ourse Othiectives: e

Use the evidences of comparative biology to explain how the theory of evolution offers the only scientific explanan, |
for the unity and diversity of life on carth. They are able to use specific examples fo explicate how descent with
modification has shaped animal morphology, physiology, life history, and behavior,

Explicate the ecological interconnectedness of Iife on earth by tracing energy and putrient flows through the
environment. They are able to reiate the physical features of the enviromment 10 e structure of populations,
coTnunifies, and ecosystemns. understand the Subject such as invasive or endangered species. embrvonic
development in mammals and ageing in social insects. Lead to advances in medicine to prevent disease amongst botk
antmals and human beings.

Course Guicome:

{ After smegessfully completing this course, the students will be able 1o

1. Understand the living process of reproduction and development for the continuity of various sg}ec;& on

this planet.

2. kv wall also help students in undersianding ecology as an essential subject in foday’s world where harsh
consequences ke olimate change and role of penctically modified orgmssins cannot be ignored.

3. Economic zoology should have arcused the students to ponder upon the imporance of various useful and
destructive orgamisms. {
4. Dimmibution of fawna in different realms interaction. ’

5, Understand Animal behaviour and response of animals jo different instincis.

Student Learning Outeames (8103

Students will:

i. Be wnderstanding the various features and aspects of

sopulation ecology. commumity ecology and ecosystem ecology.

They might have the knowledge sbout environmental biology in detalls.

. They will acquire kngwledge about various tools and techniques of field ecology.
fteraction of biota abiota.

YWanous kinds of Animal adapiations.
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Unit

S:;*iia bus

Peviods W

UNIT -1

1. Concepts of modern ecology.

2. Limiting factors : Leibig’s law of minimum, Shelford's law of tolerance; combined
cencept of liminng factors, conditions of existence as regulatory factors.

3. Analysis of environment : {a) The general environment. (b} Role of physical factors:
temperature, light, water, atmospheric gases. media, subhstratum,

climatology. {c) Brief review of important physical factors as limiting factor. (4}
Nutrients and environment.

i3

1. Orgamizanion atf the population level : {g8) General properves of population.

ib} Population growth form and forces shaping the population growth.

{c} Measurement of population; simple numerical problems on population messuwrement.
{d} Anitmal agpregation and social fife,

2. Qroanivation at the conmmumity level : {a) Riotic connmmity congept.

{by Communiry structure and concept of community dominance. (¢} Ecotone and concept
of "edge efiect”. {d) Patterns in commumities : Swatification, zonation, activity, food web,
reproductive and social structure. (@) Community versus contiswan, () Evolution of
conunuminies : Palaccoiogy; conmmnity structure in past ages.

3. Ecological regulations : {a) Succession in conynunity © Basic types of succession;
convergence and divergence in spccession: modifications m succession; concept of
climax, monochmax versus polyclimax theary; barriers and ecesis in succession; biome.
(b} Fluctuations within commmunity : Trruptive cyele, fhucraation, causes of fluctuation,

cycles,

s
U
4

UNIT - I

1. Environment and animals in ecosystem @ {a} Nanre md constituents of ecosystem. {h)
Fundamental operation of ecosystem. (¢} Flow of matier and energy in consvstem. (d)
Homeostasts in the ccosystem. {o) Cycling of chemical elaments in ecosysiom. (1)
Concept of productivity: Productivity of land and water, measurement of productivity.
2. Organization and dynamics of ecological comamnmities :

The habitat approach © A detaled knowledge of extent, zonation, environment, bicta,
adaptations.

and communities of fresh water, marnine, terrestrial and esmarine ecosystems.

3. The ecological outlook:

Space ecology, nuclear radignions, human population explosicn, resouices; applied
human ecology.

W & P




UNIT- IV

1 Imtreduction of animal behaviour.

2. Orienuation : {a) Classification of various types of taxes and kineses. (b} Flight
ortentanion in locust

3. Methods of smdving behaviour ; Brain lesions; elecirical stimulation, drug
acnnnIsEEhon. Gl
4 Types of behaviowr and their regulation | (a) Componenis of feeding behaviour
Hunger drive; directional movement. avoidance, eating, carrying and hoarding. (b}
Factors influencing choice of foad. {¢) Nervous regulation of focd and energy intske : is
1. Motivated behavious ; drive. safiztion and its newophy<iolosical comirol.

11 Feeding behaviowr.

iii. Learping : Habltuation conditioned reflex: tial and ervor; latent feaming; leaming
and discrimination. imprinting; newral mechanism of learning,

1v. Instnctive behaviows: Concept, phviesic decent and phvsiology.

v. Hormones and behaviowr. Mammalisn nervous svstem and imvebvement of
hypothalamus m the regulation of behavioural pattermns.

UNIT -

6. Behavioural genetics: Single gene effect, multiple gene effect. behavioural vanation in

1. Social behaviow In prisnates : {g) Primate socisties. {b) Social sigaals, olfactony,
tacole, visual vocal snd acoustic. (o) Status | Dominance and neranchy, tervitonial
Dehaviour, courtship and manng, aogression.

Behaviowr of domesic and 200 auimals,

Behaviowr in birds ¢ Behaviour of Sweptopelia (ring dove); homing and migration.

. Reprodiciive behaviour in fish {Suckle back or sny other fish).

. Behaviour in Insects @ Social behaviour, communications, conceatment behaviour, role
ol pheromones.

P
LE

A e ad )

an mdividual; genedcs and buman bebavionr.

Beferences:

L
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Principies and Standards for Measwing Pramary Production, Fahey, T.J and Kuapp, A K, (2007},
Oxford University Press, UKL

Ecological Modelme, Grant, WE. and Swannack, T M. (2008} Blackwell

Fundamental Processes in Ecology: An Earth svstemn Approach, Willanson, DM {2007}, Oxford 3
University Press, UKL

Ficld Sampling: Principles and Practices in Environmental Analysis, Cmﬁa_im, AR Jr, 2004) CRC
Press.

E.L Jordan and P.S. Verma  Chordate Zoology™ -. 5. Chand Pobhcations.

Mohan P Arora Chordata — I, Himalava Publishing House Pyt Lid a

Marshal, Pasker and Haswell | Text book of Vertebrates”. ELBS and McMillan, England.
Veer Bala Rastogi, “Ecology and Animal Distabution”

Barton, N, H.. Briggs, D. E. G, Eisen. J. A, Goldstein, D. B. and Patel. N. H. (2007). Evolution. Cold
Spring. Harhouwr Laborsiony Prass.

Hall, B. K. and Hallgrimsson, B. (2008). Evolution. IV Edition. Jones and Bartlett Publishers
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Cliaxs M.Se. {(Finah)
Nemester/Y ear I Year

Subject & Paper Code

Zoology ~ MZOOLIOY 203

Paper

Cell Biology - 111

Bax. Marks

&0

Tredit Total Credits

L. TP

A

4 ¢G4

Course Objectives:
Stsdents will understand:
Structural and functional aspects of basic unit of hie Le. cell concepss. Mandelian and non Mandelian

inheritance. Concept behind genetic disorder, gene mutations- vanous causes assocrated with inborn errors of

wilism, Theories of Evolution. Knowledge of eras mnd evolution of species

Course Qutconte:
- After successiull
1. Grive the overvie
2. Brescribe the swuciure and function of plesma membrane.

: s of oell organelies and inchusions.

4]

LA

chromosomes.

-

Student Learning Cutcomes {310}

Stpdents wall:

1. Undersiand the importance of cell as a suuctural and functional wnit of fife.

2. Understands and compares between the prokaryotic and eukarvotic system and extrapolates the Iife to the
aspect of development.

3. Understands the dynamism of bio membranes mdicaies the dynamism of hife.

4 Know the working mechanism and precision are responsible for cur performance in hife.

3. Understands the celinlar mechanisms and its functioning depends on endomembrane and strectures. They are

best studied with mecroscopy.

W g
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Unit

Syllabus

Periods

UNIT -1

1. Concept of Cell Theory

2. Cell Types : Detailed structure of the different types of cells.

(a) Nerve Cell (b) Muscle Cell (¢) Gland Cell (d) Blood Cell

3. Cell Membrane :

a. Study of various models of the molecular structure of the cell membrane as suggested
by

Devson & Danielli, obertson & Green : Other recent views on the subject.

b. Molecular structure of the specialized modifications of the cell membrane (Cilia.
flagella, myelin, sheath etc.).

¢. Concept of cell surface : Electro kinetic properties of cell surface their role in
intercellular, inter-action in cell fusion, Cell aggregation etc.

d. Properties & functions of the cell membrane, with special reference to permeability.

15

UNIT -1

Cytoplasm :

(a) Generalized structure & composition of the cytoplasm.

(b) Detailed discussion on the following eytoplasmic components with special reference
to the

biochemical and physiological aspects.

(i) Endoplasmic reticulum (ii) ribosomes (iii) Golgi body (iv) mitochondria

(v) Lysosomes,

peroxisomes & other related particles (xi) Centrosomes.

UNIT - 111

Nucleus:

(a) Structure & functions of the nuclear envelope .

(b) Structure and chemical organization of the resting nucleus.

(¢) Nucleus & Nucleolar extrusions.

(d) Chemistry and biosynthesis of nucleic acids.

Chromosomes :

(a) Structural, chemical and functional organization of the different types of
chromosomes

(autosomes, giant chromosomes, sex chromosomes supernumerary, chromosomes etc.).
(h) Chromosomal aberration.

(¢) Variation and evolution of chromosome numbers.

UNIT - IV

Cell Division :

(a) Detailed structural, chemical & physiological study of mitotic and meiotic divisions,
with in special reference to the mechanism of chromosome movement and organization of
the spindle apparatus. ?

(b) Mitotic poisons and their action.

(c) Polyploidy.

(d) Polysomy.

15




UNIT -V

Gametogenesis:

(a) Cytological cytochemical and endocrinological study on the developing male &
female germ cells.

(b) Physiology of ovum and spermatozoan.

(¢) Physiology o the union of gametes and the acrosome reaction.

15

References:

1

lad

|

L.H. Hyman ,,The Invertebrates’ Vol I, Il and V. — M.C. Graw Hill Company Ltd.

Kotpal, R.L. 1988 - 1992 Protozoa, Porifera, Coelenterata, Helminthes, Arthropoda, Mollusca,
Echinodermata. Rastogi Publications, Meerut.

E.L. Jordan and P.S, Verma ..Invertebrate Zoology® S. Chand and Company.

R.D. Barnes ,.Invertebrate Zoology’ by: W.B. Saunders CO., 1986.

Barrington. E.J.W., .. Invertebrate structure and Function’ by ELBS.

P.S. Dhami and J.K. Dhami. Invertebrate Zoology. S. Chand and Co. New Delhi.

Parker, T.J. and Haswell ,,A text book of Zoology’ by, W.A., Mac Millan Co. London.
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M.Se. {(Final)

SemesterYear

il Year

Suhiect & Paper Code

Zoology - MZOOL26Y204

Paper

Entomology - IV

Bax. Marks

60

Credit Toial Credits

LT | P!

£ 3 & O

Ry ;
Teach

CORITREs

edu

1g by the Entomoiosy Depariment reflects the broad nature of the departmental m g
aspects of asthroped scology, morphology, parasusiogy. physiclogy, systematics and foxicology 1o applied
;&az?rw 15 in apuﬁ e, .:Dr;;,;mm*&i mw;&aj ma w;*%enaaw pest management ’t‘k 2 a;*ffei a wide ranes of

5 are \.&\!‘TW o COW‘“‘*EQ‘%E!‘Z- rather than (““'i.riiﬁtﬁ‘: L 21';.()19&, PROETAImS i other G\‘;‘f}zza e

sion, rangmg fom base

uaie ﬁ}d{“—S and c’.ﬁ‘ﬁ‘iﬁ"i’ﬁu course work for outstandin 2 LIMGOIQT,L stident

Coprse Gutcons:
At tha end ‘i e ¢

s, igargers
erent pests associated with stored commodines and bulk storage. storage structures and

sosure to handie the Agn-homwulnrsl produce for contanination free Tading, reatment protocols, and otner
s-ag‘:%I and phytosamtsry regulabions.

3 B&e-\‘m basic siatistical analvses and evaluate basic statistical information.

4. Examine insects deeply within a biological level of analisis and compare stralegies used by different groups

5. Gain knowledge about the classification of arthropods and herarchical elassification

e

will be ahie to:

Stadents will

mects.

the insect phystology.

Stedent Learaing Oufcomes (SLO):
1. Underswand the mportanve of ccll as 2 structural and Imparts knowiedge of beneficie! and non-beneficied

2. Get Knowledee of how they interact with their environment, other species and humans
13. Undersiand Classification of Insects

4. Understand Role of inseets in spread of diseases

3. Understand Insect taxononty to intreduce students fo fascinating world of insects the general insect morphology |

W
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Tait

Sylinbus

Periods

UNIT -1

1. Inseet integument » Structure, compaosition and functions.

2. Biochemistry of sclerotisation.

3. Funcuonal morphology - Head, thorax, abdamen and appendages, head
scgmentation, wing -
venaton.

4. Muscular system and ifs funchions.

[
Lh

UNIT-T1

1. Digestive system - Alimentary canal and physiclogy of digestion.

2. Circulatory system © Anatomy, physiology: composition of haemolymph.
3. Respiratory system - Structurs and phvsiclogy.

Exgretory systam [ Functional architecture.

e

o
Wt

UNIT - I

. Wervous svstem - Structure and physiologe.
. Neuro endoorine systerm.

Foducing
organs, visual organs and physiology of vision,
4 Reproductive system : Structure and phvsiolonye.

i
2
3. Sense orgens | Chemoreceptors. mechanoreceptors, photorecepiors, sound and hight
'{31

{‘.!’:

UNIT-1V

Classification of insects upio order and suborders.

Comparative study of wing venation in Orthoplera, Hymenopiers (Apis), Dipilera
{mosguire) sad

Homaoptera {Aphid).

3. Introduction o primitive inssets and fossil insects, osuse of success of fosects.

4. Origin and evolution of insects, '

i

L

UNIT- ¥

1. Detailed classification of the follovang orders emphasizing selected superfamilies
and

famibies | Orthopiera, Isoptera. Coleoptera, Homopiera, Hemiptera, Lepidopiera.
Driptera

and Hymenoptera.

2. Economic tmporiance of these orders,

. Sooial hife in Isoptera and Hymenopiera,

4. Caste determination 1 social insects.

[y

Lad

s
(¥

Hefereaces:

b

LA

AW

L1

A generz! text bock of entomology, Imms . A D, Chapman & Hall, UKL

Intreduction 1o the study of nsects, Borrer, D. 1, Tripichorn, €. A, and Johnson,
N. F.M Saunders College Publication, USA

Prncipies of Inseot Morphology, Snod@ass, R E. Comell Univ, Press, USA

The Insect Rocsenies, Wilson, E. O Harvard Ulniy. Press, UK
Host Selection by Phytophagous insects, Bernavs, E. A | and Chapman, R. T,
Chapman gnd Hall, New York, USA

Imsect Plant Biclogy, Schoonhoven, L M _vanloop I A & Dicke M Pab
Oixford Univ, Press. TISA
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LIS

adulf wing.

& Study of HomeoHe gene mutahions.

7 Influence of temperature and teratogenes on ammal development.
£ Study of regeneration in Hydra.

9 Habitat smdies:

1. Physical and chemical characteristics of soil.

=

eRLaUVE
vwiversity | School of Basic and Applied Sciences
3?‘;%?8:—-'5:: mm
Class M.Se. Zoology {(Final) \ o
Semester/Year HYear :
iSuhiect & Paper Code Practical Zoology - MZOOL2OY 203
._?a'paer Paper- [ and . Practical I- Sitiing
Max, Marks 180= (68+40)
Credit Total Credits
LiTip .
63404172 )
PRACTICALS
i -‘iwd}-‘ of hife eycle of Drosophila melanogzaster,
& Prrosophiia and patiern of gene expression in embryogenesis by m
3 Immune hstochenical staining to study the expression pattern of gap and pair rule gene
2

. Assessing influence of light, temperature and moisiure on plant germination and growth ( animal

b*~ wvier and growth,

t. Assessing influence of soil nutrient status on plant germingtion and growth, Community |
f_—{‘.@ysaem stmgies: s

v, Assessrnent of density, fregquency and sbundance of plentvianimeal n g compuly ESING YEItous

chinigues Le. ransect, quadrate gtc.
i9 Comparison of siands/communities and ordimation.
11 Profile diagrams.
. Biomass and reproductive allocation under varous environmenis.

i, Nutrient uptake and budget for various communities / Food cham assessment,

W N sty e

-
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L1

1
School of Basic and Applied Sciences
Ciass ek M.8¢, Zoology (Finai)
Semester/Year 5 Year ' B
Subject & Paper Code Practical Zoology - MZOOL20Y206 .
Faper ?ﬁ.{s&f« i1} and IV, Practical 55 Sitting
Max, Marks 100= (60+40} :
Credit Total Credis
L . TiP 5
Gi0
PRACTHCALY

L Cell bilogy @

Squash & smear preparations of testis of cockroach / grasshopper - Acetocarmine & Feulgen staning of
these preparations.

Stady of autesis in ondon root tip and mammalian bone marrow cells, (

el

-

Study of giant chromosomes in the salivary gland of Chirenomus larva or Drosophila arva

Vital and supra-vital staining (with neutval red and Janus Green B) of cefls of the testis of an insect or
mammal to study the mitochondria.

Chromosome counis i cells of the tests of an insect or mammal or cells of the bone marow of 2
mammal, micromeiry and image analyas,

& Swudy of prepared microscopic slides of various cell types_ mitosis, meiosis and giamt Chromoesomes
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Genetics 1

Culture and wdeniification of male and female Drosophila through prepared culture.
Identification of wild and mutant forms of Drosophila.

Problems based on Mendelism and gene interaction

identification of blood groups i man.
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Demonstration of sex chromarin {Barr Bodies).
115 Mleorphology:

¥ Swdy of head and 1is sclentes of Dysdercus, honevhes, grasshopper and S
cockroach.
Z Mounting and display of mouth parts of Dysdercus, housefly, honevbhes, (

masquito and butterfly.
Wings and their venation. Different types of antennae and legs of mseets.
Mounting of stinging apparatus of honey hee.
i, Taxonomy:
Collection, preservation and identification of insects. Field studies of
nsects. :
2 Identification of insects up to super families,
Y. Social Insects;
I Morphological and anatomical studies of varions castes of Polistes, Apis,
Camponotus, and Odontotermes.
2 Collection of various types of socie] insects and their nests. Sting apparstus of
honey bee
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