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M.Sc. ZOOLOGY

SEMESTER-I
PAPER.I

TNVERTEBRATE STRUCTURE AND FUNCTION, MTNOR:PHYLA

Unit 1

. Origin of life unicellular and multicellular cellular organisms

. Body cavity-Acoelome, Pseudocoelome, Coelome

Locomotion;
Amoeboid movement, ultra structure of cilia and flagella, ciliary and flagellar

movements r

Myonemes and muscle fibres in invertebrates, structure and their

involvement in locomotive action !

Hydrostatic movements in Coelenterates, Annelida and Echinodermata

Unit 2
. Nutrition and digestion

Patterns of feeding and digestion in lower metazoa
Filter feeding in Polychaete, Mollusca and Echinodermata

. Respiration.
Respiratory organs- Gills, Trachea and Lungs
Physiology of Respiratory pigments in lnvertebrates
Mechanism of Respiration in invertebrate phyla

Unit 3
. Excretion

Excretion in lower invertebrates -simple diffusion, contractile vacuole,

protonephridea and Solenocytes
Excretion in higher invertebrates - Coelom, Caelomoduct, Nephridia, Coaxal

gland , malphigian tubes, organs of Bojanus and green gland

Mechanism of excretion
. Nervous system.

Primitive nervous systbm.-Coelenterata and Echinodermata

Advances Nervous system- Annelida, Anthropoda(Crustacea and lnsecta )
and Mollusca (Cepholopoda) Torsion in Gastropoda.

Unit 4
. lnvertebrate larval forms

Larval forms of Trematoda and Cestoda -.

Larval forms of Crustacea
Larval forms of mollusca

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

Larval forms of Echinodermata

l4j.lql pt vle
oigaiiiiatibn'dnd giineial characteis tji-

, Ctenophora

' Rotifera
. Brachiopoda
. Acanthocephala

Su ggested Rea{ ing, Materiats
1. lnvertebrate dtrlcture and functions:-

E. J. W Barrington English language Book Society UK

2. lnverteiLirate Zdology:-
Robert Bames lVth edition Holt Saunders lntefnational Edition Japan

3. The Gam$ridge Natural History Voll-9
S.F Harmer, A.E. Shiptey

Todays & Tomorrows Book Agency, N Delhi lndia

4. A text book on Zoology lnvertebrate
Park Hasvell, Malshalll& Williams, AITBS

Publishing &.Dislributers, Delhi

5. The invertebrates Vol. 1-9

Libbic Henrietta Hyman, McGraw Hill Book Company

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc: ZOOLOGY

SEMESTER-I
PAPER.I!

ANTMAL BEHAVtqUR

Unit 1

. lntroduction-
lntroduction to EthologY
History of Ethology, observation and Description
Ethology as a branch and its significance
Methods of studying behaviour

. Ecologieal aspects of behaviour-
Food selection and feeding behaviour
Antipredator defences
Aggression
Tenitoriality
lnnate Behaviour

Unit 2
. Perception of the environment

Mechanical
Electrical
Olfactory
Auditory
Visual

. Comrnunication
Chbrnical ':

Visual
Light
Audio
Species specificity of Songs
EVolution ofLangudges

. Neural and Hormonal Control of Behaviour

Unit 3
. Sobial'Bdhaviour
a. Aggregations

Schooling in Fishes
Flocking in Birds
Herding in Animals

Atal Bihari Va,ipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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:M,Sc,ZOOLOGY

b. Group selection
Kin selection

c. Social Organizdtion in insects and primates

REPro.ductive:eed$tii /a

,itr,ategies

rk1;;.1 ...,':'l

':'l; 
1 ''"'

Unit:4'
a

a

1.

2.

3.

4.

5.

6.

7.

8.
L

Learnirlg

: An evolutionary approach. SinauerAsoc.

Virihfencamp S.L, Principles of animal comniunication,
USA

tion of Parental Care, Princeton'Uriiversity,

t; l. Ethology. The biology of behaviour. Holt , Rinehart &

York
Goud, J.L e rndchanisms and evolution of behaviour

Ha[3
u-sn

ef, M lhe evolution of communication, MIT pre.ss , Camhridge, Mass,

Hinde, R. A 'AnimalBdhaviour: The of Ethology and ComParative

psychology McGrawHill, New York
Krbbs, J.R and N.B. Davier: Behavioural Ecology- Blackwell, Oxford, UK

W.!lSpn, E.O
Cambridge

Sociobiology : The new synthesis Harvard Univerylly1Press,

Atal Bihari Vaipayee.Vishwavidyalaya,Bilaspur (CHHATTISGARHI

www.b i I asPurun i vcrsitY'ac in
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M.Sc. ZOOLOGY

SEMESTER.I
PAPER.III

,. QUANTITA;TME BIOLOGY

Unit 1

. Basic mathematics for biologists
Matrices and vectors
Exponentialfunctions "'

. Biostatics
Collection and presentation of data, Tabulation, diagrammatic and graphical

presentation

Unit 2
. Generalideal about normal, binomial and poisson distribution 

\

. llleasures of Central tendencies -Mean, fu{edian ,Mode, Standard Error

. Mean and standard deviation , Variance

. Hypothesis testing-t test, chisquare test, f test

Unit 3
. Prob-ability theory, distribution and their properties
. Con6lation \

. Regression .'. Analysis of Variance \
Unit4
. MathematicalModelling

Types of modbls-Statistical, empirical and mechanistic , simulation

Properties of models- generality, precision and realism
Detailed treatment of model of cycling of nutrients in an ecosystem

Su ggeste-d readin g materials :-
t. EJtscnelet, E. lniroduction to mathematics fr site scientist , springer-verlag ,

Berling
2. Jorgeiser, S.E. Fundamental of Ecological Modelling E. sevier New York

3. Lerideren D Modelling in behavioural ecology, chapman & Hall London U'K

4. Sokal, R.R and F.J Rohit Biometry Freeman San Fransisco

5. Snedecor, G. W and W.G Cochran, Statistical methods, AffliatedEast, West
' -Press-New,Delhi-(-lndia nrcd J

6. Murray, J.D Mathematical Biology, Springer Verlag Berlin

Atat Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)

wrr.bil asPuruni versitY-ac. in



oraeT ffi Em-tft B{Frflrnq ff,cTErW
Grffisr6_)

tqg qr.dffiq

M.Sc. ZOOLOGY

SEMESTER.I
PAPER:IV

ECOLOGY AND ENVIRONMENTAL PHYSIOLOGY

Unit 1

. Ecology:-
Abiotic, Climatic, Edaphic and Biotic Factors

Limiting Factors
Biogeochemical cycle-Nitrogen, Phosphorous, sulphur, carbon ano water

Cycle
Ctmmunity Ecology-Biotic community, community structure and its

characteristics, Ecotone and Edge effects

Ecological Sucgession

. Adaptation:-

Levels of adaPtation
Types of adaPtation \
Significance of bodY size
Physiotogical adaptation to different Environment of-

a)Marine b)Freshwater c)Terrestrial d)Extreme aquatic & extreme terrestrial

Unit 2
. Population Ecology

Exponential growth
Logistic growth model
Stochastic and time lag model of population growth

. Demography

Life table
Net reproductive rate
Reproductive value

. Populationregulation

Extr.insic mechanism
lntrinsic mechanism

. Models of pray-predator dynamics

Unit 3
. Pollution Ecology

Definition and tyPes of Pollution
Bio indicator of Pollution
Environment and impact assessment

. Environmental toxicology

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

Toxic chemicals
Toxicity, toxicants and mechanisms of action

. Environmental lssues

Green House gases
Ozone Depletion
Environmental awareness programmes

Unit 4
. Stress Physiology

BaSic concept of Stfess and strain , stress resistance, stress tolerance and

stiess avoidance
Adaptation-acclimatization and acclimation {'

Concept of horneostasis
Ehdothermy and Physiological mechanisms of regulation of body temperature

Osmoregulation in aqeous and terrestrial environment
Physiological response to Oxygen deficient stress
Physiological response to body exercise
Meditation, yoga and their effects

Suggebted reading material
r. Elkert, r Anirnal Physiology : Mechanism and adaptation W.H. freeman & co,

2. Ilr,ronrn"ntal Physiology: Pat Willmer, Grahum S(bne
3. Hochanchka, P.W. and Somero, G.N:BiochemicalAdaptation, Princeton NJ

4. Hoar, W.S General and comparative animal physiology, Prentice hall of lndia

5. Schierndt Nielsen, animal Physiology: adapt3tion and environment,
Cambridge

6. Strand, F.L Physiology: Regulatory systems approach, Macmillan Pub Co,NY

7. Pumrne,r,L. PracticalBiochemistry, Tata McGraw Hill

L Prosser, C.L. Environmental and metabslic animal physiology, Willey-Liss

lnc. NY
9. Wilson"K. and Walker,J. Practical Biochemistry
1g.Wilmer, P.G.Stoneand, Johnston, environmentalPhysiology, BlackwellSci

Oxford
tt. Newell, R.C(ed.)1976 Adaptation to environment Essays on the physiology of

marine animals , Butterworths , London , UK

12. Townsend, C.R. and P. Calow : Physiology Ecology : an evolutionary
approach to resource use, BlackwellSci. Publ.Oxford' UK

tg. Alexander, R.ful.N. Optima for animals Princeton Univ press, Princeton NJ

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

SEMESTER-I
LAB-COURSE I

Time-06 Hours
Max. Marks-100

lnvertebrates
1. Study of non-chordates through museum specimen

2. Study of permanent slides of non-chordates
3. Dissection of representative types (invertebrates)

4. Squilla, Mytilus, Sepia, Aplysia, Echinus

5. Mounting-
Perma and suitable ned micro- n

Earthworm-nerve ring, ovary, spermathecal, nePhridia

Cockroach:ffiouth parts , salivary glands, trachea

Prawn appendages, statocYst
Protozoan- rhizopods, flagellates and ciliates ( fresh water forms) prolozoon

ullase
Porifera-spicule sand gemrnules of fresh water sponges

Crustaceans and rotifers
Larval forms of the free living invertebrates

Animaltbehaviour-
6. Experimentsrrelated to Animal Behaviour

Feeding behaviour in house flY

Life cycle of Lac insect and honey bee ( charumodel/material)

Study of structural organization of the bee hive

Learning behaviour-
Conditioned and unconditioned reflex

7. Projects-
a)Visit to study the management of following->
Fish farm, dairy farm, poultry farm,'sericulture and apiculture

b) Study of lnvertebrate localfauna
c) Any other relevant toPic

Sfudent shoutd prepare a report and submit

Note-
t U* of anirnal for dissection and practical work is subject to the conditions that

they are not banned under the wildlife proteclion act

2- External features and anatomy should be studied by digital techniques and

the altematives. Wherever live animals is studies it should be either pest or

colourable species without paining them

Atal Bihari Valpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

SEMESTER-I
LAB-COURSE I

Distribution of marks in practical exam

1. Spotting (1 -1 0)-invertebrates
2. Mounting
3. Dissection (virtual)
4. Exercises based on behaviour (Two exercises)
5. Viva
6. Sessional

Time:06 Hours
Max. Marks-l00

(20)

(10)

(10)
(30)
(10)
(20)

Totali= 100

M.SC. SEMES;TER I

LAB.GOURSE II

Quantitative BiologY
1. Collection methods of different types of data :

2. Data analysis- tabulation
3. Different graphical and diagrammatic methods of data presentation

4. Calculation of centraltendencies baqed Qn'giye.n data,

5. Application of parametric and non-parametric tests

6. ANOVA
7. ' Study of modeltypes
B. Exercises based on regression
9. Exercise based on correlation

Ecology and Environmental Physiology
1 0. Stu dy of an imals showi ng -ad aptation,to, diffqt:gnt environ m e nts

11. Soil analypis physical a4d chemical,comp,osition of soll

12. Effect of physical exercise on blood Pressure
13. Exercise based on blood glucose level
14. Carbonates and nitrates from soil sample
15. Determination of free COz and salinity in pond

t. Use of animal for dissection and practical work is subject to the conditions that

they are not banned under the wildlife protection act

2. Externalfeatures and anatomy should be studied by di$ital techniques and

the altematives. Wherever live animals"is studies it should be either pest or

culturable species without paining them

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc, ZOOLOGY

MISE.ISEMESTER I

r.r,r+*'.- ry" ...:' ::.'t[iir6oUiiSE;li]:" -'::'r;;:-;r

Tiine:0'6 Hours
M:ii.:wtart<s-1oo

Distribution of marks in practical exam

1. Exercises based ci"ri biijstatibs (Three )

2. Exercises based Soit and,Water, analysis (Two)

3. Exercises based on Physiology (Two)

4. Viva
5. Sessional

(30)
(20)
(29)
(10)
(20)

Total = 100

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHAfiISGARH)
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M.S.CiZOOLQGY

SEMESTER-II
.i .. ,, . PABEB{

,G ENERAL AN D CO M PARATIVE EN DOG RI N OLOGY OF.VERTEB RATES

Unit.1,
. AIMS and scope of endocrinology

Discovery of hormones

Cla ssif ication of endocri n e 191-a-4 Qs pnd r h,q[ryoll 9! i r.:

Experimental methodi of hbffioiles;,idSeliibfti,' "r 
:

.-":j com pa rative m orph o I o sy cii:dhdi 6?iiiiti ii5'$ fit
Pituitary gland

Thyroid; Adrenal

Gastrointestinal tract

Juxtaglomeru lar apparatus (kidney)

Unit 2 (f5 Leefures)
. Life history oi horones-

Biosynthesis of hormones

' Biosynthesis of simple peptide hormone
. Biosynthesis of amino acid der.ived'srnall size hormone

(T3;T4, epinephrine and nor-epinephrirte
. Biosynthesis of steroid hormone

(coftisol, cortisone, cortico sterone, progesteron e

Release of hormone from endocrine gland

. Releasing stimuli

. Pulsatile release of hormone

. Releasing mechanism

. Goncentration and transpoft of hormone in the blood

. General mechanism of hormone action

Plasma membrane hormone receptor and its action

- - Cgksolic-hormone'receptor''and its"action

. Termination of hormone action and metabolism of hormone

Unit 3 (75 Lectures)
. Neuro-endocrine system-types of neuro-hormones, synthesis and

function of endorphins, enkephalin and hypothalanic hormones

Atal Bihari Valpayee Vishwavidyalaya,Bilaspur. (CHHATTISGARH)

www.bilaspuruniversitY. ac. in
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M.Sc. ZOOLOGY

. Synthesis, function controt and disorder of following endocrine gland

hormones
'YPiirtiita 

ry'h orm on es
Adrenal hormones
Thyroid and parathyroid hormones
Gastro-intestinal hormones
juxta-glomerular hormones

Unit 4 (15 Lecturesl
. Hormonal regulation and its metabolic activity

Role of hormone in -. Carbohydrate metabolism
. Protein metabolism
. Fat metabolism
. Calcium metabolism
. Role of hormone in fasting
. Hormone & behaviour
. Role of hormone in growth & development

t. 6Enerat & comparative endocrinology : E.J,W. Barrington, oxf0rd, Clarendon

Press
2. Text book of Endocrinology : R.H. Williams, W.B Saunders
3. Endocrine Physiology: C.R Nrlartin, Oxford Univ- Press

4. Comparative endocrinology : A. Gorbman et al, john Wifey and gons

5. Medical physiology: W.F. Ganong(1981):1ofredition Lange Medical

Publications
6. Principles of anatomy and physiology : Torota Grabowski, 9th edltion, John

Wiley & sons
7. Reproductive Physiology of vertebrates: Van Tienhoven, A,(1983)2nd edition

Cornell Univ.Press,NY
B. The pituitary gland :lmura.H(199412na editionCompreshensive Endocrinology

revised series Raven, NY
9. Comparative vertebrate endocrinology: Bentley, PJ.(1976),Cambridge Univ.

press, Cambridge
10. Comparative vertebrate endocrinomental: Bentley, P.J(1976)

Cambridge Univ. Press, Cambridge
1 1 . lnvertebrate endocrinology:D.8. Temblare;Himalaya Publishing house

12. Endocrinology : HardleY
13. Endocrinology : Negi

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M,Sc. ZOOLOGY

SEMESTER-II
PAPER.II

GAM ETE BIO bOGY & REP ROD U CTIVE'PHYSIOLOGY"I N' I'I U MAN'BEINGS

Unit 1

. Endocrinology of sex differentiation & judgment'
Chromosomal (genetic) basis of sex determination
Gonadal sex
Phenotypic sex
Brain sex differentiation

. Reproductive cycle-
Adrenarche
Pubarche and PubertY
Ovarian cycle

. Formation of ova

. Luteal cycle

' Uterine cycle
. lvlenstruation cycle

Estrous cycle
Unit 2 (75 Lec(ures)
Male re prrod usti.ve sYslern'

Anat<imy, phySiology and morphology of male reproductive system

Spermatogenesis and Qevelopment of spermatozoa
Biochemistry of semen
Endocrine functign in mate-
enaoCrine control of testicular function
Chemistry and biosynthesis of androEens
Secretion transport and metabolism of testis hormone

Physiological role of 'androgens-
. Role in spermatogenesis
. Secoindary' sex characteristics
, Anabolic function

Physiological roles of estrogens in male
, Fertility
. Male behaviour

' fPiPfrYsealfusion

Unit 3 (15 Lecfures)
."''Female reproduetive'system -

Anatomy of female reproductive system-
. OvaU
. Fallopian tube
. Uterus

Oogenesis
. Ovarian hormones

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

Chemistry, biosynthesis, secretion, transport, function, action and metabolism

of Estrogens Progesterone and Relaxin
Control of ovarian function
Abnorrnalities of ovarian function

Unit 4 (15 Lecturesl
. Fertilization

Pre-fertilization event
Biochemistry of fertilization
Post fertilization event

. Cotlection and cryopreservation of gamete and embryo

. Formation and development of placenta and its endocrine function

. Role of hormone in Paturition and Lactation

. Hormonal and immune contraception

Suggested reading material-
1. Developmentai Biology,2ndedition,Leon, W.B Saunders College p-ublishing

2. Currenitopics in Developmental Biology eds. R.A.Pederson and G.P.

Schatten
3. Principles of animal development biology : S.C. Goel, Himalaya Publishing

house
4. Developmental biology, s.F Gilbert, 4th edition, sinauer Assoc. lnc.

Publishers
5. An introduction to Developmental biology: D-A. Ede
6. Principles of Developmental Biology : PaulWeiss edited by

HafnerPublishngCo., NY
7. Cells into organi : 2nd edition The forces that shape the embryo John

PhillipTrinkaused, Tom Aloisi
8. Principles of development :LewisWolpert et al 1998. Oxford Univ. Press
g. Foundations of embryology ; B-tVl Pattern & B.M. Carlson, Tata $/cGraw Hill

Publications,New Delhi
An introduction to embryology: Balinsky'1981 sth ed. (cBS college
ublishing)
Embryonic and foetal development Cambridge Univ press. By Austin

and Short 1982,19922nd ed.
Marshall physiology of reproduction : Longmont Green and Co. London Vol

1 and 2, lamming 1984,2000
Developmental biology; Gudrick
Endocrinology : Hardley
Endocrinology : Negi

10.

11.

12.

13.
14.
15.

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

'- il.

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)

www.bi I asP uruni versi tY.a c. in

i r.(.-i r't&,



orEeT ffi ilqtft fr{fuilrcrq frcTrngs
trffis.rd-)

tte{ rTr.d{oq

M.Sc. ZOOLOGY

SEMESTER-II
PAPER.III

MOLECULAR CELL BIOLOGY

Unit 1

. Biomembranes
Structure,molecular composition and function of plasma membrane

Specialization pf plasma membrane
Transport across cell membrane,diffusion, facilitated diffusion' ion channel'

active transport and pumps, Uniports, symports and Antiports

Unit 2
. Cytoskeleton-

Microfilaments a nd microtubu les-structu re and dynam ics

Role of microtubules in mitosis
Cell movements- intraceltular transport role of kinesin and dynein

Signal transduction mechanism
r Cilia and flagella

Unit 3
. Cell cycle and its controlling mechanism check points in cell cycle

regulations CDK's and cYclase
. Cell-cell Signalling-General idea
. Cell-cell adhesion and communication

Ca++ dependent homophyllic cell-cell adhesion

Ca++independent homophyllic cell-cell adhesion

. Cell matrix and adhesion
lntegrins
Collagens

. Cell organelles
Structure and function of mitochondria, ribosomes, golgi bodies, endoplasmic

reticulum

Unit 4
. Genome organization

Morphological and functional elements of Eukaryotic chromosome

Morphology of giant chromosome
DNA- structure, replication and genetic code, RNA-structure, transcription and

transposon
. lntracellular protein traffic

Protein synthesis on free and bound polysomes

Uptake into E.R
Uptake into mitochondria

. Biology of cancer

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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. Biology of ageing

. Apoptosis-definition, mechapism and significance
Suggested reading materials'
t. M-otecutar cellbi6togy: J.H'Darnell, H. Lodish and D. Baltimore Scientific

American book lnc]USA
2. lr/olecularbiologyof thecell,: B.Alberts, D. Bray, J. Lewis, IVl. Raff, K.

Roberts; and'J;D:Watson; Garland Publishing lnc NY

3. Molecular cell biology: P.K Gupta
4. Molecular cell biology: D Robertis
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M.Ser %o@,LoGY

SEMESTER-II
.,., .; i . ;aruEl,$ffi R-"lV

rooLs AlyD -r.EqHflfoues FoR BloLoGY

Unit 1

I''eiin"i pqr a,n* r,se gt-q*i&* Uit*$*p
Balances, pH'meie,r:,.d,oig-ffiefei,'gpgsiroqhotometer, ultra centrifuge '

,...., .,..' ,a

Principlg of,light:,.transnri9,.sjQn,.Electron (SEM, TEM)phase contrast,

'- l

Fluo_fe,sc.enpQ;.,., , ,,:1i. , r.

Unit 2 (?5.t eetriles} ' ri : i;) 'r' : ' ''

. Microbiologicgl
Media

. Cel! structuie techniqti€S :' : 'ri

Db$ign afra ffUhatiorrdfltfsbtre culture. labbiatoiy
culture'niddie,&.eparafiotr ' i ''' 

':'' '' '

Cell harvesting method ''' . ' '

Cell viability testing

U
a

iSrns

. lmmunological techniques based on antigen antibody interactions
Ag glutination and preciPitation

. Biosensors

Unit 4 (15 Lecturesl
. Separation: teehhigue,a:,in,,Hiqlogy

tvlolecular separations by chromatography and its different types

Electrophoresis- paper and gel:

Organelle separation by centrifugation
Cell preparation by density gradient, centrifugation affinity adsorption

Suggested Reading materials

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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1. lntroduction to instrumental analysis-Robert Braun , [trlcGraw Hill Publication

2. A biologis-t guide to princip[es and techniqUes- of practical biochemistry-K,

3. Clark and Swi="., Experimental Bi.,qchemistry, Freeman, 2000

4. Locqui n.an.d,,Langeron; Handbook oJ,,M icroscopy, B uttenruaths, 1 9 83

5. Boyer, trrtoOern Eiperimental Biochemislry, Benjamin' 1993

, .,,, :..

1

2.

3.
o

4.
5.

6.

,,'.'t i;,;..,1 .

.i" .:n,* t i:i:,,-'

. , r ..';- .-.i.. :j "
:.-,i ., -,,..j I ': r'i! i .rl'.1..,.

::1'..i:::a : .', -,Il.r'''1,.;. ::"'rrri' I'iir'.

r

.gq.s.,[ropod

mountS.

7.
8.
9.
10.
1'l:
l'2.
13.
14.

Ndt6' 
r{iecaariirin anit nrar 't8tt63Adn'titions thatiTSe of animdl for: dissection and practical work is subiect

they rr. ,nt u"nned under tne witoiite prgtgci!9n 391,." - 'r' 
' ' ' : '

z- E-ti;t,iareatiii$'aiia-efiatfir's-66itditiSstiidiiidtii;aioitelidbmidiib-s and

the.allerlnati{cs.whqrevellliyg qn!mats i5!5tu6ibs:itshould be'eilheipest or

culturable species without paining them
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M,Sc. ZOOLOGY

SEMESTER.II
LAB.COURSE I

':-.: "-

Distribution of marks in practical exam'

1. Dissection of Endocrine glands /virtual

2. Spotting (Endocrine glands& Embryology)

3. Cytological preparation/preparation of estrogen cycle

4. Microtorny

5. Preparation of egg window and Blastodisc

6. Viva

7. Sessional

."Time'.06 Hours
Max. Marks-I00

(10)

(20)

(10)

(20)

(10)

(10)

(20)

Total = 100

SEMESTER.II
Lab<ourse ll

Molecular cell biologY
1. Study of Prokaryotic and Eukaryotic cells
2. Study of permanent slides -Mitosis, Meiosis and cell organelles

3. Temporary squash preparation to'show mitosis and meiosis

4. Preparation of giant chromosomes, barr bodies
5. Histological study of cancer cells

Tools and techniques for biologY
6. Use of balance Ph meter, colorimeter, centrifuge spectrophotometer'

camera Lucida etc.
7. Motecular separation by Ghromatography, Electrophoresis
8. Media preParation
9. Cell culture
10. Golorimetric estimation of glucose, protein, RNA, DNA

1 I .'Absorption's pecirum'of'any'eoloured"so lution'..
1 2. Histochemical techniques

Note-
t. Use of animal for dissection and practical work is subject to the conditions that

they are not banned under the wildlife protection act

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

2. External features and anatomy should be studied by digital techniques and

the alternatives. Wherever live animals is studies it should be either pest or

culturable species without paining them

SEMESTER.II
LAB.COURSE II

Distribution of marks in practical exam.

1. Spotting (mitosis and meiosis, Tools & Techniques)
2. Exercise based on cell BiologY
3. Chromatography
4. Colorimetric estimation
5. Application of different'instruments
6. Viva
7. Sessional

Time-06 Hours
Max. Marks-l00

(20)
(10)
(20)
(10)
(10)
(10)
(20)

Tota! = 100

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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SEMESTER{II
PAPER-I

COM PARATTVE ANATOMY OF VERTEBRATES

Unit I

. Origin of Chordates- Amphibidns, Reptiles , Birds and Mammals

. Classification of vedebrates uP t: orders with examnle;

Unit ll
Vertebrate i ntegument and its dbriv:{tiiiUs.' Da',ie ral

structure and function of skin and its derivative,s.
Horns, Claws, Nails, Hoofs, Feathers and l.{aiit:

. Evolution of Heart, Evolution of aciitic arihes.

Unit lll
1. Digestive system comparative account of digestive organ
2. Respiratory system' : Comparative'aocouht of-ie5pir:dtory. organs.

3. Skel6tal.system : Comparative account of Jaw $uspensorium,
Vertebral column- Development of vedebra and vertebral column, types of

vertebra, Limbs and Girdles.

Unit lV (15 Lectures)
. Comparative account of Urinogenital system in vertebrate series.
. Comparative account of Brain and Spinal cord in vertebrate series.
. Sensory receptors
Suggesfed Reading Material
1. Alexander, R.M. The Chordata. cambridge University Press, London

2. Bourne,, G.H. The structure and functions of nervous tissue. Academic

Press, NY
3. Carter, G.S. Structure and habit in vertebrate evolution - Sedgwick &

Jackson, London
4. Kingsley, J.S. Outlines of comparative Autonomy of Vertebrates,

Central Book Depot, Allah'abad.
5. fVlalcom Jollie, Chordata morphology, East-West Press Pvt,, New Delhi.

6, Milton Hilderbrand.Analysis.of-vertebrate.struoture.lvEd' John'Wileyr NY--

7. Tansley, K. Vision in Vertebrate. Chapman and Hall Ltd', London'
B. Walteri, H.E. and Sayles, L.D. Biology of Vertebrates. Macmillan &

Co., NY
9. Romer, A.S. Vertebrate Body, tllrd Ed. W.B. Saunders Co.,

Philadelphia.
10. Young, J.Z.Ltfe of vertebrates. oxford university Press, London.

11. lVlontagna, W. Comparative anatomy. John Wiley & Sons lnc.

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

12. Andrews, S.M. Problems in Vertebrate Evolution. Academic Press, NY

13. Waterman, A.J- Chordata structure and function. N/acmillan Co., New

York
14. Lovtrup, S. The Phylogeny of vertebrate, John wiley & Sons, London.

SEMESTER-III
PAPER-II

Biosysternatics and TaxonomY

Unit 1

. Definition and basic concepts of biosystematics and taxonomy.
Fll5toFrcal resume of systematics
lmportance and applications of biosystematics in biology

. Trends in biosystematics concepts of different conventional and newer

aspects
ChemotaxonomY
CytotaxonomY
Molecular taxonomY

Unit 2
. Dimensions of speciation and taxonomic characters

Mechanisms of ipeciation in panmctic and apomictic species

Species concepts and species category
Theories of biological classification
Taxonomic characters and different kinds

Unit 3
Procedure keys in taxonomY
Taxonomic procedures-taxonomic col lections, preservation, curetti ng

Taxonomic keys-different kinds of taxonomic keys, their merits and demerits

Process of typification and different Zoological types
lnternational code of Zoological Nomenclature (ICZN)

Unit 4
. Biodiversity

Types of BiodiversitY
Hot spots of BiodiversitY
Threats to BiodiversitY
Conservation of BiodiversitY

. Evaluation of biodiversity indices
Shannon-Weiner index

Suggested reading materials-
t. dlosystematics dT"*ono*y Dr.R.C. Tripathi, University Book House JAIPUR

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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2. Theory & Practice of Animal Taxonomy V.C. Kapoor, 5th Edition Oxford & IBH

Publishing Co.
3. Principle ot Rnimal Taxonomy G.G. Simpson, Oxford & IBH"Pdblishing Co

4. Elements of axonomy Earnst lrdayer

5. Biodiversity E.O. Vilson, Acadmic Press Washington

6. The Biology of Biodiversity M. Kato, Springer
7. Molecular Markers - Natural Hi.sloryQ Evolution J.C. Avise

SEMESTER.III
pAFER.lt! . ,

IMMUNOLOGY AND DEVELOPMENTAL BIOLOGY

uNlr- | i '

. lnnate and Acquired immunify 
,

. Cell;and Organs of.lmrnune Systpm ',

Organization and Structure of Lymphoid organs

Cells of the immune system & their differentiation

Lymphocyte traffic

r Nature of lmmune.response 
.

. Nature of Antigens

Antigenicity and lmmunogenicitY

Factor influencing immunogenicity

Antigenic determinates/epitopes andheptens

uNtr- ll

. Antibodies (lmmunoglobulins)

Structure & Function of antibodies

lmmunoglobulin Classes & Subclasses

. Antigen- Antibody intcraction

r'BCel]MatUration,ActivationandDifferentiation".".

B- Cell RecePtors

B- Cell Activation and Proliferation

Humoral lmmune ResPonse Kinetics

. T- Cell maturation activation and differentiation

Atal Bihari Vajpayee Vishwavldyalaya,Bilaspur (CHHATTISGARH)
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M.Sc, ZOOLOGY

T- Cell Receptors

T- Cell Activation and Proliferation

T- Cellular lmmune ResPonse

uNlr- lll

. Compliment System & it regulation

Consequence of Compliment Activation

. tvlajor and Minor Histo- compatibility Complex

Structure of tt/HC molecule

Peptide interaction with MHC molecule

Cellular distribution and regulation of MHC expression

MHC & Susceptibility to infections disease

MHC & Susceptibility to infections disease

. Hyper sensitivity and immune responses to infection agents especially intra .

cellular Parasites

UNIT- IV

Cleavage (Segmentation) and its Significance

Gastrulation

Tubulation and extension of the Major Organ- forming Areas: Development of

Primitive bodY form

Basic Feature of Vertebrate Morphogenesis

. Histogenesis and Morphogenesis of the Organ System

The Cardio Vascular Specjallr System

The Nervous SYstem

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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Suggested Reading Materials -
lmmunology by Kuby, W. H. Froeman USA

Fundamentalof lmmunology by W- Paul
Essential lmmunology by M. Rohit, ELBs Edition

lmmunology by Hicnard tV. Hyde, Robert A. Patnode, A Wiley Medical

Publications
Reproductive Physiology by Guyton
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M.Sc. ZOOLOGY

BILASPU R UNIVERSITY, BILASPUR
M.Sc. Semester lll

Zootogy

Yj[]!f1,o3o
lnternat= 20

Paper lv Population Genetics and Evolution (60 Periods)

Unit I

don""pt oi Evoiution and theories of Organic Evolution with an emphasis

on Darwinism, Neutral Theory of Evolution
. Neo-Danvinism -

o Hardy-Weinberg Law of genetic equilibrium'
o A detailed account of destabilizing forces -
(i) Natural selection (ii) Mutation (iii) Genetic drift (iv)

Migration (v) Meiotic drive.
Unit ll
. Geneties of sPecia-tion.

o tgodels tit sFecilrtion (Altopatric, Sympatric and Parapatric).

oPatternsandmechanismsofreproductiveisolation.
. Genetics of Quantitative traits in population'

o Analysis of quantitative traits-
o tnbreeding depression and heterosis'
Unit lll
. Molecular Evolution
o Gene Evolution
o Origin of Higher categories
o Major trends in origin of higher categories'

o Macro and micro Evolution
r Molecular PhYlogenetics-
o How to construct Phylogenetic trees ?

o Amino acid sequence and phylogeny

o Molecular Clock.
Unit lV
. Quantifying genetic variability
o Genetic structures of natural population

o PhenotYPic variation
. Molecular population Genetics
o Patterns of change in nucleotide and amino acid sequence

o Emergence of non Darwinism'Neutral theory
o Genotype environment interaction
. Population Genetics and ecologY

o MetaPoPulations

Atal Bihari Valpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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o Why,smalluepglat[grE bsp-o-fites-rlurcJ, .

o Gonservation of genetic ,r.esoyrc,g? in diverse texa

ted Material
1 Genetics and Origin of Species. Columbia University Press
2 Th., F.J.Ayala, G.L.Stebbines and J.M.Valentine. Evolution

Surjeet
Publication, Delhi.

3. Futuyama, D.J. Evolutionary .Biology, Suinaer Associates, INC Publishers,
Dunderland.

4. Hartl, D.L. A Primer of Population Genetics. Sinauer Associates lnc.,

Massachusetts.
5. Jha, A.P. Genes and EVolution, John Publication, New Delhi-
6. King, M. Species;Evolution - The role .of chromosomal change. Cambridge

University
Press, Cambridge

7. Merrel, D.J. Evolution and Genetics. Holt, Rinchart and Winston lnc.
B. Smith, J.M. Evolutionary Genetics. Oxford Unive6ity Press, New York.
9. Str,ikberger, M.!V. Evolution. Jones and Bartett Publishers, Boston, London
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M.Sc'. iZOOLOGY

M.Qc.Semester lll

ZOologY Practical
Lab-course I

(Gomparative AnatomY)
1. Dissection of animils :- AmphioxuS, Scoliodon, Electric ray, Sting ray,

Calotis, Bird head, Rat (Subject to availability of material) / study through

2. Micro preparation of suitable:and 'available material'

3. Study of the representative examples of different classes of Chordates.

4. Study of permanent stides showing whole mount or section as per

Theory sy.ltabus; including erpbryoiogigal slides of Frog and Chick.

5. Osteology of Amphibia, Reptile, Bird, Mammal'

6. Study.of anima[,diversity"b,y fieldr.tr:ip and.excursion, Extension activity

to spread health awarql!.ess. 9tlde""[!: hlvg"to.submit project report'
'Biosystematics, taxonomy & Biodivers ity
t. Stuay of hioiivergi(y amon! Variqus invertebrates and vertebrate.s

(Listin!':df''aii'th!'animais iornci iii an'd ilOiUnO'i'our hbuse and also try to find

out their Zoological narnes)
2. Collection of various insect species
3. Vigi€rib a,tiiLat ihimai'park of ico to identify'and study.the captive

fauna and preparation of-rePort
a. Stud-y of adaptiveiiiaiitt.iristic$ of various invertebrates and

vertebrates in different climate
5. Taxonomic key formation.and cpnversion
6. Stqdy of biodiversity in grassland'and pond water by using Shannon -

Weiner index .

M.Sc. Semester lll

Zoology Practical
Lab-course I

Time-06
Max. Marks-100

Distribution of marks in practical exam.
1. Dissection of Vertebrate (virtua!/other method)

(10)

2. Spotting 1 to 10
3. Micro preParation

Hours

(20)
(10)

Atal Bihari Vajpayee Vishwavidyalaya'Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

4. Exercises related to Taxonomy. (Three)

5. Viva
6. Sessionat

(30)

(10)
(20)

Total = 100

11. Study
Preparation of Mei
Rediography

M:Sc. Semester lll

Zoal0$y,Practical
l=ab.;99ufse ll

affi

inimune organ from mice
one marrow
spleenocytes prePared

is.by spleenic peritoneal

serum collecton and estimating

for antigen-antibody specificity

iollected from immunized mice,

,AF AND Rh factor

Culture

preparation of chick embryo
10. Dembnstratib n of Cell death

of Mitosis (a) Techniques for chromosomes preparation (b)

5.
6.
7.
8"
9.

otic chromosomes for Grosshopper testies (c) Auto

Population eepeligS air! Eyol ution

a. i. An expeiiment related to quantitative genetics, genotypic frequencies

iri Iibht of'haidr'n diiib;eis tdw

ii. ABO blood grouP dala

b. Numeric exercise,retate{ to-
i. Naturalselection
ii. Changing gene frequencY
ChromoSomal PolYmorPhism

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M,Sc. S6rhester lll
ZoologY Practical

Lab-course ll
Time-06

Max. Marks-100
Distribution of marks in practical exam.
1. Dissection showing primary and secondary immune organ

of mice virtua!/ other method
(10)

2. Exercise related to immune response
(20)

3. Exercise related to developmental biology/
Preparation of egg window and Blastodisc

(10)
4. Exercises related to quantitative genetics
/ hardy Weinberg law
5. Exercise related to natural selection

(10)
6. Viva
7. Sessional

Hours

(20)

(10)
(20)

Total = 100

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

M.Sc. Semester lV
Zoology

M.Marks= 100
Theory = B0

lnternal = 20
Paper- I Neuro Physiology & General Physiology

UNIT - I (dS.Lecturesl

. Central Nervous System Gross Anatomy of Spinal Cord.

. Histologicalstructure of Nervous tissue Neurons and Neurogalia & its

function.

. The Meninges, Neurotrophins & Cerebro spinal Fluid (CSF) and its function

. Physiological Properties of nerve fibres and mechanism of conduction of

Nerve

lmprlles in Non-medullated-and medullated Nerve fibre.

. Nerve endings ( Bio-Analyzers)

UNIT- ll (15 Lecfures)"

. Synapse - structure, Properties and its reuptake mechanism.

. Neuro transmitters : Classification, structure, recepters, function and

metabolism.

. The Cranial and spinal Nerves.

. Autonomic Nervous system: Sympathetic and parasympathetic systern with

special comparison to hormonal mechanism of transmission through

autonomic

nerves system .

UNIT - lll (r5 Lectures)
. Feeding Mechanism and

o Various digestive juices, i

comparative Physiology of Digestion.
ts com function and mechanism of

secretion.
o Physiology of digestion for carbohydrate, Protein, fat & Nucleic acid and its

absorption.
r Qirpqlationpt Body Fluid and its regulation.
o StructurdfJd"?JJ:synthesis & composition of Blood, Blood group system.
o Blood Cougulation & De-fibrinisation.
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11,6,.56; ZOOLOGY

o Cardiac cycle Heart sound and EGG.

. Rgpplratory system and Physiology of
o Stiuitui'e of r:e$pitaitrbry track.
o Breathing Physiology.
o Transportof Gases 'i'' "-*''''..
. Oxygen canqge
. Cad.iAgb'6f eerbon di=oxide.

" Ti.s"+e,F.eSpielton .

u NlT = tv,(15*pel,ures)
. C."ohtraetile€Jements and its Physiology.
o Properties of Skeletal, Smooth & Cardiac Muscle.
o Structure of Muscle.
. Ulffa & Moleeular of Structure of Muscle.
, Strueture,of Sa.r:coplasmic reticulum & its role in Muscle'Contraction
o Thesries and Physiology ofmuscle coptraction.
o Changes during muscte coiii?5b{" -.:'::'
o Enzyme used in muscle contraation.
. Pattem of Nitrogen Excretiqn,'and its Fhysiology.
o Excretorv Substance .

" Fhvrioro'gy ot lii;Ei4ifi.t&.roitm. ' : ''* :

o Stnretuie of kidnqy and'its'Excl'etory Physiology.
o FromFtion of Urin6.
. R-egulati6n of body ternperature.

' Pyraxia

' ,h.IypgthprllE:i ,. i.: ,.; .:ir.,i ,,' ,,:

4.
5. Clinical Neu

\ .. .,:,-.,:.r:t.

6 for Aiithei- Slsevier

6. Foundations of cellular Neurophysiology ( Bradford Books) Daniel Johnston

7. Medical physiology bY Ganong
B. trledicalphysiology by Gyaton
9. Human Anatomy an'.d'Ptiyiiioi'irgy by Tor Tora
10. Human Physiology by G. C. Chatterji

Respiration

1. Simon

2. Mass
3. Human Anatorny and Physiology with lnteractive physiology 1O-system Suite,

8th Edition by Elaine N. Marieb and Katja N. Hqehn (ian 10, 2010)
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M.Sc. ZOO-LOGY

(

M.Sc. Semester lV
Paper ll Biochemigtry, ,-r:. .

Metabotic Regulation and Cell Eunclion (60 Perio$!)

UNIT- I (15 Lectures)-

. Water: the selvent of life I , ,r

. G-eneral'Stnrcture of Monosacchaflde, ,, :-:- .'::.:

,,1 ,t....'".a .'i.i.i r'

M:N'liiks= {00'
^^.lneofY,'= uU

rl ritrisndti =:'; 
: i A:A

..: _ :i ;1.-: ,.. , i

o Nomenclature, Defiiiitidfi{and qdbsineriticiri' .

o Fonmatipn of" M onosa ccharide - Forme.llqlr "Af

. Linear form

. Ring'f6rm

. l-,lawar-th perspective formate

. Occqnence., Chemistry, Properties & hydrolysis of OligosabChaiides

(Sucrose, LactQse, Maltose, Cello.biose, lsomalto-9p & T,rgt1alogg}.,, ,-,.,,,,,,,

. Strueture of potgiA6enarides,(:glareh;,Glicogoh; Cellulbse;ijf$;tUt nie acid,

Chondr:pitin,and.Fleparin )
""",: ', . .ri.; r.:. i- i , -r - ; ".

. M€tabolisrntof Carbohydrate ' ..'1 ',"" ' :

G en e ra I Stru ctu rs,, .Q !g,psi!!.g,gg 9 n a! 9 tU no$ q!,.oJ 
H p i.d.,s,

:. .', LipiH:Mbtahiolism.

UNIT- !l (l5.Lectures)

. Biosynthesis of Amino Acids and Strulture & Properties

o Chemical bond - Peptide Bond

o Secondary bond - Disulfide ,Hydrogen, Non polar or hydrophobic and lonic or

Electrostatics bond

o Characteristic of Chemical bond

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)

www.bi Iaspuruniversity.ac. in

t{



@ ordeT ffi qtqtfr fr{Rsrnq ff,cnqq
@)

ttffi w.d{fiq
M.Sc. ZOOLOGY

. Protein Configurdtion

(a)Frimary Structure (b) Secondary Structure (c) Tertiary Str'ucture (d)

Quaternary Structure

. Biologicalfunction and metabolism of Protein

. Metabolism of lnorganic elements

o Macro- Minerals

o [\4icro - [Vlinerals

UNIT- lll (r5 Lectures)

. Nucleic Acid

o Chemistry of DNA & RNA

o Nucleo Proteins

o Metabolism of Nuclpic Acid (Anabolism & Catabolism)

o Biological importance of Nucleic Acid

. Eicosanoids

. Vitamin

o Water & Fat Soluble Vitamin

o Chemistry, Occurrence g1d-Physiological role of Vitamins

UNIT- lV (r5 Lecturesl

. Enzymes

o Nomenclature and Classification

o Co- enzyme, lsoenzyme or Isozyme & Lysozyme

o Biological role of enzyme

o Properties and Characteristics of enzyme

o Three Dimensional Structure of enzyme

o Enzyme lnhibitors and activators

o t\rlechanism of enzyme action

. Biological Oxidation

o Mitochondrial Electron Transport Chain

o Oxidative Phosphorylation

o Utilization of Krebs CYcle

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M,Sc. ZOOLOGY

o Enzyme & Co - enzyme involved in oxidation & reduction

Suggested Reading [Vaterilas-
1. Lehninger Principles of Biochemistry, Fourth Edition

David L. Nelson, tt/ichael NI. Cox Publisher: W. H. Freeman
2. Biochemistry

Donald Voet, Hardcover : 1616 Pages Publisher : Wiley, 3rd Edition
3. Principles of Biochemistry with a Human Focus

Reginald H. Garrett, Charles tvl. Grisham Publisher: Brooks Cole
4. The Molecular Basis of Cell Cycle and Growth Control

Gray S. Stein (EditoQ, Renato Baserga, Antonio Giordano, David T.
Denhardt, Publisher: Wiley- Liss : ;,. '

5. Experiments in Biochemistry : A Hands - on Approach
Shawn o. Farrell, T. Ranallo Publisher: Brooks Col6

6. Analysis of CD Effect on liver, Stomach and lntestihe of Carp Fish by
Hundet, A.

7. Histological and Histochemical staining techniques by Homason

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

ivt.s". Semester IV
ZoologY

: N/'Marks= 100
Theory = 80
lnternal = 20

Optional Group I : Paper lll Fish (lcthyology ) Structure and Function (60

Periods)
Unit 1 (15 Lectures)
. Origin and evolution of fishes
. Classification of fishes as proposed by Berg
. Fish iiitegument
. Locomotion
. Alimentary canal and digestion

Unit 2 (15 Lecturesl
. Accessary respiratory organs
. Alr:bladder and its functions
. Weberianossicles their homologies and functions
. Excretion and osmoregulation
. Acousticlateral line system

Unit 3 {15 Lecturesl
. Luminous organs
. Colouration in fishes
. Sound producing'organs
. Deep sea adaptions
. Hill,stream adaptions

Unit 4 (15 Lectures)
. Migration in fishes
. Sexual cycle and fecundity
. Parental care in fishes
. Early development and hatching
. Poisonous fishes-

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

BTLASPUR uNlvERStrY, gltRbPun
M.Sc. Semester M

M.Marks= 100
Theory - 80
lnternal = 20

Optional Group I : Paper lV Applied Fisheries (60 Periods)
Unit 1 (/5 Lectures)

. lntroduction

. Colouration in fishes
o Physical colors,chemicalcolors,mixedcolor factors (temperature

stimulation,light adaptive significance)
. Common diseases of fishes and their.gale
o Skin parasites and diseases, diseases'of gills,diseases caused by bacteria

and viruses.
. Economic value of fishes
o Fishes as human food, fish for cattle,fishmanure-, fish $lue ahd insinglass fish

leather
. Luminous organs

Unit2(fSLecfures)
. Fresh water fishes of Ghhattisgarh and their cultuie
o Maintenance of nursery rearing and stocking ponds
. Marine fisheries
o Deep sea, coastal, and off shore fisheries
. Fishing method in sea coast
o Crafts of east and west coast, other methods( Nets and Gears, electric

fishing, light fishing)
. Riverine and cold water fisheries

Unit 3 (15 t-ecturesl
. Reservoir fisheries
o Distribution of reservoir fisheries
. Lacustrinefisheries-
o Lake types , principle lake fisheries
. Estuarine fisheries
. Fish farming

P;iii6i pa I Ctiltineb*le f i3hea 
-

Unit 4 (15 Lecturesl
. Larvivorious fishes
. Exotic and transplanted fishes
. Planktons-its role in pollution of water and fisheries
. Preparation and maintenance of aquarium

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

. lnduced breeding
Suggested reading materials
1. Zingroh-Fish and'fisheries in lndia

2. Gavelander-Fish biologY

3. Karklegler-Fresh water fisheries
4. Nikolaski-Fish biologY
5. ldentification of fishes-Days fauna

6. E.Khanna-lntroduction to fish
7. Parihar-Fish biologY

8. Norman-lntroduction to fishes
9. Mishra-ldentification of fishes in lndia

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

M.Sc. Semester lV

o ption a r G rou p' rt': tri."riil3l,, 
",o,on, 

(G0: Periods)

M.Marks= 100
Theory = 80
lnternal = 20

Unit-1 (15 Lectures)
. Molecular organization of eukaryotic c[romosomes
o structure of nucleosome particlep and higher order compaction of mitotic

chromosomes, chromatin re;modellingj
. specialized chromosernes:
o Structural organization and functional significance of polytene chromosomes
. DNA methylation specialized chromosornes ll
o structural organization and functionalsignificance of lamp brush chromosome

Unit-2 (15 Lectures)
. Structural organization of Eukaryotic genes, interrupted genes and

overlapping genes and their evolution
. Gene families:
o Organization, evolution and significance
. Transposable genetic elements of prokaryotes and eukaryotes
. Organisdtion of eukaryotic transcr,iptional machinery promoter enhancers

transcription factors polymerase activators and repressors.
. DNA binding domains of transcription apparatus zinc finger steroid receptors

hemeo domains HELIX-loop, Helix and Leucine Zipper

Unit-3 (15 Lecturesl
. Eukaryotic transcription and Environmental control
. Environmental modulation of gene activity Molecular basis of thalasemias

muscular dystrophy cystic fibrosis
o DNA rearrangement
o Amplification during development

o Unit4 (75 Lecfures)
. Drosophiladevelopment

, Ja) .Cteavage "(b) "Gastrulation.-Origin of Antcrior .:Posterior (Maternal..effect
genes and segmentation genes

. Drosophila development and origin of dordal ventral polarity

. Basic idea of homoetic selector genes Homeotic mutation and its significnce

Suggested Reading Materials:
1. Robertis, De and Robertis Cell and molecular biology Lea and Febiger.

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc, ZOOLOGY

2. Watson HopkiS'Roberts Steitz Weiner;'MoleicUlarBiology of the Gene the

Benjamin, Cummings Publishin Company inc'-li 
*:igr6"ern; 'teris Aray,ewis Raff 

'Roher"ts*v1&itSerilM$letrillailrBioloQy of'the

Cell,Garland Publishing inc.
4. Watson Gilman WitkowskiZoller Recombinant DNA Scientific American Books

a) Karp Gerald Oell BiologY
b) LewinB.,GenesVll
c) King Cell,BiologY
d) Kaniel l. narti;-Elizabeth W. Jones. Genetics Principqlg'and'Analysis; rJones

5. 
"Kuby, 

lmmunology, W.H. Freeman and Company

6. Roitt Male Snustad lmmunologY-

;i,l li

Atal Bihari Valpayee Vishwavidyalaya,Bitaspur (CHHATTISGARH)
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M.Sp;ZOOLQGY

BILAS PURltlN IV,ERSITY; Bl t AS P U R

' .: .-:-, '. OptioriairGroiip{ Ofganisation
riods)

M.Marks= 100
Theory = 80
lnternal = 20

Unit-l (15'Lecturesl
. General organizitign qnd qharacterizes of viruse'$,(Exramp[6's SV-4b and

Htv) i -'
. Yeqsl

organization
for. gene cloning

n assemblies,
mnralian cells and xenopus

and,its role in eellrsecretion

ing,of,pgqo4ys ma! protei n s

proteins
.tfanslcication of secretary proteins across the

value I
complexity

cells and cancer cells

. Genetip:ba5is oJ,human cancer

Unit4 (75'Lecturesl
. Ghroriissoriial abnonhatities in human cancer

Genefai idea of onchogens and proto onchogens

o
o
a

a

a

a

a

o
a

o
a

a

EPR

a

o
a

a

o
o

a

. Onchogeh6e,:and.cancer

. Transforming Agents

. TumorSupressorgearies

Atal Blhari V.aipayee vlshwcvidyalay.a,Bilaspur (cHHATTISGARH)
www. bi I aspurun i versity.ac. i n
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M.Sc. ZOOLOGY

. Receptor - Ligand'interaCtion and signal transduction. Cross - talk
among various signaling pathriiays:

Suggested Reading Materials:
1. DeRobertis and De Robertis Cell and Molecular Biology. Lea and Febiger
2. We Watson Hopkingrebertssteits, Weiner molecular biology of the gene, the

Benjamin / Cummings Publishil Company lnc.
3. Bruce alberts, Bray, Lewis, Raff, Robeirts, Watson molecular Biology of the

cell garland publishing inc.
4. P.K. Gupta, [Volecular Cell Biology Rastogi Publication.
5. Watson Gilman Witkowski, Zoller Recombinant D.N.A. scientiflc American

Books
6. Gerald Karp. Cell Biology
7. Lewin B. Genes Vll
8. King Cell Biology
9. Baniel L. HartlElizabeth W. Jones, Genetics Principles and analysis . Jones

and Bartlett Publisher.
10. Lodish, Berk Zipursky, Matsudaira Baltimore Dernell firlolecular Cell

Biology W.H.Freeman.and company
11. J. Travers lmmu,nolgglr eurrent-Biology limited
12. Kubey lmmunology W;H. Freeman and Company
13. Riott, Male Snustad Principles of genetics John Weley and sons lnc.

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.S'c. ZOOLOGY

BILASPUR U NIVERSITY, BILASPUR
M.Sc. Semeste_r lV

ZootogjT

' [/.Marks= 100
Theory - 80
lnternal = 20

Optional Group lll : Paper lll EntomolQ1gV (Mornhology and Physiology of
lnsects) (60 Periods)

Unit I (f5 Lecfures)
. Cephqlisation'and theories about gephalisation
. Head capsule,'types of antennae and types of mouth parts
. Thorax, legs in locomotion and functional modification of legs
. lntegument- Sclerotization and moulting
. Wlng vanation- General'and in the orders- Lepidoptera, Diptera,

Hymenoptera, Qoleoptera
Unit ll ('l S"Lectiiei,sl

and Hemiptera

Dige.stive sygtep and physiology of digestion
Exei.etont,'ortiahs;: exc*iti6n and,osmoregulation
Respiratory structure and respiration

insects

. Nervous gystem- Pi'inciple modifications

. Photoreception, mechanoreception chemoreception

. Sound producing strUcture and functions

. Bioluminiscence, reproduction and metamorphoses and Diapause
Unit lV (f5 Lectures)
. lntemal and external organization of reproductive organs
. Endocrine control of reproduction and metamorphoses
. Dwevelopment- Ernbryonic and Post embryonic
. Types of Laruae
. Types of Pupae

Atal Bihari Vajpayee Wshwavidyalaya,Bilaspur (CHHATTISGARH)
www.bi laspurun i versi ty.ac. i n
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M.Sc. ZOOLOGY

BILASPUR UNIVERSITY, BILASPUR
M.Sc. Semester lV

Zoology
M.fMarks= 100
Theory = 80

lnternal = 20

Optional Group .lll : Paper lV Entomotogy (Taxonomy, Economic
Entomology and'Piist Control) (60 Period

Unitl (/5 Ledfures)
. History of lns<ict classifieation; Basis of classification
. Brief concept of all insect orders
. Characters and classification qpto principal families of following orders-
a. Thysanura b. Collembola ' c. Orthroptera
d. Hemiptera e. Mallophaga f. Lepidoptera
g. Diptera h. Hymenoptera & i.'Coleoptera
(lnsect classification as per Essigs's College entomology)
Unit ll (75 Lectures)
. ClassifiCition, lifd cycle, Control ffiezlSUr€s; and Economic lmportance of the

following-
. lmportantpqsts <if rPqddy

. lmportant pests of Sugarcane

. lmportant pests of Pulses in the field eg Gram, Pea, Arhar r

. lmportant pests of Vegetables- Bringel, Cabbage, Cauliflower, Lady finger and
cucumber

Unitlll (15 Lecturesl
. Classification, Life cycle, economic importance and control measures of

stored grain pests- namely: Sitophilous oruzae, Corcyre'cephalonica, Tregederma
granarium, Tribolium casfeneum, Callosobruchus chinensis, Stotroga cerellela

. Life cycle Bionomics, Damage potential and control measures of Aphids and
its phases

. Phases of Locust- Schistocerca gregarine, Phase theory of locust

. Social life in lnsects

. Par:asitiqm in lnsects
Unit lV (15 Lecturei)
Pest Control
. Physical and cultural control
. Chemical control
. Biologicalcontrol
. lntegrated pest control

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

BILASPUR UNIVERSITY, BILASPU R
M.Sc. Sernester lV

Zoology
t\rl.Mafts= 100
T."hepry = qq
qtgr'ry| =' zQ

Optional Group lV ; Paper'l[ Wildllfe Conservation (60 Pefiod)
Unit-{ (15 Lecture5)

W[d.,lif.e -
Vatues of wild.life -:positive and negative
Our conservation'
lmportance
Causes of d

of

World strategieis

, Soil
of+uild,llifg
and water

Biological
Standard evaluation procedu
M a n a s qrylgpt,eJ -[!g,hi!ats
selti 1Q. paff ,st eceg,s 1p.n
Grazing logging
Mechanical treatment

Adven
Cover

diversity

Unit-2'(15 L,ectureil
. Population estimation.
o Population denSity,, Natality, Birth rate, Mortality, fertility schedules and sex

ratio computation
o Faecal analysis of ungulates and carnivores - Faecal samples, slide

preparation,Hair identification, Pug marks and census method:
o Natiunat-Organizdtton---- -'-'-
o lndian board of witd lifd
o Bombay Natural History Society
o Voluntary organization involved in wild life conservation
. Wild life Legislation -Wild Protection act -1972, its amendments and

implementation.
. Management planning of wild life in protected areas.

Gover, forage, brpwse, and,F,over estimation
res - remote srilnsing and GlS.

a

o
o
o
o
o
a

o
o
o
a

o
o
o
o
o
iU

gqeqglqnal process

Atal Bihari Vajpayee Vishwavidyalaya,Bitaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

. Estimation of carrying capacitY

Unit-3 (f5 Lecfures)
. Eco tourism / wild life tourism in forests
. Concept of climax persistence.
. Ecology of pertuberence.
. Management of excess population & translocation
. Bio- telemetry.
. Care of injured and diseased anirnal.

Unit-4 {15 Lecturesl
. Quarantine.
. Common diseases of wild animal
. Protected areas Nationa! parks & sanctuaries, Community reserve
. lmpoftant features of protected areas in lndia-
. Tiger conservation - Tiger reserve in M.P, in lndia.
. Management challenges in Tiger reserve.

Suggested Reading Materials:
1. . Gopal Rajesh : Fundamentals of wild life management
2. Agrawal K.C: Wild life lndia
3. Dwivedi A.P (2008) : Management wild life in lndia
4. Asthana D.K : Envionment problem and solution
S. Rodgers N.A &Panwar H.S : Planning of wild life / Protected area Network in

lndia vol. the report, wild life lnstituie of'lndia Dehradun
6. Odum E.P : Fundamentals of Ecology
7. Saharia V:B : Wild.life in lndia
8. TiwariS.K : Wild life in Central lndia 9. E.P Gee : Wild life of lndia

9. Negi S.S : Wild life conservation (Natraj Publishers)

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (GHHATTISGARH)
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-.'i]-:

BILASpUR"Un !VEmS!!fY,,,BlLASFitil'R
M:Sc,iSaniditer lV:

Zoology
M.Marks= 100
Theory = 80
lnternal = 20

Optional Group lV. : Paper lV Environmgnt aryd b,io{!y,gr.P!ly cp.4servation
(60 Period)

Unit 1 (15 Lectures)
. Basic concept of Environmental Biology Scope 3nd Environmental

Science
. Biosphere and
. Environinental
. Environmentaland sustai
. Water conservation, rain water harvesting, witer shed managdment

Unit 2 (15 Lectures)
. Gause, effects and remedial measdre of 'Air pdllution, Water pollution
. Noise. radioactive and thermal pollution
. Agricu Iture pollution
. Basic concepts of Bioaccumulation
. Solid waste management

Unit 3 (15 Lectures)
. Global warming and disaster management
. Cause of global warming

Atal Bihari Valpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M:Sc. ZO@LOGY

. lmpact of global warming - acid rains and o2one depletion, green house
effect | '

'' 
,oe af al;licl rrrarffi -:'t:!'j;!- ';. Control nieasures of global warming ' '," ']

1. Afforestation (b) reduction in the use of CFCS
. Disaster mdnagement -floods, earthqilake, Cyclones tandstides
. Environmental legislation

Unit 4 (15 Lecturesl
. Natura! Resources:-
o Forest
. Use and over exploitation of forests
. Tirnber extraction
o Land
. Land degradation. Landslides
. Soil-erosion and desertification
o Water
. Use and over utilization of surface and ground water
. Floods
. Drought dams- benefits and problems
o Mineral
. Use and exploitation
. Environmental effect of extracting and using mineral resources
o Food
. World food problern
. Effects of modern agriculture and overgrazing
o Energy
. Conventional and nonconventional energy resources
. Using of alternate energy sources
. Role of an individual in conservation of natural resources
' Equitable usd of resources for sustainable life
. Biodiversity crisis - habitat degradation poaching of wild life. Sopio economic and political causes of loss of biodiversity
. ln situ and ex-situ conservation of biodiversity
. Value of biodiversity

Suggested Reading Materials:
1. Arora : Fundamentals of environmental biology
2. Anathakrishnan : Bio-resources ecology
3. Bottain : Environmentalstudies
4. Bouhey : Ecology of populations
5. Clark . Elements of ecology
6. Dowdoswell : An introduction to animal ecology
7. Goldman: Limnology
8. Kormondy : Concepts of ecology

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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9. lVay
10.
t4.
12.
13.
14.
15.

studies
16.
17.
18.

[/odel ecosystems
Odum: Ecology
Perkins: Ecology
Simmons: Ecolpgy:of
P:awlosuske :P
South Woodb :

:l-,; i ;

E

Trivedi and Goel : Chemicaland

Willington : Fresh water biology
Wetzal :Limnology
Welch : Limnology Vols. l-iI,tt' "

ethods for water pollution

:!i-- :i;i,, !*!-J_ i :-j,:1-.;..rr' :
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M.Sc. ZOOLOGY

BILASPUR UNIVERSITY; BILASPUR

M.Sc. Semester lV

Zoology Practical
Lab-course I

A. Practical based on Paper I and Paper ll as per Theory
1. Estimation of Protein by the Biuret, Lowry; Brad ford and Eosine-a

comparasion
2. Determination of N-terminatAmino acids by the Sangers reagent (FDND)

3. Paper chromatographic separation 6f Rmino acids
4. Quantitative estimation of Protein, carbohydrate, Mucosaccharide,

Lipids and Enzyme (Bromphenol blue, PAS, Alcian blue, aldehyde fucsin,
Acetylcholinestrase technique)

5. ldentifieation of hypothalamic nuclei histological, hystochemical and

lm m u n ocytoch e m i ca I : mEth od
6. ISolqllolt:.rrd eharacterization of Pituitary cell
7. Estimation of MAC, MCH and MGHC
8. Total count of WBC and RBC '

10,, Hheinoglobin e5timation and PGV eStimation or,ESR,estihation
11. Quantitative estimation of blood'Serum by Colorimetry (l) Blood

Urea (lt) Blood glucose (lll) Blood Calcium (lV) Blood Creatine (V) Blood
cholesterol (Vl) Blood Protein (Vll) Blood Albumin

12. Blood clotting time
13. ECG Recording
14. Blood Pressure estimation
15. EEG

M.Sc. Semester lV

Zootogy Practical
Lab-course I

Time-06
Max. Marks-100

Distribution of marks in practical exam.
1. Estiination of Protein
2. estimations of, carbohydrate, Mucosaccharide,
Lipids and Enzyme (two exercises)
3. Exercise based on histochemical and
lmmuno-cytochemical method
Exercises based on haematology. (two exercises)

(10)

Hours

(20)

(10)
(20)

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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M.Sc. ZOOLOGY

Exercise based on ECG/EEG

4. Viva
5. Sessional

(10)

(10)
(20)

Total = 100

BTLASPU R UNIVERSIWi BILASPUR

M.Sc.,S.eme.qtgr: lV

Zoology Practical
' Lab;cbtrs€'li' 

'

Practical (Speciql Faper ;E!shtl5)'

1 . Anatomy of diffe re nt'systems of Fresh'$StelsEisheb'throu gh di ssectio n s

2. Osteology of Fishes
3. Microscopic PreParation : ''

4. Taxonom i c study of Fishes th rou g h Museustrispecfunen an d.:collecti on

5. ldentification,of Fresh,watef .Fishes'ot:Gtltii$iSgagh'up'i'o species level

6. Field work/, lnd ustry vi sit and, preparatiori :of:RecOrd

M.Sc. Semester IV

Zoology.Practical
Lab-course ll
Time-06

Max. Marks-100

Hours

Distribution of marks in practical exam.
1. Dissection 

-oJ 
frlsh water fish /Virtual

2. Spofting (1 to 10)

3. Slide preparation
4. ldentification of fresh water fishes
5" Project.Report and field visit
6. Viva
7. Sessional

(10)
(?0)
(10)

(20)

- (1.0)

(10)
(20)

Total = 100

Atal Bihari Vajpayee Vishwavidyalaya.Bilaspur (CHHATTISGARH)

www.bilasPuruniversitY.ac- in
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M.Sc. ZOOLOGY

BILASPU R UN IVERSITY, BILASPUR

M.Sc. Semester lV

Zoology Practical
Lab-course ll

Practical (Special Paper - Group ll Cytology)
1. Examination of different cell types in Vertebrate tissue
2. Gontrast Microscopy
3. PhotomichrograPhY
4. Study of permanent cytological preparation
5. Squash preparation of chromosomes and preparing karyotype
6. Preparation of Giant chromoso,mes.and demonstration of puffs

7. Golgi materiat and Mitochondri3l'preparation
8. Demonstration of Barr body and drum stick
9. Histochemicat demonstration of RNA DNA phospholipid e.nd, enzyme
10. Microbial culture rnedia preparation and microbial g,fowth

1,1. Molecular separation by chromatography and Electrophor4sis

M,Sc. Semester lV

Zoology Practical
Lab-course ll
Time-06

Max. Mdrks-100
Distribution of marks in practical exarn.
1. Spotting (1to 10) (20)

2. Exercise based on cyrtological preparation
3, Exercise based on histochemical preparation

(10)
4. Molecular separation by chromatography and Electrophorasis

(20)
5. Exercise based on microbiology/ karyotype study

Hours

(1'0)

(10)

Atal Bihari Vaipayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)

www.b i laspu run i vers i tY.ac. i n
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M.Sc. ZOOLOGY

6. Viva
7. Sessional

(10)
(20)

Total = 100

BILASPUR UNIVERSITY, BILASPUR

salivary glands and scales
5. MlcrotomY of lnsect materials

, -- 6,""Sirnpie expe riment on,.t nsecLPhysiolpgy'
7. tdentification of common insect pests

zoology'Pfqctic?Il
Lab-course ll

P r i ca i (Spe cia t'PapE r,-: ditrly p I I |,Ento m o l.o 
-gJ)t. Ctiltilction, PieservCtionand'dlas'sifiCition ofthe.insects of order:-

Thysa n dii rd, Gtil l€ ri b ola,,@ r-lho ijte f a, FJ 6rh i pt€ ra, Le pi do pte ra, M a l l o ph a ga,

Diptera, l'Iynranoptera and Coleoptera
2. DisSectionof Giasshoppef, Cockro.ach, Cricket, wasp' and honey bee,

with special refe.renee- !o,the[1. Neryou s system, .saliva ry gland, En docri ne
gtand, Siing 

"piiaffiuS,,of 
frtinei bee, refroductive organs of Grasshopper and

cockroach.
3. Whole mounts of smatl insects eg Gollembola, Thysaneura,,bedbug,

louse, stored grain pests
4. Whole mount of different types of legs, antennae, wings, mouth par'ts,

8. Collection of life cycle of the pest of any economic crop

Atal Bihari Vaipayee Mshwavidyalaya,Bilaspur (CHHATTISGARH)

www.bilaspurun ivcrsiry-ac. i n



ergeT ffi EFiltfr fr{F{flrnq Ff,cTrsW
ftrffis.rdJ

ttg qr.d{roq

M.Sc. ZOOLOGY

M.Sc. Semester lV

Zoology Practical
Lab-course ll
Time-06

Max. Marks-100
Distribution of marks in practical exam.
1. Dissection of Available insect pests Alirtual
2. Spotting (1 to 10)
3. Micropreparation
4. Experiment based on insect physiology

(10)
5. ldentification of common insect pests
6. Project Report and field visit
7. Viva
8. Sessional

Hours

(20)
(10)

(10)
(20)

(10)

(10)
(10)

Total = 100

BTLASPUR UNIVERSITY, BILASPU R

M.Sc. Semester lV

Zoology Practical
Lab-course ll

Exercises based on paper lll - Wild life conservation
Exercises based on paper lV - Environment and biodiversity conservation

M.Sc. Semester lV

Zoology Practical
Lab-course ll
Time-06

Max. Marks-100
Distribution of marks in practical exam.
1. paper lll - Wild life conservation
2. Environment and biodiversity conservation

Hours

(35)

3. Viva (10)

(35)

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)

www,bi lasPurun iversitY-ac. in
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M.Sc. ZOOLOGY

4.-Sessional (20)

Total = f 00

j,"

Atal Bihari Vajpayee Vishwavidyalaya,Bilaspur (CHHATTISGARH)
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