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.SCHEME OF EXAMINATION. & DISTREBUTiON.GFs MARKS. .

SEMESTER -1 = - it
: F’aper Nao. [ Title of the Paper e o
_ - e Estterkidl: !niemal
I Inverﬁebratf, structure and  function, 80 2()
_ Minor Phyla - S
Al TAnimal Behaviour - B0 20
M "Quantitative Biology I Y4
[V . Ecology and environmental physmlagy _ .80 R
1M.Sc. Zoalegy Lab Course | 108°
M Sc. Zoology Lab Course 1 168
SEMESTER - Il ) o _
| PaperNo. | Title of the Paper ~ Marks
Exlernai ' 'Frttemal
T General & comparative endocnno!cgy of BG 26
n ~verlebrates- . e e
|I Gamete Dbiclogy and mpmductwe B0 - 7Y 2El
- . |.physiology in human beings SRR N .
it Matecular cell biology | R R - S
R Tools and lechnigues for biology 80 26
M.Sc. Zoology Lab Course | 108 B ]
M.Sc. Zoology Lab Course lf - 100
SEMESTER - Il ~
Paper No. | Title of the Paper Marks _
Externat Internal
! Gomparative anatomy of verlebrates ‘80 20 -
1! Biosystematics, taxonomy & biodiversity 80 29
W [immunsiogy and developmental bidlogy a0 20
IV | Population genetics & evolution ) 80 20
M.Sc. Zoology Lab Course | 100 |
M.Sc. Zoology Lab Coursc 1 100
__ SEMESTER - WV o
Papetr No Title of Paper Marks -
- ' Externa Int
| o emal
I General  physiology  and neurophysiology 80 20
{computsory) -
It Biochemistry and metabolic regulation and cell 80 e 20
| function (compulsory) '

| Optional Group-l__

e
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il [ Fish{lchthyology} structure and function | 80 20
v Applied Fishories . L 80 20
{'Optional-Group4l- =" - R TR T :
Nl |:Celi biclogy _ 8o " 20
AV Ceflular-  organization  and  molecular 80 20
organization _
Dptmnal Group-lH o o R
1l Entomalegy ] . g0 20
B Applied Entomology - 80 20
Optional Group-IV.. o L :
S Wildlite conservalien i - ST - . 20
IV | Environment and biodiversity- conservatlan 1 86 20
M.Sc. Zoglogy Lab Course |~ B 100
1 M.5¢. Zaclngy L ah Cpurse 1 _ 1“

Student has cholca to opt. Far any ane group out-of fourﬁpimnal groups {-Paper
Hi-ang 1V in semester four)

Each thizory papgr wit have 5 questiens of egqual marks. First quesfion wili be
cnmpu]sory encompassing all thie five units without any mternal chcuce whereas rest
ayestions-will be unitwise with:intemal choiee.

internal Assessment shall comprise efitwe parts- TEn marks for fest and ten
marks:for seminaf assignment Ipresentation.
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SEMESTER-
PAPER-I -
INVERTEBRATE STRUCTURE AND FUNCTION; MINOR PHYLA

Unit 1

Origin of life uniceliular and multicellular cellular organisms

Body cavity-Acoelome, Pseudocoelome, Coelome

Locomotion; oo

Amoeboid movement, ultra structure of cilia and flagella, ciliary and flageliar
movements .

Myonemes and muscle fibres in invertebrates, struclure and their
invoivernent in locomative action -

Hydrestatic movements in Coelenterates, Annelida and Echinodermata

Unit 2

Mutrition and digestion

Patterns of feeding and digestion in jower metazoa

Filter feeding in Polychaete, Mollusca and Echincdermata -
Respiration. ' -
Respiratory organs- Gills, Trachea and Lungs

Physialogy of Respiratory pigments in Invertebrates
Mechanism of Respiration in invertebrate phyla

Unit 3

Excration -

Excretion in lower inveriebrates -simple diffusion, contractile vacuole,
protonephridea and Solenocytes

Excretion in higher invertebrates — Coelom, Caelomoduct, Nephridia, Coaxal -
gland , malphigian tubes, organs of Bojartus and green gland
Mechanism of excretion

MNervous system.

Primitive nervous system.-Coelenterata and Echinodermata

Advances Nervous system- Annelida, Anthropoda(Crustacea and insecta }
and Moliusca {Cepholopoda) Torsien in Gastropoda. .

Unit 4
» [nvertebrate larval forms

Larval forms of Trematodda and Cestoda
Larval forms of Crustacea
Larval forms of moliusca
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Larval farms of Echinodermata
- » Minor phw,rla N
o "Urganlzatuon and general characlers 6f-
» Ctenophora
* Ruotifera
» Brachiopoda
» Acanthocephala

Suggested Readlng Materials
1. Inventzbrate strizcture and functions:-
E.J.w Earnngtan Enghsh ianguaga Bock Society UK
2.  Inveriebrate Zoblogy -
Robert Bames Vih edition Hult Saunders In’eernatlonal Edition Japan
3. The Cambndge MNaturakHistory Voil-3 :
S.F Harmer, AE. Shlpiey '
Todays.& Tomorrows Book Agency, N Delhi India
4. Atext book on Zoology Invertebrate
Park Hasvell, Marshall & Wiliams, AITBS
Publishing: & Bigtibuters, Delhi
5. Theinvertebrates Vol. 1-9
lLibhic Henrietta Hyman, McGraw Hill Book Company
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SEMESTER-A
PAPER-II
: : ANIMAL B'EHAV}:QUR

Unit 1

s Introduction-
Introduction 1o Ethology
History of Ethology, observation and Description
Ethology a5 a branch and its significance
Methods of studying behaviour

« Ecological aspects of behaviour-
Food selection and feeding behaviour
Antipredator defences
Agaressian
Termitariality
innate Behaviour

Unit 2
« Pereception of the environment
Mechanical
Electrical
Olfactory
Audifory
Misual -
« Communication
Ehemical
Yisual
Light
Audio _
Species specificity of Songs
Exolition of kanguages
. Neurai and Hormanai Contml of Behaviour

Unit 3'

« Social'Behaviour’

a. Aggregations.
Schogaling in Fishes
Flocking in Birds
Herding in Animals
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bh. Group selection
Kin. selechnn
= A[trwsrn -
c. Social Organization in insects and primates -~

. Reproﬁuﬁtma Beha.iném U
Heprm:iuthe stmtegles
Mating ystem
Courtshi
Sexual sétecmon

Un¢4 .
. a;;mal rhy-th!ns

Réaé@mng

Suggﬁsted Reaﬂm Materia! -
1. A’[EUE,{{. .d Rntrﬁ&b Bﬁhawaur An evolutionary approach. Sinauemsoc.

&Réﬁér-, S SBE
3. ClibioniBragk,’ T H The evmlut:an of Parental Care Pnnceton Umvermty
Préss Prrnr:ettm NJ UBA

Wmstcn New‘r’ork
5. @oud, J.L The mechanisms and evolution of behaviour
8. Hauser M. he: evﬂiutmn of cﬁmmumcaiion MiT press ., Gambndg& Mass,
usa -
7. Hinde, R. A’ ﬁ(n;mai Bahaviour The synthesws of Ethology and Comparatwe o
' psychclogy MeGrawHilt, New York
Kretis, J.R. and N.B. Davier : Behavioural Ecology. Blackwell, Dxford UK
Wilson, E.O Sociobiology : The new synthesis Harvard University Press,
Camhridge

@ o
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SEMESTER-|
PAPER-I
T QUANTITATIVE BIOLOGY ' R

Unit 1
+ Basic mathematics for biologists
Matrices and vectors
Exponential functions ~ +
« Biostatics
Cellection and presentation of data, Tabulation, diagrammatic and graphical
presentation

Unit 2

« General ideal about normat, binomial and poisson distribution

s Measures of Central tendencies —Mean, Median Mode:, Standard Error
» Msaan and standard deviation , Variance ’

» Hypothesis testing-t test, chisquare test, ftest -

bnit 3
« Prebability theory, distribution and their properties
+ Corrglation 8
» Regression .
+ Analysis of Variance )
Unit 4
« Mathematical Modelling

Types of models-statistical, empirical and mechanistic , simulation =

Properties of models- generalily, precision and realism

Detailed treatment of model of cycling of nutrients in an ecosystem

N Ea »
Suggested reading materials:-
1_ Batschelet, E. Introduction to mathematics fr site scientist , springer-verlag ,
Bering o
. Jorgenser, S.E. Fundamental of Ecological Modelling E. sevier New York
. Lenderen D Modelling in behavicural ecclegy, chapman & Halt London UK
. Sokal, R.R and F.J Rahit Biometry Freeman San Fransisca
Snedecor, G, W and W.G Cochran, Statistical methods, AffliatedEast , West

-Press New Delhi-{ Indian-ed) - SERERLE S
. Murray, J.D Mathematicai Biology, Springer Veriag Berlin

D e N

23]
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 SEMESTER-]
PAPER-IV
ECOLOGY AND ENVIRONMENTAL PHYSIOLOGY
Unit 1
» Ecology:-

Abiotic, Climatic, Edaphic and Biotic Factaors

Limiting Factors

Biogeochemical cycle-Nitrogen, Phasphorous, Sulphur, Carbon and Water
Cycle

Community Ecalogy-Biotic cimmunity, community structure and its
characteristics, Ecotone and Edge effects

Ecological Succession

Adaptation:-

Levels of adaptation
Types of adaptation
Significance of body size :
Physiological adaptation to differant Environment of-

a¥arine b)Freshwater c)Terrestrial d)Extrermne aguatic 2 extreme terrestrial

%

Unit2

Population Ecology

. Exponential growth

Logistic growth model-

Stochastic and time lag model of papuiation growth
Demography '

Life table

Net reproductive rate

Reproductive value

Population regulation

Exirinsic mechanism

intrinsic mechanism

Modeis of pray-predator dynamics

Unit 3

Poliution Ecology
Definition and types of pollution N

Bio indicator of poliution
Environment and Impact assessment

« Environmental toxicology
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Toxic chemicals
Toxicity, toxicants and mechamsms of actron
« Environmgntal 155ues’

Green flouse gases
QOzong Deplation
Environmental awareness programmes

Unit 4
» Stress Physiology

Basjc concept of stress and strain , stress remslance. stress tolerance and
stress avoldance -

Adaptation-acclimatization and accllmatn::-n C '
Cencept of homeostasis -
Endothiermy and Physioiogical mechanisms of regulatmn of body temperature
Osmorégutation in ageous and terrestrial enviranment
Physiological response to Oxygen deficient stress.
Phiysiolegical response to body exercise
Meditation, yaga and 'their efferts
Suggésted reating: matenal .
1. Eckert, r Animal Physiclogy : Mechanism and adaptat:-:-n W.H. freeman & co,
‘NY
Environmental Physiclogy: Pat Willmer, Grahum'Stona
‘Rochanchka, P W. and:Somero, G.N:Biechemical Adaptation, Princeton NJ
Hoar, W.S General and comparative animal physiclogy, Prentice hall of India
Schiemdt Nielsen, animal hysiology adaptatmn and envirenment,
Cambridge
Strand, F.L. Physiclogy: Regulatory systems approach, Macmitlan Pub Co,NY
Pummer,l.. Practical Biochemistry, Tata McGraw Hill
8. Prosser, G.L. Enviranmenlat and metabolic animal physmlogy WI"EYFLISS
Inc. NY
g Wilson K. and Walker,.J). Practical Biochemistry -
10.Witmer, .G .Stoneand, Johnston, enviionmental Physiology. Blackwell Sci
- Oxford _
11. Newell, R.C(ed.)1976 Adaptation to envirorsnent Essays on the physiology of
marine animais , Butierworths | London , UK
o ToWwisehd, CR &rd I Calow  PRySiology Ecology | an évelutionary
approach to resource use, Blackwell Sci. Publ.Oxford, UK
13. Alexander, R.M.N. Optima for animals Princeton Univ press, Princeton NJ

o

~ o,
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SEMESTER-
LAB-COURSE |
- ~Time-06 Hours
Max. Marks-100

invertebrates

.::..'c_..:!-..;__\

th

Study of non-chordates through museum specimen
Study of permanent slides of non-chordates

. Dissqc_tion af representative types {invertebraices)
. Squilla, Mytilus, Sepia, Aplysia, Echinus

. Mounting-

Permanent and suitable stained micro-preparation

Earihworm-nerve ring, ovary, spermathecat, nephridia

Cockroach-mouth parts , salivary glands, trachea

Prawn appendages, statocyst

Brotozoan- rizopads, flagellates and citates { fresh water forms} prolozoon
ullase ' '

Porifera-spicule sand gemmules of fresh water sponges

Crustaceans and rotifers _ ,

Larval forms of the free living invertebrates

Amimal behaviour-

6.

Experiments related to Anirnal Behaviour

Feeding behavicur in house fly

Life cycle of Lac insect and honey bee { chart/modelfmaterial)
Study of structural crganization of the bee hive

Learning behaviour-

Conditioned and uncenditioned reflex

. Projects-

alVisit to study the management of following->

Fish farm, dairy fanm, poultiy farm, sericulture and apiculture
b} Study of Invertebrate local fauna

c) Any othier relevant topic

Student should prepare a report and submit

Note-

1.

2.

Use of animal for dissection and practical work'is subject io the conditions that
they are not banned under the wildlife protection act

External features and anatomy shouid bé studied by digitat techniques and
the allernatives. Wherever live animals is studies it should be either pest or
colourable species without paining them

www.snpv.ac.in
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SEMESTER
LAB-COURSE |

Time-06 Hours
Max. Marks-1060
Distribution of marks-in practical exam

1. Spotting {1-10}-invertehrates {20)
2. Mounting : {(#0}
3. Dissection (virtual) ' ' {1D)
4., Exercises hased on behaviour (Two exercises} (30)
5. Viva _ S {10)
6. Sessional DR o (20)

o | | Total= 100

. M.5C.SEMESTER |

LAB-COURSE Il

Quantitative Biology :
Collection methods of different types of data
Data analysis- tabulation
Different graphical and diagrammatic methods of data presentation
Calculation of central tendencies based on given data
Application of parametric and nnn~parametnc tes;ts
ANOVA
" Study of madel 1ypes
Exercises based an regression
Exercise based on carrelation

© P ND G E W

Ecology and Environmental Physiology '

10. Study of animals showing.adaptation to.different environments
11. Soil analysis physical and chemical. Gnmposlnon of sail

12. Effect of physical exercise on blood pressure

13. Exercise based on blood glucose level

14. Carbonates and nitrates from soil sampie

15. Determination of froe CC2 and satinity in'pond

1. Use of animal for dissection and practlcai werk is suhject to the condrhonq that
they are not banned under the wildlife protection act

2. External features and anatomy should be studied by digital techniques and
the alternatives. Wherever tive animals-is studies it should be either pest or
culturable species without paining them

www.snpv.ac.in
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. MSCISEMESTERI L
e [EELE RS £hE_E:OUHSE .-""-5'_“"' N * AP .

t5

T PRI

Time-06 Hours
- Max. Marks-1040
Distribution of marks in practical exam

1. Exércises based dn bigstatics (Three} = 777 (30)

2. Exercises based Soil and Water-analysis {Two) - {20}
3. Exercises based on Physiology (Two) ' 20
4, Viva - - (1)
5. $essional : S 20

Tofat= 100
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SEMESTER 1i

S PARERA
- GENERAL AND COMPARATIVE ENBGCR!NBLOGY OF: VERTEBRATES'

« ' Comparative morphology of Endﬁjcrmé tissug' L

. .Al?{!_sland scope of endecrinology
Discovery of hormengs: - °
_ _Ciassiﬁcaiion of andocﬁne-glands and:h;arm’gnes; RIS
Experimental methods of hommongs: research
£

Pituitary gland

-, Thyroid, Adrenal

Gastroin't'estinal tract

Juxtaglomerular apparatus (kidney)

Unit 2 (15 Leetures)
« Life histary of horones-

Biosynthesis of hormones

= Biosynthesis of simple peptide | horm&ne _

» Biosynthesis af amino acid derived-smalf size- harmone
{T3,T4, epinephrine and ‘nor-gpingphrine

» Biosynthesis of steroid hormane
(cartisot, cortlsone certico sterome, progestergneg
Release of harmone from endacring g[and

" Releasmg stimuli

= Pulsatile release of honmene

= Releasing mechanism

« Coneentration and transport of hormone in the bhload
« General mechanism of hormoene action

Plasma membrane hormene receptor and its action
Cgksnirc hormone receptor-and its action— SRR
« Termination of hormone action and metabolism of hormone

Unit 3 {15 Lectures)
« Neuro-endocrine system-types of neuro-horimones, synthesis and
function of endorphins, enkephalin and hypothalanic hormones
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» Synthesis, function control and disorder of following endocrine gland
hm’mones

-----

Adrenal hormones

Thyroid and parathyroid hormones
Gastro-intestinal hormones
juxta-glomerular hormones

Unit 4 {15 Lectures)
= Hormonal regulation and its metabolic activity
Role of hormone in —
» Carbohydrate metabolism
= Protein metabolism
= Fat metabolism
= Caleium metabolism
« Role of hormone in fasting
« Hormone & behaviour
« Roie of hormone in growth & development
Suggested Reading Materials-
1. General & c-:)mparatwe endecrinclogy : E.J.W. Barrmgton uxfard Clarendon
Press _
. Text baok of Endocrinology - R.H. Williams, W.B Saunders
. Endocrine Physiotogy : C.R Martin, Oxford Univ. Press - ,
. Comparative endocrinalogy : A. Gorbman et al, jehn Wlley and sons
. Medicat Physiology : W.F. Ganong(1981) :10™ editien Lange Medical
Pubtications ;.
. Principles of anatomy and physmlogy Tnmta Grabmwskl gth adltion John
Wilay & sons
7. Reproductive Physiology of vertchrates: Van Tienhoven A (1983) 2‘“1 edition
Cornefl Univ.Press NY
8. The pituitary gland :lmura.H(1994)2™ editionCompreshensive’ Endocr{noiogy
revised series Raven, NY
9. Comparative vertebrate endocrinology : Bentley, PJ.(1976),Cambridge Univ.
press, Cambridge
10. Comparative vertebrate endocrinomental: Beniley, P.J(1976)
Cambridge Univ. press, Cambiidge
11. Invertebrate endocrinology:D.B. Tembiare,Himalaya Publishing house
12. Endocrinology : Hardley
13. Endocrinology : Neqi

[ I N B

o
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SEMESTER-I
PAPER-il
GAMETE BIOLOGY & REPRODUCTIVE PHYSIOLOGY IN-HUMAN'BEINGS

Unit 1

Endocrinclogy of sex differentiation & judgment-
Chromasomal (genetic) basis of sex determination
Ganadal sex

Phenctypic sex

Brain sex differentiation

Reproductive cycle-

Adrenarche

Pubarche and puberly

Ovarian cycle

Formation of ova

Luteal cycle

Uterine cycle

Menstruation cycle

Estrous cycle

Unit 2 (15 Lectures)
Male reproductive system- '

" Analofny, physialogy and morphology of male reproductive system
Spermatogenesis and developmon’[ of spermatoma
Bmchemlstry of aemen

Endocnne mnirol B tesiiwtar furiction

Cheniistry and biosynthiesis of androgens

Secretion transport and metabolism of testis hormane
Physiological role of andregens- :

Role in spermatogenesis

Secondary sex characteristics

Anabolic function

Physielogical roles of: es‘;rogens it male -

Fertiliby

Male-behaviour.

Epiphyseal fusion

Unit 3 (15 Lectures)

o

~Female reproductive system - - - o
-Anatemy of female reproductive bystem-

Ovary

Fallopian tube

Literus

Cogencsis

Ovarian harmones
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Cheniistry, biosynthesis, secretion, transport, functan, action ang metabolism
of Estrogens Progestercne and Relaxin
- Contral of wvarian function
Abnosmalities of ovarian function
Unit 4 {15 Lectures)
» Fertilization
Pre-fertijization event
Biochemistry of fertilization
‘Post ferlilization event
« Collection and cryopreservation of gamete and embryo
« Formation and develepment of placenta and its endocrine function
« Role of hormone in Paturition and Lactation
« Hormonal and immune contraception

Suggested reading material- .
1. Developmenlal Biology, 2™edition,Lecn, W B Saunders College publishing
2. Current topics in Developmental Biology eds. R.A.Pederson and G.P.

Schatten

3. Principles of animal development biology : 5.C. Goel, Himalaya Publishing
house : _

4. Developmental biclogy, S.F Gibert, 4" edition, Sinauer Assoc. Inc.
Publishers

5.  Anintroduction to Developmental biology : D.A. Ede
6. Principles of Developmental Biology : Paul Weiss edited by
' HafnerPublishngCo. ,NY
7. Cells into organs : 2™ edition The forces that shape the embryc John
PhillipTrinkaused, Tom Aloisi '
' 8. Principles of development :LewisWoipert et at 1998, Oxford Univ. Press
8. Foundations of embryology : B.M Patiern & 8.M. Carlson, Tata McGraw Hill
Publizations ,New Delhi ' '
10. An intreduction to embryology : Balinsky 1981 5™ ed. {CBS Coilege
ublishing)
11. Embryonic and foetal development Cambridge Univ press. By Austin
and Short 1982,1992 2" ed.
12. Marshall physiology of reproduction : Longmont Green and Co. London Vol
1and 2, lamming 1984,2000
13. Deveclopmental biology; Gudrick
14, Endocrinology : Hardiey
15. Endocrinology : Negi.
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SEMESTERHI
PARER-II |
MOLEGULAR CELL BIOLOGY - SR

Unit 1

Biomembranes

Structure,molecular compgsition and function of plasma membrane
Specialization pf plasma membrane

Transport across cell membrane,diffusion, facilitated diffusion, ion channel,
active transport and purps, Uniports, Symports and Antipons

Unit 2

L

Cytoskeleton- :

Micrafilaments and microtubulss-struciure and dynamics

Rale of microtubules in mitosis

Cell movements- intraceffular fransport rofe of kinesin and dynein
Signal transduction mechamism

Cilia and flagella

Unit 3

Cell cycle and its contreliing mechanism check points in cell cycle
regulations CDK’'s and cyclase

Celi-cell Signalling-General idea

Cell-cell adhesion and communication

Ca++ dependent homophyllic celi-cell adhesion

Cat++independent hamephyllic cell-cell adhesion

Cell matrix and adhesion

Integring

Cotlagens

Cell organelles

Structure and function of mitochondria, ribosomes, golyi bodies, endopiasmic:
reticulum

Unit 4

Genome organization

Morphological and functional elements of Eukaryotic chromosome
Morpholegy of giant chromoesome

DNA- structure, replication and genetic code, RNA-structure, franscripfion and

transposcn

Intraceliular protein traffic

Protein synthesis on free and bound polysomes
Uptake inte E.R

Uptake into mitechondria

Biology of cancer
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» Biology of ageing )

« Apoptosis-definition, mechamsm and sagn:fcanbe

‘Suggested readmg ma’seriais ' Lo

1. Molecular cell biotogy : J.H Dameli, H. Lodish and D. Baltimore Scientific
American book Ine LSA

2. Molecular biolegy of the celi, : B.Atberts, D, Bray, J. Lewis, M. Raff, K.
Reberts, and J:0:"atsor, Garland Publishing Inc NY

3. Molecular celf blology : P.K Gupta

4. Melecular cellbiolagy : D Robertis
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SEMESTER-I
g ;FAE&ER-W
TGOLS ANEI TECHNIGUES FOR BIOLOGY

Unit 1 e
. Prmmpal and use nf ﬁpnatgii,c mstrumﬁnts

Balanc;es pH metEj‘ pqlorimgter spaqir@ﬂhﬂtnm&ter uitra ccntnfuge
« Microscopy

Principle of: ||gh:t TFHHSH'IISSIDH,.,E]BG’(FDF! (SEM TEM]phase contrast

Fluoresaenca : )

Unit 2 (15»Le¢tu‘re83 e
» Microbiclogical’ technsquas
Media. prepafa‘t@mﬁﬁdﬁ dlfétlon
tnogitatioh Ad grd‘ﬁﬁ’-iﬂmé‘r’r'rtdﬁﬁg
« Cell structidre teﬂhmques i
Dasign andﬂmcﬁeﬁmﬁrsshe wﬂure lhhtaratnry
Cultire: medis prébét’ﬂﬁ%ih o
Cell harvesting method R
Cell viability testing R
Cell proliferation measurements’ -
Unit 3 (15 Let;fufesl g ‘
. Cryatechnlqh“a’ S h SRR -
Cryupresewaﬁbn for chlks! tlssues and- r:-rgamsms
Crydtechnigiss Tar hgh’t Hicioscogy -
Ciyotechniqués far: Eleétron‘mistoséopy
« Immunological techniques based on antigen antibody mteractmns
Agglutination and precipitation
+ Biosensors

Unit 4 (15 Lectures} S '
. Separatlon tech Higaes: in Bjalogy o
Molecular separations by-chtomatography and its d:fferent types
Electrophoresis- paper and ggl- -
Organelle separation by centrifugation
Cell preparation by density gradient, centrifugation affinity adsorption

-

Suggested Reading materials
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1. Intrc)ductlon to mstrumentai anatysis- Rnbert Braun , McGraw Hill Pui:-llcaimn

_ 2 A bic}l@gist gu;de to principies and techmques of practa-::al bmchem:stry-]r(

© o Wilsan dnd KHEeding EBS Bdn: T T e
3. Clark ang Swizer, Experimental Bigchemistry, Freeman, 2000

4. Locqum and’ Langemn Handbook of M!croscupy, Butterwaths, 1983

5. Boyer, Modérn: Experlmentai Blmchemtstw, Benjamin, 1993

General &mearati\ce endocrmni gy les _
1. D?:,,___;_ Lol cif;var‘;‘ s € "ﬂwﬂﬁ drtebrates ( Fis nes,

ﬂéwfaﬁlé{a’rﬁ?ﬁ&?lsf ‘Eflrtual]
ﬁi‘ cﬁt&iﬁa -

Not&- a :

1. tlse of. anirna far dissection and prachcal work is sub;ect to the. condlttons that
they are notbanred.under the wildlife protection ag&ts '

o Exiéiriaf features and anatomy shuldlbesludied’ by dlq;fal teuhnlques and
the altérnatives: Whereverdwezantmam ns‘studies it should he etther pest ar
culturable species without palnlng 1ham :
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SEMESTER-I
LAB-COURSE |

SR ~Time-06 Hours
Max. Marks-100
Distribution of marks in practical exam.

1, Dissection of Endocrine glands fvirtual {10)
2. Spotting {Endocnne glands& Embryology} {20)
3. Cytological preparation/preparation of estrogen cycle (10}
4, Microtomy (20)
5. Preparation of egg window and Blastodisc (10)
6. Viva ' {10)
7. Sessional ' (20)

Total= 100

SEMESTER-I

Lab-course ll

Molecular cell biology

Study of Prokaryetic and Eukaryotic cells

Study of permanent slides -Mitosis, Meiosis and cell organelles
Temporary squash preparation to show mitosis and meiosis
Preparation of giant chromosemes, barr bodies

Histological study of cancer cells

Al ol

Tools and technigues for hmlugy

6. Use of balance Ph meter, colorimeter, centnfuge spectrophotometer,
camera Lucida etc.

7. Molecular separation by Chromatography, Electrophoresis

8. Media preparation

9, Cell culture

10. Colorimetric estimation of glucose, protein, RNA, DNA

11.-Absorption-spectrum-of any coloured-sohtion . -~ SRR L

12. Histochemical techniques

Note-
1. Use of animal for dissection and pracucal wark is subject to the conditions that
they are not banned under the wildlife protection act -
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2. External features and anatomy should be studied by digital techniques and
ihe alierndtives. Wherever live animals is studies it should be either pest or
culturable species without paining them S S

SEMESTER-H
" LAB-COURSE Il
Time-06 Hours
Max. Marks-100
Distribution of marks in practical exam.

1. Spotting (mitosis and meiosis, Tools & Techniques) . (20)
2. Exercise based on cell Biology o - (10)
3. Chromatography - S (20)
4. Colorimetric estimation : . (10}
5. Application of different: instruments : (10)
6. Viva - (19)
7. Sessional . _ ' S (20

Total= 100
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SEMESTER-HI
PAPER-|
COMPARATIVE ANATOMY OF VERTEBRATES

Unit :
« Origin of Chdrdates- Amphibians, Réptigs ; Birds and Mammals
+ Classification of vertebrates up to orders with examples

Unit 1 ' R T
Verebrate integument and its derivatives.  Developmgnt and goneral
structure and function of skin and its derivatives. Gldnds, Scales,

Horns, Claws, Nails, Hoofs, Feathers an_d_ﬁ_t'a_'i?’si S
« Evolution of Heart, Evolution of donli¢ drchiegs.

Lnit IN

1. Digestive system comparative account of digestive organ

2. Respiratory systeim’: Comparative aecoutit of respirafory drgans.

3. SKeletal system : Compartative account of Jaw Suspensorium,
Vertebra! column- Develapment of vertebra and vertebral column, types of
vertebra, Limbs and Girdles.

Unit IV (15 Lectures) -

« Comparative account of Urinogenital system in vertebrate SORes.

« Comparative account of Brain and Spinal cord in vertebrate series,
» Sensary receplors

Suggested 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.5. Structure and habit in vértebrate gvolution - Sedgwick &
Jackson, London
. Kingstey, J.S. Outlines of Comparative Autcenemy of Vertebrates,
Central Book Depot, Allahabad.
. Matcom Jollie, Chordata morphelogy, East-West Press P, MNew Delhi.
. Milton Hilderbrand - Analysis of veriebrate-structure. V-Ed. John Wiley, NY- - TR
. Tansley, K. Vision in Vertebrate. Chapman and Hall Ltd., Londen.
. Waiters, H.E. and Sayles, L.D. Biclogy of Vertebrates. Macmitian &
Co., NY
9. Romer, A.S. Vertebrate Body, llird Ed. W.B. Saunders Co.,
Philadeiphia. '
10. Young, J.Z. Lile of Vertebrates. Oxford University Press, London.
11. Montagna, Y. Comparative anatomy. John Wiley & Sons inc.

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

13, Walerman, A.J. Chordata streclure :and functlcun Macmlllan Ca., New
York- - -

14. Lovitrup, S. The Phylogeny of Veﬁebrate John Wi!ey& Sons, London,

SEMESTER-II
PAPER:-I}
Biosystematics and Taxonomy

Unit 1

« Definition and basic concepis of biosystematics and taxonomy.
Historical resume of systematics
Importance and applications of biosystematics in bialogy

« Trends in biosystematics concepts of ditferent conventional and newer
aspects
Chemataxonomy
Cytotaxonomy
.Molecular taxonomy

Unit2 . :

« Dimensions of speciation and taxonomic characters
Mechanisms of speciation in panmctic and apomictic species
Species concepts and species category '
Theuories of hiclogicai classification
Taxonomic characters and different kinds

Unit 3
Procedure keys in taxonomy
Taxonomic procedures-taxonomic collections, presesvation, curettlng
Taxonomic keys-different kinds of taxonomic keys, their merits and demerlts
Pracess of typification and different Zoolegical types
international code of Zoological Nomenclature {ICZN}

Unit 4

« Biodiversity
Types of Biodiversity
Hot spots of Biodiversity
Threats to Biodiversity
Conservalion of Biodiversity

» Evaluation of biodiversity indices
Shannon-Weiner index

Suggested reading materials-
1. Biosystematics & Taxonomy Dr.R.C. Tripathi, University Roock House JAIPUR
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-~ ;m th b

. Theory & Practice of Animal Taxonomy V. C Kapoor, 5th Edition Oxford & IBH

Publishing Co.

. Principle of Animat Taxonomy G.G. Simpson, Oxfard & 1BH Publishing Co
. Elements of axonomy Earnst Mayer - :

. Biodiversity £.0. Vilson, Acadmic Press Washmgton

. The Biology of Biodiversity M. Kato, Springer

. Molecular Markers - Natural History. &. Evolu‘uon J.C. Avise

SEMESTER-III

PAPERAIL.
IMMUNOLOGY AND. EIEVELOPMENTAL BIOLOGY

UNIT- 1

innate and Al:quired tmmunity

Gell-and Organs of immune- Sysigm
Organization and Structure of Lymphoid organs
Cells of the immune system & their differentiation
Lymphaocyte traffic -
Nature of Immune response

Nature of Antigens

Antigenicity and Immunogenicity

Factar influencing immunogenicity

Antigenic determinates/epitopes andheptené

UNIT-II

Antibodies (Immunogiobulins)
Structure & Function of antibodies
Immunoglobulin Classes & Subclasses

Antigen- Antibody inleraction

B Cell Maluration, Aclivation and Diﬁerentramn“"' """ et omm T T

B- Cell Receptors
8- Cell Activation and Proliferation
Humeral immune Respense Kinetics

T- Cell maluration ac;ivation and differenttation
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T- Celi Receptors
- T- Cell Activation and Profiferation

T- Cellular Immune Response
UNIT- NI

» Compliment System & it reguiation

Consequence of Comptiment Activalion
"« Major and Minor Histo- compatibility Complex

Structure of MHC malecule
Peptide interaction with MHC molecule
Cellular distribution and regutation of MHC expressian
MHC & Susceptibility to infections disease
MHC & Susceptibility to infections disease

« Hyper sensitivity and immune responses to infection agents especially intra

cellutar parasites
UNIT- IV

Cleavage (Segmentation) and it Signilicance

Gastrulation
Tubtiation and extension of the Major Qrgan- forming Areas: Deveiopment of
Primitive body form
Basic Feature of Vertebrate Morphogenesis
« Hisiogenesis and Morphogenesis of the Organ System
The Cardic Vascular Spegjallr System

The Nervous System

Suggested Reading Matertals —

immunology by Kuby, W.H. Froeman USA

Fundamentat of immunology by W. Paul

Essential Immunology by M. Rohit, ELBs Edition

tmmunciogy by Richard M. Hyde, Roberl A. Patnode, A Wiley Medical
Publications

Reproductive Physiclogy by Guyton
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BILASPUR UNIVERSITY, BILASPUR
M.Se. Semester |l
Zaology
: M:Marks= 100
Tl'na-t:hr},r = 80
Internal = 20
Paper IV Population Genetics and Evolution {60 Periods)
Unit 1
' 'Cancept of Evolution and theories of Grganic Evolution with an emphasis
on Darwinism, Neutral Theory of Evolution
s Neog-Darwinism -

s Hardy-Weinberg Law of genetic equilibrium.
o A detaited-account of destabilizing forces —
(i Natural Selection  (ii) Mutation (iii) Genetic drlft fiv)
Migration  (v) Meiotic drive,
Unit
» Geneti¢s raf speclatmn
o  Models of speciation {Allopatric, Sympdtric and Parapatric).
G Patterns and mechanisms of reproductive isolation,
« Genetics of Quantitative traits in population.
o Analysis of quantitative traits.
o Inbreeding depression and heterosis.
Unit I
« Molecular Evolution
o Gene Evolution
o) Origin of Higher categories
0 Major trends in origin of higher categories.
G Macro and micro Evolution
» Maolecular phylogenetics.

How to construct Phylogenetic trees ?
Amino acid sequence and phylogeny
Molecular Clock.
nit IV
Quantifying genetic variability
Genetic structures of natural population
Phenotypic variation
Molecular population Genetics
Patterns of change in nucleotide and amino acid sequence
Emergence of non Darwinism- Neutral theory
Genotype environment interaction
Population Genstics and ecology
o Metapopulations

Do oD & OO0 *gE0 0o
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o Why small populations become extinet
o Conservatian of genetic resousces in diverse {exa

Suggested Reading Material

1. Dobzhansky, Th. Genetics and Origin of Species. Columbia University Press.

2. Dobzhansky Th., F.l.Ayala, G.L.Stebbines and J.M.Valentine. Evolution.
Surjeet

Publication, Delhi.

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

4, Hart, D.L. A Primer of Popllation Genetics. Sinauer Associates Inc.,
Massachusetts.
5, Jha, AP. Genes and Evolutions, John Publication, New Delhi.

6. King, M. Species Eva!utmn -‘The rale -of chromesomal change. Cambridge
University: o

Press, Cambndge
7. Metrel, D.J. Evelution and Genetics. Holt, Rinchart and Winston Ine.
8. Smith, J.M. Evolutionary Genetics. Oxford University Press, New York.
9. Strrkberger M.W. Evolution. Jones and Bartett Publishers, Boston, London
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M.Sc. Semester Hl

Zoology Practical - o
Lab-course |
{Comparative Anatomy)
1. Dissection of animals - Amphioxus, Scoliodon, Electric ray, Sting ray,

'Ca[otis, Bird head, Rat (Subject to availabitity of material) / study through
" alternative methods of dissection.
2. Micro preparation of suitable.and avatlable raterial,
3. Study of the representative examples of different classes of Chordates.
4. Study of permanent stides showing whale mourt or section as per
Theory syllabus, including em;bﬁo'j;::ggi_gg:_l.'fé lides of Frog and Chick.
5. Osteology of Amphibla; Reptils, Bird, Mamrmal. |
6. Study-of a‘nima'l":diver'si-t-_],r'by.lfield-.j:nip: and.excursion, Extension activity

to spread health awareness. Students have to submit project report.
Biosystematics, taxonomy & Biodiversity .
1, Study of biodiversity amorig Various irivertebrates and vertebrates
(Listing '6f ali’thé anim3ls found in'ahd around your house and also try to find
. out their Zaological names)
2. Collection of varjous insect species ; :
3. Vigiis to a foéal animél park of o6 To identify and study the captive
fauna and preparation of report o S
4. Study of adaptivé characteristics of various invertebrates and
vertebrates in different climate _ '
5. Taxonamic key formation.and conversion
6. Study of biodiversity in grassland and pond water by using Shannan -
Weiner index . - o

M.Sc. Semester I

Zoology Practical
Lab-course | '
Time-06 : ' Hours
Max. Marks-100
Distribution of marks in practical exam.
1. Dissection of Vertebrate {virtualfother method}

(10}
2. Spotting 1to 10 {20
3. Micro preparation {t0)
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4, Exercises related to Taxonomy. (Three} {30)
5 Viva - _ (10)°

6. Sessional {20}
Total= 100

M.5c, Semester il

Zootogy Practical
: Lah-course Il

Immunulagy anﬂ E!evelapmentai Biolagy

1. DissBetion of Primdry-and secendary immune organ from mice

a. Preparation of singlée suspension from:bone marrow

b. Gelt counting aud vigbility testing of the spleénocytes prepared

2. Ri:éparaﬂﬁn aﬁdﬁtugtyf,of*phagﬂnytos:s by spleenic peritoneal
macrophia s

3. Ra}sing pﬁ]?ctdrﬁal 'n{rlzr d m mice, serum collecton and estlmating

s ) ’ %ﬂﬂ methnd- '
ﬁuﬁt’g}%) a"ss-éy for antigen- -antibody. specificity

4 An,t oy iflaat: n.from tha serum collected from immunized ntice,
aﬁ‘irut)? pu%'l’ﬁ:}a“tﬂ&g ro atng"i-aphy

5. B;Ipmi oup 4 testll,!gﬂ- B0 ,AB AND Rh factor

6. Indised Bréeding in Frog

7. Culture: of chick Entbeyo In Vitro

8. Stugl¥ of chick:ambry: s hy wtal stamng .

9. The' echmque"?d*rt, ??whuie riount. preparatmn of chick embryo
10. Demuanstration of Cell death
1. - Study of Mifesis (a) Techniques for chromosomes preparation (b}

Preparation of Méiotic chromoesomes for Grosshopper testies {c) Auto
Rediography

Papulation | Genetics and Evolutron
a, I An expenment retated ta quantltatwe genellcs genotyplc frequem:les

ii. ABO biood group data
b. Numeric exercise related to-
i. Natural selection

ii. Changing gene frequency
Chramosomal Polymorphism

www.snpv.ac.in




STETE Fege Yew favataared, g Iaten, sifyen e, e

(EwiaTe)
IR UIdgPH

M.Sc. ZOOLOGY

© MLSE. Semester (I
Zoology Practical
Lab-course ll e
Time-06 Hours
Max. Marks-100 _
Distribution of marks in practical exani.
1. Dissection showing primary and secondary immune organ
of mice virtual / other method
(10) _ bt i
2. Exercise related to immune response
(20)
3. Exercise related to developmental biology/
Preparation of egg window and Blastodisc
{(19) S '
4. Exercises related to quantitative genetics
{ hardy Weinberg law (20)
5. Exercise related to natural selection
{10)
6. Viva {10
7. Sessional : ' (20}

Total= 100
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M.Sc. Semester IV

Zoology
' M.Marks= 100
Theary = 80
internal = 28

Paper-I Neuro Physiolegy & General Physiology
UNIT — I {#5.Lectures) :

« Centrat Nervous System Gross Anatomy of Spinal Cord! _
« Histological structure of Nervous tissue Neurons and Neurcgalia & its
 function. .' N
« The Meninges, NEErotropﬁir;l-s-._:&-,_',C'-_‘,;'e'ré-b:rn__s_pi_n;':ll, Fiuid (CSF) and its function.
+ Physiological Properties of nerve rfibres and mechan.i.ém of conduction of
Nerve N
Impules in Non-meduilated and: medullated Nerve fibre.

» Nerve endings ( Bio-Analyzers)

UNIT —1i {15 Lectinmes)

= Synapse — structure, Properties and its reuptake mechanism.

- Neurn. transmitters : Classification, structure, recepters, function and
metabolism.

s The Cranial and spinal Nerves,

= Autonomic Nervous system: Sympathetic and parasympathetic system with

special comparison to hormonal mechanism of transmission through

autonomic

nerves system .

UNIT - It {75 Lectures)
» Feeding Mechanism and comparative Physiology of Digestion.
o Various digestive juices, its composition, function and mechanism of

secretion. )

o Physiology of digestion for carbehydrate, Protein, fat & NMucleic acid and its
absorption. _
. %jﬁalio of Body Fluid and its reguiation.
o Structure Hunclion, synthesis & composition of Blood, Blood group system.
o Bload Cougulation & De-fibrinisation.
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»  Cardiac cycie Heart sound and ECG.

Respiratory systém and Physiciegy of Respiration .
Structure of respitatory track\

Breathmg F'hys:ology,
Transport of Gases *
Oxygen camage

-

TR s

oo O

[ §
g
o
@
@
o
=
O
a5y
-5
&
3
9
6
s,
o
o

o Tlssue Respjrapon

UNIT.. AT 3 (15 ,Lei}lures)

. Cbnirachle elémients and its Physiology .

Propemes of Skeletal, Smooth & Cardiac Muscle.

Structure of Musgle.

Uiffa & Molecular of Struqtﬂre of Muscle.

Structure of Safcﬁp!asmlc reticulum & its rele in Muscle Contraction.
Thearies and Physmlt}gy of musele contraction,

Changes dufing musele: Ga?dra:%fmn T

Enzyme used in muscie contrais‘tian

D002 w00

o

: Excnetary Substa
Physiology of ver ﬁ%r eﬁc‘féﬁén
Structure of kidney.and its Excretory Physiology.
'Frgma_fuon of Uflne
Regulation of body temperature.
Pyraxia :
H‘?pﬁthﬂ[miﬂn‘ I ST

T I A e s B e e T

Suggested 'Rea’dmg Matei‘“als

1. Th;;ﬁram Our:Nervous. System by-Seymour Simon

2. Mass Action in the Nervous systern by Walter J. Freeman

3, Human Anatomy and Physiology with Interactive physiology 10-system Suite,
gth Edition by Elaine N. Marieb and Katja N. Haehn-(fan 10, 2010)

Neumanatomy by.H. G; Sj}ell

Clnical Neurop‘hysmlogy— étfude for Autﬁer— Slsevier

Foundatiens of cellular Neurophysiology ( Bradford Books) Daniel Johnston
Medical physiology- by Ganong

Medical physmlagy by, Gyat@n _

Human Anatoimy and Ph‘ysmf@gy by-Tor Tora

Q. Human Physiclegy by G. C. Chatterji

'*EDPQ.“'P"!'-”:“
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M.5¢. Semester IV
Paper |l Biochentistry , . -
Metabolic Regulation and Cell. Funchon {EB Penods) :

M Mﬂrks- 10@ '

¢ ' ' Thebrf,- i
S mmnal--*m-

UNIT- | {15 Lectures) -
« Waterthe solvent of life
a 'Ch"élﬁistw @f water

. Geneml Struc:ture of Monosaschame ::-;-;_;:-

o Namanclature Deﬂnttmnand C!dssiﬁcatlan

o -FmﬂnattonofManosacchande Formamn gfgrumse'-'- ST

= Lmearfﬂﬂ‘n T :;:._-f.--,;:-

ng farm -

- Hawarth perspective f-armate -
+ Ocoufrence, GChemistry, Praperties & hiydrolysis of Ohg@sam;handes
(Sut:msﬁ Lactose Malt@se Cellnbmse. Iaqgna[{.gse &Trel:}aj_@ae}ﬁ

y;a'_lufaﬁmc acid,

e (PR R B
. *..ff.-\_d- Tows T T

.;

Chnndrmhmand Hepann)

e igs
. Meiabohsm of Carbohydrate

«  Geperat Structure, Classrﬁcatmn and func‘uon ﬂf Ltp:ﬁs :
: .L:pjd*Metabollsm '
- UNIT- It {75 Lectures)
T 7"« Biosynthesis of Amino Agids and Structure & ﬁ?éﬁérﬁgs
. Chemical bord — Peptlde Bond -
o Secondary bond — Disulfide Hydrogen, Naon polar or hydmp_hobic and lonic or
Electrostatics .boﬁd

o Characteristic of Chemical bond
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» Protein Configuration

(a)Primar:y_Stmcthe {b) Secondary Structure (c) Tertiary Structure (d)
Quatemary Structura '

« Binlogical function and metabolism of Protein

+ Melabolism of inorganic selements

o . Macro-.Minerals '

o Micro — Minerals

UNIT- ll {75 Lectures)
« Nucieic Acid
‘Chemistry of DNA & RNA

)

o Nucleo Proteins .
o Metabolism of Nuclsic Acid {Anabolism & Catabcelism)
o Biological importance of Nugcleic Acid

« Figasanoids

= Viiamin

o Water & Fat Scluble Vitamin

o Chemistry, Occurrencei_gdr}_d_PhysioEugical role of Vitamins
UNIT- IV (15 Lectures)

s«  Enzymes

o Nomenclature and Classification

o Co- enzyme, [soenzyme or Isozyme & Lysozyme

o Biological role of enzyme

¢ Properties and Characteristics of enzyme

o Three Dimensional Structure of enzyme

‘o Enzyme Inhibitors and activators

o Mechanism of enzyme action

« Biological Oxidation

o Mitochondrial Electron Transport Chain

o Oxidative Phosphorylation

o Utilization of Krebs Cycle
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o Enzyme & Co — enzyme involved in oxidation & reduction

' Suggesied Reading Materilas- :
1. Lehninger Principles of Binchemistry, Fourth Edition
David L. Nelson, Michael M. Cox Publlsher W H Freeman
2. Siachemistry
Donald Voet, Hardcover : 1616 Pages Publisher : Wiley, 3rd Ediion
3. Principles of Biochemistry with & Human Focus
Reginatd H. Garrett, Charles M. Grisham Publisher : Braoks Cole
4. The Molecular Basis of Cell Cycle and Growth Canitrot: -

Gray S. Stein (Edior), Renato Baserga, Antnnlu ‘Giordane, David T,
Denhardt, Publisher : Witey-Liss = ...

a. Experiments in Biochemistry : A Hands — on Approach
Shawn o. Farrell, 7. Ranalle Publisher . : Breoks Calg™
6.  Analysis of CD Effect on liver, Stomach. and [ntestine of Carp Fish by
Hundst, A, ' o
7. Histalogical and Histochemical staining techniqués by Homason

N
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M.Sc. Semester IV
Zoology
M. Marks= 100
Theory = 80
Internal = 20
Optional Group 1 : Paper ill Fish (lcthyology ) Struclure and Function (60
Periods)
Unit 1 (15 Lectures)
« Origin and evolution of fishes
« Cilassification of fishes as proposed by Berg
= Fish integument :
« Locomotion
) Ahmentary canal and digestion

Unit 2 {15 Lecfures)

+ Accessary respiratory organs

. Air bladder and its functions

» Weberianossicles their homologies and functions -
» Excretion and osmoregulation

« Acoustic-laterai line system

Unit 3 (15 Lectures}

« Luminous organs
Colouration in fishes
Sound producing organs
Deep sea adaptions

Hill stream adaptions

Unit 4 (75 Lectures)

Migration in fishes

Sexual cycle and fecundity
Parental care in fishes

Early development and haiching
Poisonous fishes, '
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BILASPUR UNIVERSITY, BILA‘SPUR
M.3c. Semester IV
Zaology

M.Marks= 100
Theory = 80
internal = 20
Optional Greup | : Paper IV Applied Fisheries (BD Ferlods}
Unit 1 (15 Lectures)

« Infroduction

s Colouration in fishes v

o Physncai colers chermicalcolors,mixedcolor factors (temperature
stimulation,light adaptive significance)

s Common diseases of fishes and their.care.

o Skin parasites and diseases, diseases of gills, dlseases caused by bacleria
and viruses,.- :

« Economic value of fishes : :

o Fishes as human focd fi sh for cattle, ﬁshmanure ﬁsh glue and msmgiass fish
leather

= Luminous organs

Unit 2 {15 Lectures)

« Fresh water fishes of Chhattisgarh and their culture

+ Maintenance of nursery rearmg and stockmg pum:ts

= Marine fisheries

o Deep sea, coastal, and off shore fisheries -

« Fishing method in sea coast

o Crafts of east and west cnast, other methads( Nets and Gears, electric
fishing, light fishing} _

¢ Riverine and ¢old water fisheries

Unit 3 {15 Lectures)

+ Reservoir fisheries-

o Distribution of reservoir fisheries
 Lacustrine fisheries- '

o lLake types , principle lake fisheries
» Estuarine fisheries

« Fish farming

« Principal éuliivable fishes 0 T e
Unit 4 {75 Lecfures)

+ Larvivorious fishes

= Exotic and transplanted fishes

+ Planktons-its role in pollution of water and fisheries

« Preparation and maintenance of aguarium
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« Induced breeding

Suggested reading materials

4. Zingron-Fish ‘and fisheries in India
2. Gavelander-Fish tiotogy

. Karkl.egler-Fresh water fisheries

. Nikalaski-Fish biclogy

. Identification of fishes-Days fauna
. E_.Khanna-Intraduction to fish

. Parihar-Fish biology

. Norman-Introduction to fishes

9. Mishra-ldentification of fishes in India

o0 =~ & & G2
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M.Sc. Semester IV

Zaology
Optional Group g Paper:il Cell Bmlogy {60 Permds)

M.Marks= 100
Theory = 80
Internal = 20

Unit-1 (15 Lectures)
« Malecular crganization of eukaryotic ehromosomes

o siructure of nucleosome particles. and higher order cnmpactmn of mitolic
chromosomes, chromatin re-modelling

» specialized chromoasomes:

o structural orgdnization and functional sigmflcance of poiytene chromosomes

« DNA methylation specialized chromosomes |1

o structural organization and functional significance of lamp brush chromosome.

- Unit-2 (15 Lectures)

« Structural arganization of Eukaryonc genes, interrupted genes and
overlapping genes-and their evelutien

» Gerie families: ‘

o Organizatign, evolution and significance

+ Transposable genetic elements-of prokaryotes and eukaryotes

« Organisation of eukaryotic transcriptional machinery promoter enhancers
transcription factors potymerase activaters and repressors.

« DNA binding domaihs of transcription apparatus zinc finger steroid receptors
hemeo domains HELIX-loop, Helix and Leucine Zipper

Unit-3 (15 Lectures)

+ Eukaryotic transcription and Environmental control

« Environmental modulation of gene activity Molecufar basis of thatasemias
muscular dystrophy cystic fibrosis

o -DNA rearrangement

o Amplification during development

o Unit-4 (75 Lectures)
« Drosophile development
...{a)..Cleavage. {b) Gasirulation. Origin. of Anterior. ~Posterior. {Maternat .effect ..

genes and segmeniation genes

» Drosophila develspment and origin of dordal ventral poiarity
= Basic idea of homoetic selector genes Homectic mutation and its significnce

Suggasteﬂl Reading Materials:
1. Robertis, De and Roberiis Cell and molecular biology Lea and Febiger.
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2. Watsan Hopkis Robérts 'Stéity Wamar, Mﬁleﬁular BmIagy of the Gene the
Benjamm Cummings FPublishin® Enmpany inc:.
-~ -3rBraesi; berts Brayewis: Raf{ Rabens AWatsonihMpledilabBiology of the
Cell,Garland Publishing inc. .
4. Watson Gilman WltkOWSRIZE}I[&r Recumbmant DNA Scientific American Books
a) Karp Gerdid Gell Biclogy :
b} LewinB. Genes VI
c) King Cell -Biolugy
d} Kaniel L. Hartl, Elizabeth W. Jones. 'Genetics-Pﬁn‘cipalg-and-An.alysis_;-Jones
. and Barlelt Publiskers. = T '
5. Kuby, Immunology. W.H. Freeman and Company
8. Roilt Male Snustad immunolagy.
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B}LASPUR LINIMERSITY BILASF’UR
M:St.: Semester IV : S
Optiarial: Graup«li“ Pap‘érgft_,. tular and Mnlecularﬁfgamsatmn' '
{60 Permds}

: M_.Majrks__:'.1 B0
- Theory.= 80
'E'i"ité‘rn'ai = -'20"

CUniA IS Lactﬂrﬁs} . ' v '
. Generat ergamzatmn :a[nd charactenzes of v:ruses {Examples S‘J 4ﬂ and
* Yeast S
o Siructure, raproduet@n and chremc-some Qrganization
o las;c. ideze of its '{'Gatians a‘s vac:t-srs f-:;r gene c;t@nmt;

i3 (#8.kseto
. Géﬂaﬁ"a ﬁrpl zix
o Gejv.éi' -[paza&aﬁaﬁd.-aot value]

Cell: surfaﬁe chaﬂges

La)

O Cyloskelatan chan‘ges

o

- Genetk; bas;s of~human cancer

- Chmmosomal abromalities in-human cancer

- General idéa of nnchogens and proto onchogens
- Onchagehce and cancer

« Transforming Agents

« TumorSupressorgeanes
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» Receptor — Ligand interaction and srg;nal transduction, Cross —talk
among various signaling pathways

Suggested Readmg Materiats:

1. DeRobertis and, De Robertis Cell and Molecular Biology. Lea and Febiger

2. We Watson Hopkingrebertssteits, Weiner molecutar biclogy of the gene, the
Benjamin / Cummings Publishin Company nc.

3. Bruce alberis, Bray, Lewis, Raff Robeérts, Watson molecuiar Btology of the
cell.gadand publishing inG:

4, P.K. Gupla, Molecular Cell Biolagy Rastcgt Publication.

5. Watson Gtiman Witkowski, Zoller Recombinant D.N.A. scientific American
Books

6. Gerald Karp. Cell Biology

7. Lewin B. Genes Vi

8. King Cell Binlogy

9. Baniel L. Hartt Elizabeth W. Jones, Genetics F‘rmmples and analys:s Jones

and Bartlett Publisher,

10. Lodish, Berk leurskyl Matsuda;ra Baltimore Dernelt Molecular Cell
Bialogy W.H.Freeman and company

11. J. Travers Imrmunclagy. current Biciogy limited

12. Kubey Immunslogy W:H. Freéman and-Company

13. Riott, Male Snustad Principtes of genetics John Weley and sons Inc.
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BILASPUR UNIVERSITY, BILASPUR
M.Sc. Semester IV

- ' Zoology
' M.Marks= 100
Theory = 80
Internal= 20

Cptional Group 11l : Paper il Entomolngy {Morphalogy and Physiology of
: T - Insects} (B0 Periods) :
Unit 1 {15 Lectures)
. Cephalisatmn anc! theorles ahaut :}ephaiisatmn
« Thorax, legsi |n lummohon and functmnal maodification of legs
. Integumeni Bcierofization and moulting
« Wing vanatign- General-and in the orders- Lepidoptara, Diptera, .
Hymenoptéra Co!eoptera and Hemlptera
Unit IV #8 Ldetdres) 2 :
- Dtgestive system and physmlogy of digestmn
« Exgletiry -organs; excretion’ahtd csmoregulation
+ Respiratory structure and respiration
. Resp:ratery adabiﬁiﬁon in agualirand endoparasitic insects

s Circulatian, Haamocﬁewand bjoad ccaguiatlon
Unit.Hi: (:!5 Eectirds) L

o Nervous system- Principle mndlrcataons

« Pholereceplion, mechanoreception chemareception

« Sound produding structure and functions

» Bicluminiscence, reproduction and metamorphoses and Diapause
Unit IV (75 Lectures) .

» internal and external organization of repraductive organs

« Endocrine coritrol of reproduction and metamorphoses

s Dwevelopment- Embryonic and Poest embiryonic

+ Types of Larvae

+ Types of Pupae
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M.Sc. ZOOLOGY

BILASPUR UNIVERSITY, BILASPUR
M.Sc. Semester [V

Zaology
' M.Marks= 100
Theory = 80
_ Internal= 20
Optional Group Hl : Paper IV Entomolagy (Taxonomy, Economic

Entomalogy and Pest Contral) (60 Period
Unitl {15 Lectures)
« Histery of Insect classification, Basis of classification
Brief concept of ail insect orders
Characters and classification upto principal families of fotlowing- -orders-

a. Thysanura b. Collembola ¢. Orthroptera
d. Hemiptera  e. Mallephaga 1. Lepidopfera
g. Diptera h. Hymenoptera & 1. Coleoptera

(Insect classification as per Essigs's College enlomulogy)

Unit )1 {75 Lectures]

. Clasmﬂcatlan Flfe JCycIe Goﬁtrt}l measures and Economic Importance of the
following-

» |mportant pests mfPaddy

» |mposrtant pests of Sugarcane

= Important pests of Putses in the field eg Gram, Pea, Arhar,

« Important pests of Vegetables- Bringel, Cabbage, Cauliflower, Lady finger and
cucumber

Unitlll {15 Lecfures)

« Classification, Life cycle, économic importance and control measures of
stored grain pests- namely: Sitophilous eruzae, Corcyre cephalonica, Tregederma
granarium, Tribolium ¢asfeneum, Callosebruchus chinensis, Stotroga ceretiela

» Life cycle Bionomics, Damage petential and control measures of Aphids and
its phases

» Phases of Logust- Schlstc-cerca gregarine, Phase theory of locust

» Social ife in Insects

» Parasitism in Inseols -

Unit IV {15 Lectures)

Pest Centrol

» Physical and cuitural control
Chemical control
Biological control
Integrated pest control
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M.Sc. ZOOLOGY

BILASPUR UNIVERSITY, BILASPUR
M.5c. Semester IV

Zoology
M:Marks= 100
Thamry 80
' mternal =

Optienal Group IV ; Paper lll W:ldhfe Cunservanon (GB Penod]
Unit-1 {15 Lecturesj
- Wilddife-

Qur consawatton e@hlcs
Importanse of mnsewatron o
Causes of depleficn -
World conservation stratégies.

g Evatuation.and manaqgment afmld eltfe

o Physical pa‘rah'ia‘ie ~ Topography, Geology, Soit and water
o Biclagical Faramelars - foad, caver, forage, browse and, cover est:matlﬂn
o Standard: e‘va}uaum precedures remqte sensmg and GI:S
Management . of. t;qb;tats -

Setting haek. Siccession

Grazing Iaggmg S

Mechanical treatment

Advancmg the suocessrona! pmcess

Cover cfanstmchan S
-:Preservanan -of ganera! ganeilc dwersﬁy

a0 oo L9

L ]

[ S O R & S ]

Unit:2 {1 5 Lectures}

= Population estfmatlon '

o Population density, Natality, Birth rate; Mort;aifty feriility schedules and sex
ratio computation

o Faecal analysis of ungulates and camivores - Faecal samples, slide
preparation,Hair identification, Pug marks and Census method

-¢ - National-Grganization -~ e

¢ Indian board of wild life

o Bombay Natural History Society

o Voluntary organization involved in wild life conservation
wild fife Legislation - Wild Protection act - 1972, its amendments and
implementation.

« Management planning of wild tife in protected areas.
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- Estimation of carrying capacity

Unit-3 {15 Lectures) o
« Eco tourism / wild life tourism in forests

» Concept of climax peérsistence.

» Ecology of pertuberence,

« Management of excess populatien & translocation

« Bio- tclemetry.

« Care of injured and diseased animal.

Unit-4 (15 Lectures)

« Quarantine.

» GCommon diseases of wild animal

Protected areas Nattonal parks & sanctuaries, Community reserve
Important features of protected areas in Intfia.

Tiger conservation - Tiger reserve in M.P, in India.

Management challenges in Tiger reserve.

Suggesled Reading Materials:
. Gopal Rajesh : Fundamentals of wild life managemenl

2 Agrawal K.C ; Wild life.India .

3. Dwivedi AP (2{][}8} Management witd life in India

4. Asthana D.K : Envionment problem and sofutien -

5. Rodgers N.A 8&Panwar H.S : Planning of wild fife / Protected area Netwark in
tndia vol. the report, wild life Institute of India- Dehradun

§. Odum E.P : Fundamentals of Ecology

7. Saharia V.B : Wild life in india :

8. TiwariS.K : Wild life in Central india 9. E.P Gee : Wild life of India

9. Negi 8. : Wild life conservation (Natraj Publishers)
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BILASPUR UNIVERSITY; 'Bims‘#un'- |
M:S¢.. Semaaster 3 A
| betu‘ég,’r‘ S
. Marks= 100
Theory = 80
. Internal= 20
Optional Group IV : Paper IV Emnmnment am:l bmtjwersnty conservatlon
(60 Period)
Unit 1 {75 Lectures}
« Basic concept of Enwronmental Hiology Stope and En\.rlrﬂnmental
Science
= Bijosphere and Bmge{mhemucal cyc!es
« Environmental momtarmg apd |mpai:t aissesament
» Environmental and sustainable de\'elﬂpmant :
» Water conservatmn, rain water hanrestmg, water shed management

Unit 2 {15 Lectures} ' ' :

« GCause, effects and remedlal measure of Air pollution, Water pollutton
+ Noise. radioactive and thermal pollution -

_Agriculture pollution

Basic concepts of Bioaccumuiation
Solid waste management

Unit 3 {75 Lectures)
= Global warming and disaster management
« Cause of global warming

.
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+ Impact of giobal warming - acid rains and czone deaietmn green ‘house
effect :

. cﬂﬂfml measures of globat warming = T

1. Afforestatlon (h} reducfi‘on g ﬂse @f CFCS ' Lo

. Env:ronmenta[leglslatmn

Unit 4 {15 Lectures)

« Natural Resources:-

¢ Forest .
= Use and over exploilation of forests - K T
= “Timher extraclicn

Land

Land degradation. Landslides

Sail-erasion and desertification

o Water

» Wse and over utilization of surface and ground water

* Floods

» DBrought dams- benefils and pmb!ems

o Mineral

= Uise and explgitation

= Enviranmental effect of extracting: ang using mineral resources
c Food :

= World food problem

= Effects of medem agriculture and overgrazing

o Energy _

» GConventional and noaconventicnal energy resources

* Using of alternate energy sources

= Rale of an individual in conservation of natural resources

* ECquitable use of resaurces for sustainable life

* Biodiversity crisis — habitat degradation poaching of wild life
= Socio econamic and political causes of loss of biadiversity

* |n situ and ex-situ conservation of biodiversity

= Value of biodiversity

LIS

Suggested Reading Materials:

. Arora : Fundamentals of environmental biclogy
- Anatrrakrishnan : Bio-rescurces ecelogy

. Bottain : Environmental studies

. Bouhey : Ecelogy of populations

. Clark : Elements of ecology

. Dowdoswell : An introduction to animal ecoiogy
. Goldman : Limnology

. Karmondy : Concepts of ecology

B2~ O 0 Ja fa B ua
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9. May : Model ecosysiems

10.

11.
12.
13.

14.

15.
siudies
16.
17.
18.

QOdum : Ecology
Perkins :Ecology

'\.;L-\.'-\. -"! hoaky ‘."

Simmons : Ecolpgy of estuanas and)c;oatﬁl water .
Pawlosuske : F‘h,ysmﬂ r;h _' ; hod g

Willington : Fresh water I:rmlagy
Watzal : Limnology _ o e
Weich : Limnalegy Vols. [-HF7 0 0 7 s e e e

4 [ R T o R
....... e
W oe h
b, - taA
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.
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M.Sc. ZOOLOGY

BILASPUR UNIVERSITY; BILASPUR

M.Sc. Semester IV

Zoology Practical
Lab-course |

A, Practlcai based on Paper 1 and Paper It as per Theory

1. Estimation of Protein by the Biuret, Lowry, Brad ford and Eosine-a
comparasion

2. Betermination of N-terminal Amma acids by the Sangers reagent (FBND)

3. Paper chromatographic separation of Amino acids

4. Quantitative estimation of Protein, carbohydrate, Mucesaccharide,
Lipids and Enzyme {Bromphenal blue, PAS, Alcian blue, aldehyde fucsin,
Acetylchalinestrase technique)

5. Identification of hypothalamic nuclei h[staloglcal hystochemical and
Immunccytochemical method

6: solation and characterization of Pituitary: cell

7. Estimation of MAC, MCH and MCHC ' :

8. Tatal count of WBC and RBC o e

9. Differetial.count of WBC o

“10:; - Haemoglobin estimation and PCV. estlmatmn ar- ES’R estlmatmn

1. Quantitative gstimation of blood serum by Cdlarimeétry(l) Blood
Utea (1} Blood glucose (ifl) Bload Calcium (IV) Blood Creatine (V) Blood
cholesterol (V1) Blood Protein (VIl) Blood Atbumin

12, Blood clotting time
13. ECG Recording
14. Blood Pressure estimation
15. EEG
M.Sc. Semester itV .
Znology Practical
| ab-course | " '
Time-0& Hours
Max: Marks-100
Distribution of marks in practical exam.
1. Estimation of Protein (18)
2. estimations of, carbohydrate, Mucosaccharide, '
Lipids and Enzyme (two exercises) (20}
3. Exercise based on histochemical and
Immuno-cytochemical method {10)
Exercises hased on haematology. (two exercises) {20}
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Exercise based on ECG/EEG : {1 0}
-4 Viva - - s 10y
5. Sessional ' (20}

Total= 100

BILASPUR UNIVERSITY, BILASPUR

M.Sc. Semester IV
Zoology Pragtical
-“Lab-couss# il -

Practical {Special Pager F]Shéﬁ')
1. Anatomy of different systems ¢f- Freshmﬂtﬂr £ 13 lshes through dissechons
2. Osteology of Fishes _ S L
3. Microscoplc Preparation ETORAA -i T :
4. Taxonomic study of Fishes through Muﬁéum#specimen and cqllectmn
5. Identification: of Fresh water Fishes of: GhhRattisgarh.up- o species level
6. Fietd work! Industry visit and preparatmn of Remrd

M.5c. Semester IV

Zootogy Practioal
Lab-course I .
Time-06 Hours

Max. Marks-100

Disiribution of marks in practical exam. '
1. Dissection. of fresh water fish /Virtual (10}
2. Spotting (1 to 10) 20)

3. Slide preparation {10) )
4. ldentification of fresh water fishes {20)
5..Project Report and field visit o
6. Viva a {10}
7. Sessional _ {20}

Total= 100
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M.Sc. ZOOLOGY

BILASPUR UNIVERSITY, BILASPUR .

M.Sc. Semester IV

Zoology Practical
Lab-course i

Practical (Special Paper — Group il Cytology)
1. Examination of different cell types in Vertebrate tissue
2. Contrast Micrescapy
3. Photomichrography
4, Study of permanent cytological preparation
5. Squash preparation of chromosomes and preparing karyotype
6. Preparation of Giant.Chromosomes.and demonstration of puffs
7. Golgi materiat and Mltochandnal ‘preparation -
8. Demonstration of Barr body and drum stick
9, Histochemical demenstration of RNA DNA. phosphoilp;;l and enzyme
14). Mtcrobial culture media preparation and microbial. grpwth
11. . Molecular separation by chromatography and. Electrophorams

M.Sc. Semester [V

Zoology Practical
Lab-course |l ' _
Time-06 . - Haurs
Max. Marks-100
Distrihutian of marks in practical exam.
1. Spotting {1ta 10) {20
2. Exercise based on cytological preparation (10)
3. Exercise based on histochemical preparation o :
{(10)
4. Molecular separation by chromatography and Electrophorasis
{20)
5. Exercise based on microbiologyf karyotype study {10}
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6. Viva , (10}
7. Sessional _ (20)

Total = 1100

BILASPUR UNIVERSITY, BILASPUR

M. Sc;;Sefﬁestef'IV
Znolegy Practmal
Lah course (.

‘Pradtical (Spec‘lal Paper — Gmufi fir Entomotagy]

1, Coltaction, Preservationand ‘Elassification of the insects of order :-
Thysane‘ura Galleribols, Orthoptera, Hemiptera, Lepideptera, Mallophaga,
Diptera, Hymeneoptera and Coleoptera

2. hissectionof Grasshappet, Cockroach, Cricket, wasp, and honey bee,
with. speclal reﬁeren,ce to.their.Nervaus system, Salivary gland, Endocrine
gland, Sting apparatus, of horiey bee, reproductive organs of Grassheopper and
cockroach.

- 3. Whole n‘munts of small msects eq Collembola Thysaneurs, bedbug,
louse, stored grain pests

4. Whole mount of different types of legs, antennae, wings, mauth parts
salivary glands and scales

5. I'ﬂl_e;rotamy of Insect. materials

? Ideni:f‘ cation of common lnsect pests

8. Coltection of life cycle of the pest of any economic crop
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M.Sc. Semester |V

Zoology Practical,
Lab-course 1
Time-06 : . Hours
Max. Marks-100
. Distribution of marks in practical exam.
1. Dissaction of Available insect pests /Virtual ' {10}
2. Spotting (1 to 10) (203
3. Micropreparation {10)
4. Experiment kased on insect physiology
(10)
5. Identification of common insect pests (10)
6, Project Report and fietd visit {10}
7. Viva (10)
8. Sessional : (20)

Total = 100

BILASPUR UNIVERSITY, BILASPUR

M.Sc. Semester IV

Zoology Practical
Lab-course |

Excrcises based on paper Il — Wild life conservation
Exercises based on paper IV - Environment and biodiversity consenratlon

M.Sc. Semester |V

Zoology Practical
Lab-course H
Time-6 Hours

Max. Marks-100
Distribution of marks in practical exam,

1. paper Il — Wiid life conservation (359)
2. Environment and biodiversity conservation {335)
3. Viva (10)
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4. -Sessional 20

Total= 160 -

.......................................................................
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