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As recommended by Central board of Studies and
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Session 2008-09

”u "“‘1] M Miebs fp 2
M.Sc. Zoology e ey os
Semester |
Paper |
Biosystematics, Taxonomy and evolution

Unit 1

- Detinition and basic concepts of biosystematics taxonomy and
classification.

- History of Classification
I'rends in brosystematics :
Laxonomy

Dimensions of speciation and taxononme characters
Species coneepts : species category, different species concepts, subspecics
and other infra-spccitic categorics.

Theories of biological classification: hicrarchy of categories.

Chemotaxonomy evtotaxonomy and molecular

Unit 11

- Taxonomie Characters - Different kinds.

- Origin of reproductive isolation, biological mechanism ol
genetic incompatibility.

- Taxonomic procedures: Taxonomic collections | preservation
_curetting, process of identification.

- Taxonomic keys.different types of keys, their merits and
demerits. _

- International code of Zoological Nomenclature (1CZN):
Operative principles. interpretation and application ol important
rules: Formation of Scientitic names of various Taxa.

Unit [11

- Taxonomic categories,
- Evaluation of biodiversity indices.
A
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- Evaluation of Shannon - Weiner Index
- Evaluation of Dominance Index
- Similarity and Dissimilarity Index
Unit-Iv ‘
- Concepts of evolution and theories of organic evolution.
Neo Darwinism and population :_-crw!ac.\'-
A- Hardy-Weinberg law of genetic equilibrium
- B - A detailed account of destabilizing forces:
- i- Natural selection A
- ii- Mutation
- i1i- Genetic Drift
- 1v- Migration
- v=- Meiotic Drive.
- Trends in Evolution
- Molecular Evolution
- a) Gene evolution
- b) Evolution of gene familics
¢) Assessment of molecular variation

Unit — V

- Origin of higher categories

- Phylogenetic — gradualism and punciuated equilibrium.
Major trends in the origin of higher categories
Micro and macro evolution.

Molecular population genetics
Pattern of changes in nucleotide and amino and sequence.

Ecological significance of molecular variations (genetic
polymorphism)
Genetic & Speciation
Phylogenetic and biological concept ol species.
Patterns and mechanism of reproductive isolation,
- Modes of speciation (allopatry & sympatry)
Origin and Evolution & Economically important microscopes and animals.
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Department of Higher education, Govt. of MLP.
Semester wise Syllabus for Postgraduates

As recommended by Central board of Studies and
Approved by HE the Governor of M.P.
Session 2008-09

MSc Previous
Subject: Zoology
SEMESTER -I

Paper-I List of Books

SUGGESTED READING MATERIALI

M. Koto-The. Biology of biodiversity-Springer

|

2 E.Q. Wilson-Biodiversity-Academic Press Washington

G.G.-Simpson-Principle of animal taxonomy Oxford IBH Publication

3
company.
4. E-Maver-lilements of Taxonomy
Bastchelet-F-Introduction to mathematics for life scientists Springer

w

Verlag, Berling.
Skoal R.R. and F.J.Rohiff Biometry-Freeman, San-Francisco

6.

7. Snecdor, G.W. and W.G. Cocharan Statisical Methods of affiliated-East
West Press, New Delhi.

Murry J.DD. Mathematical Biology-Springer, Verlag, Berlin
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Department of Higher education, Govt. of M.P,
Semester wise Syllabus for Post Graduates
As recommended by Central board of Studies and
Approved by HE the Governor of M. D.

Session 2008-09 The oy m,\:.mh ks 1| b
Class - M.Sc. =5 o
Slll"i\'\‘l - /\mlngy
i":lpcr T'tle - Paper Il STRUCTURE AND FUNCTION Ol INVERTEBRATES
Semester I
- Max. Mark- so
UNIT 1

I. Origin of metazoa
2. Organization of Coclom
A. Acoclomates
B. Pscudocoelomates
C. Coclomates
3. Locomotion.
A. Amoeboid flageller and cillary movement in protozoa
B. Hydrostatic movement in Coelenterata
C. Annelida and Echinodermata
UNIT -1
A:NUTRITION AND DIGESTON
Patterns of Feeding and digestion in lower metazoa, Mollusca,
Echinodermata Filter feeding in polychaeta.
B: Respiration
Organs of respiration : Gills, lungs and trachea, respiratory pigments,
Mechanism of respiration.

UNIT - 111

EXCRETION

Excretion in lower invertebrates.
Excretion in higher invertebrates.
Mechanism of Osmoregulation.

UNIT - IV
NERVOUS SYSTEM.
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Primitive Nervous systems-Coelenterata and Lehinodermata

A,
B.  Advanced nervous system in Annelida,
Arthropoda (Crustacea and Insecta) and Mollusa (€ ‘ephalopada)
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4 UNIT-V
A INVERTEBRATES LARV AL FORMS AND THE IR
E \()l UTIONARY SIGNIFICANCE.
Trematoda and Cestoda
B. Larval forms of Crustacea
C. Larval forms of Mollusea
. Larval forms of Echinodermata
B. I. Structure affinities and life history of the following minor
noncociomate Phyla -
A. Rontera
B Entoprocta
2. Structure affinities and life history of the followi ing minor Phyla
A. Phoronida
B. Ectoprocta

Suggested Reading Material -

I. Hyman, L.H. The invertebrates, Nol. 1. protozoa through Ctenophora,
f\lt.(.ll‘l\\ Hill Co.. New York

2. Barrington, E.J.W. Invertebrate structure and function. Thomas Nelson
anmd Sons Ltd., London,

3. Jagerstein, G. Evolution of Metazoan life cyele, Academic Press, New

York & London.
4. Hyman, L.H. The Invertebrates. Vol. 2. McGraw Hill Co., New York.

5. Hyman, L.H. The Invertebrates. Vol. 8. McGraw Hill Co., New York and
London,

6. Barnes, R.D. Invertebrates Zoology, 111 edition. W.B. Saunders Co.
Philadelphia.

7. Russel-Hunter, W.D. A biology of higher invertbrates, the Macmillan Co.
Ltd., London.

8. Hyman, L.H. The Invertebrates smaller coelomate groups, Vol.

V.Mec.Graw Hill Co.. New York.
9. Read, C.P. Animal Parasitism. Parasitism. prentice Hall Inc., New Jersey.

10. Sedgwick, A.A. Student text book of Zoology. Vol. 111 and 1IL. Central

Book Depot. Allahabad.
1. Parker, T.J., haswell W.A. Text book of Zoology, Macmillan Co.,

London. i
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M.Se. Previous ceE.- 0Of
I Sem 111 Paper

Quantitative biology. biodiversity and wildlife

Unit - 1 Quantitative biology
Basic mathematics for biologists
- matrices and vectors
Exponential functions
Differential equations integration
Periodic functions

Sprabability distribution propertics and probability theory

Unit-1I
Experimental designing and sampling theory
Completely randomized design and randomized block design
- Analysis of variance
Co-relation- types of correlation
- Karl personls coelTicient correlation

- Regression
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CAuses for the lose of brodive
f Iiversity
Biodiversity Conscrvation method

1ads P
Medicinal uses of forest plam

Un n \\-IJ.1‘;‘-’.’]:\;1[.,1\“-'~ o wald

ife

Values of wildlife posilive and negative:
Wildlife protection Act
Conservation of w ildlife i Indiz
Endangered and th catened spces
Unit — V' Wildlife and conservation
- National Parks and Sanctuaries
= Project Tiger
Project Gir lion ang Crocodile breedir g project
- wildlife in M_P. with references to Reptiles Birds and mammals
Biospheres reserves
Suggested Readings Marterials
- Bataschelet. E. Introduction to mathematics for Sile sclentist springer-verlag, berling
Jorgenserr, S.F. Fundamental of Ecological modling I, sevier New York
Lenderen D. Modelling in behavioral ecology. Chapman & 1all London UK.
- Sokal, R.R. and F. J. Rohit Biometry Freeman San Francisco
- Snedecor, G.W. and W.G. cochran, statical methods. A ffilited East, West Press New
Delhi (Indian ed.)

Muray . J.D. Mcthamatical Biology. sSpringer Verlag Berhin
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Pelon, E.C. The interpretation of ecological data @ A promer on classification and
ordivation
A lewas — Bostancs
13K . Mahajan Methods in IBiostaties
vV B. Saharia wildlife in India
§.K. Tiwari wildlife in central India
_1.D. Murrey Mathematical Biology
Georgs & Wilians Startical method
R_K. Tondon Biodiversity Texonomy & Bcology
M.P. Arora An Introduction to prevantology

_ p.C. Kotwal Biodiversity and conservation
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Ist Semester
Suggested reading materials:

L

M. Koto : The Biology of Biodiversity. Springer.
I O. Wildon : Biodiversity. Academic Press Washington.
G.G. Simpson ¢ Principles of Animal Taxonomy. Oxford IBH

P O

Publication Company.
4 F.Maver : Elements of Taxonomy.
5. Dobzansky : Biosystematics.
6. Dallela and Sharma : Animal Taxonomy and Muscology. "
7 Dodzhansky: The Genetics and origin of species. Columbia Uni

Press.
8. Futuyama D.1. Evolutionary Biology.
9 Jha A.P. : Genes and Evolution - John

INC Publishers Dunder%and.
Publication, New Delhi.
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(H"""Na Mex-pndl, L
Class: M.Sc. e
SEMESTER -1
Paper: IVth Paper
BIOMOLECULES AND STRUCTURAL. BI1OLOGY

K N

Chemical Foundation of bilogy

Unit

2.

w

IS oY

Lt

Uni

- PH, PK, acids bases, buffers, weak bonds
- Free energy. resonance. isomerisation
= Acid soluble pool of living tissues — aminoacids,
monosaccorides, oligosaccharides, nucleotides, peptides
- Nanoparticles
Biomatenals
1
Primary, Secondry, tertiary and quaternary structures of proteins, protein folding and
denaturation
DNA & RNA: Double helical structure of DNA, Structure of RNA, role of RNA in gene
expression
DNA replication, recombination and repair
Functional importance of lipid storage and membranc lipids
Membrane channcls and pumps
11 .
Basic concepts of metabolisim: Coupled and mterconnecting reactions of metabolism
cellular energy recources and ATP synthesis
Glycolysis and glyconeogenesis
Citric acid cycle ) .
Oxidative phosphorylation : I’rqtcm and 1U's rug,ul.unfn_a o
Fatty acid metabolism: Synthesis and degradation of fatty acids
RNA synthesis and splicing
Biosvnthesis of amino acids
Biosynthesis of nucleotides
H‘;os-\ nthesis of membrane hpds and steroids

Protem synthests
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g .J nzvmes: Termmologes, classification and basics ol enzyie kineties
Vechanism of enzvme catalysis

3 Regulation ol cnzyme action

1 Concept of free energy and thermodynamic principals in biology

< Energy rich bonds, compound and biological energy transducers

=

Suggested Readings: |
1 voet, D. and 1.G. Voet. Biochemistry John Wiley & Sons.

;E Freifelder, D, Physical Biochemistry W11, Freeman & Co.

3. Segal, LH. Biochemical caleulations John Wiley and Sons .

4. Creighton, T.L. Protein Structure and Malecular Propertics WL Freeman & Co.

5 Freifelder. . Essentials of Molecular Biology

6 Wilson. K. and K.H. Goulding A Biologists Guide to Principals and Techniques of
Practical Biochemistry

7. Cooper. T.G. Tools of Biochemistry

8 Hawk, Practical Physiological Chemistry .

9. Garret, R.H. and C.M. Grisham. Biochemistry. Saunders college Publishers.
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Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Session : 08-09

Class: M.Sc.
SEMESTER - I
Practical : Ist

MM, 50
I. Spotting - Classification and identification of various phylum. 10
2. One major dissection of various svstems of invertebrates — 10
Squilla, Prawn, Sepia, Loligo.
=1

3. One minor dissection- Grosshopper, Honevbee, Echinus. Starfish, Aplysia.
4. Mounting material - permanent balsurm mounl
5. Spottings related with Adaptation, Homologics, Analogics and modification of

month parts :

5
6. Viva Voce.
10
7. Pratical Records, collection 5
50

Total Marks
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Department of Higher education, Govt. of M.P,
Semester wise Svllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.p.
Session : 08-09

Class: M.Sec.
SEMESTER -1
Practical : IInd

M.M, 50
I. Problem based on Biodiversity and wild life. 20
Mammals and Fishers group (Spots 5 +3)

2. Exercise on mean, mode, & Median, 3
3. Cell division preparation of slid on Meiosis & Mitosis. 5
4. Preparation of different types of chromosomes. 5
5. Viva - Voce 10
6. Practical Record and collection. 5

50

Total Marks
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.
Session : 08-09

MSc Previous
Subject: Zoology
SEMESTER -I1
Paper-I List of Books

SUGGESTED READING MATERIAL

1. EJW Barrington-General & cﬂmparativé
Endoctrinology-Oxford, Claredon Press

2 R.H. Williams-Text Book of Endocrinology-W.B. Saunders

3 C.R. Martin- Endocrine Physiology-Oxford University Press.

4. Molecular CellBiology-J. Darnell, H. Lodish and D. Baltimore-Scientific
American Book USA

5. Molecular Biology of the cell-B. Alberts, D-Bray, J.Lewis, M. Raff, K.

Roberts and J.D. Watson, Garland Pub. New York.
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Session ; 08-09

Class: M.Sec.
SEMESTER - 11
Paper: Ist Paper
GENRAL AND COVIPARATIVE ANIMAL PHY SIOLOGY AND
ENDOCRONOLOGHY

Unit — 1
Respiratory pigments through different phylogenic groups
Transport of oxygen and carbon dioxide in blood and body fluids
Regulation of respiration
Physiology of impulse transmission through nerves and synapses
Autonomic nervous systenn. neurotransmitters and their physiological
functions

h bW =

Unit — 11

Patterns of nitrogen excretion in different animal groups

Comparative physiology of digestion

Osmoregulation in different animal groups

Thermoregulation in homeotherms, poikilothermas and hibernation
Physiology of pregnancy, placental hormones, pregnancy dingnosis tests,
parturition and breast and lactation

.

Db =

Unit — 111

Comparative study of mechanorcception
Comparative study of photoreception
Comparative study of phonoreception
Comparative study of chemoreception
Comparative study of equilibrium reception

R T

- IV
Bioliminescence as means of communication among animals
Pheromones and other semiochemicals as means of communication among

-
=
Wt =

;‘ animals

Chromatophores and regulation of their function among animals
Hormones, their classification and chemical nature
Mechanisms of hormone action
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Ll ny of endocrine glands (pituitary, pancreas, adrenal, thyroid)

Phyloge
Ontogeny of endocrine glands

veuroendocrine sysyem

Hormone receptors - signal transaction mechanisms

Hormones and reproduction
a. Seasonal breeders

b, Continuons hrecders
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MSc Previous
Subject: Zoology
SEMESTER -I11
Paper-I List of Books
SUGGESTED READING MATERIAL
}: EJW Barrington-General & comparative
Endoctrinology-Oxford, Claredon Press
< R.H. Williams-Text Book of Endocrinology-W B. Saunders
3 ¢ .R. Martin- Endocrine I’l\}\i\\logv—()\fufd University Press.
4, Molecular CellBiology-1. Darnell, H. Lodish and D. Baltimore-Scientific
American Book USA
5 Molecular Biology of the cell-B. Alberts, D-Bray, J.Lewis, M. Raft. K

Roberts and 1.1, Watson, Garland Pub. New York
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As recommended by Centra] board oi‘Studies and
Approved by HE the Governor of M.P.
Session : 08-09

M. Sc. Previous
Zoology
Semester |1
_ Paper I1
Populatmn Ecology and Environmental physiology
Unit I
I. Populations and their characters.
.?. Demugx:z-lphy . Life lz.lhlcs. gencration time, reproductive value.
3. P()pu]ilt-l()l'l growth: Growth ol organisms with non-overlapping
gcnm‘almns,_smf:hasljc and time lag models of population grO\\;h.
stable age distribution,
.4- .Population regulation: Extrinsic and intrinsic mechanisms.
Unit 11
I. Adaptations : Levels of adaptions, significance of body size.
2, Aqqatic environments : Fresh water, marine, shores and estuarine
environments.
Eco-physiological adaptations to fresh water environments,
L'co-physiological adaptations to marine environments.
5. Eco-physiological adaptations to terrestrial environments.
Unit 111
. Environmental limiting factors.
2. Inter and intra-specific relationship.
3. Predatory- prey relationship, predator dynamics, optimal foraging theory
(patch choice. diet choice, prey selectivity. foraging time).
4. Mutulism , evolution of plant pollinator interaction.
Unit IV
Environmental poliution and human health.
1. Conservation management of natural resources .
2. Environmental impact assessment.
3. Sustainable development.

S
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Unit V

. Concept of homeostasis.

2. Endothernu and physiological mechanism ol regulation of (he |
temperature. ' ¢ body
Physiological response to oxveen deficient stiress

Physwological response 10 body CXCICISe '

Meditation, yoga and their effects,

Suggested Readings:
| Cherrett,].M. Ecological Concepts. Blackwell Science Publication,

Oxford, U.K.
Elseth,B.D. and K. M, Baumgartner,population Biology,Van Nostrand

Co., New York.
Jorgensen,S.E. Fundamentals of ccological modeling. Elsevier, New

York.

=]

L%

4. Krebs, C.J. [cology. Harper and Row. New York.
5 Krebs,C.J. Ecological Methodology. Harper and Row ., New York.
6. Eckert, R. Animal Physiology: Mechanism and Adaptation, W.H,

Freeman and Co., New York.
7. Hochachka, P.W. and G.N., Somero. Biochemical adaptation.

Priceton, New Jersey.
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Class: ML.Sc.
SEMESTER - 11
Paper: Hird Paper
Tuols and technigues in Biology

it - |
l 1. Microsocopy. principle & applications
Light microscope and phase contrast microscope
- Fluorescence microscope
- Electron microscope
- Confocal microscopy
2. General Principle and applications of
- Colonmeter
- Spectrophotometer
Ultra centrifuge
- Flame photometer
- Beer and Lambert’s law.
3. Microbiological techniques
- Media Preparation and sterilization
- Inoculation and growth monitoring.
- Microbial assays,
Microbial identification (cytological staining methods for bacterial and fungal
strains)
- Use of fermentors
Unit - 11 ) oy
1. Computer aided techniques for data presentation data analysis, statistical
techniques.

2. Cryotechnigues '
- Cryopreservation of cells, tissues. organs and organisms.
- Cryosurgery

- Cryotomy

- Freeze fracture and freeze drying.
3. Separation techniques. Chromatography. principle type and applicants.
Electrophoresis, Principles, types and applications PAGE and agarosc gel
electrophoresis.

- Organclle separation by centri fugation,
Unit — 11

I. Radioisotope and man isotope technigues in biology.
;.v" i c\.’“‘j‘/ ﬁﬂh [::-—
s\ N.l"" —
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Sampie preparation for radionctive counting

a. '
Autoradiography.

b

2. Immunological techniques
Immunodiftusion (Single & Double)
- Immuno electrophoresis
3. Techniques immuno detection
Immunocyto / histochemistry
Immunioblotting. tl'l]llllllltsd(“l;‘cli;nL immunofluroscenc
b Ce.

4. Surgical techmiques.
Ul'?f‘” ablation (eg. Ovariactomy, adrenalectomy)
Pertusion techniques ’ ’

- SIL'I‘CUI;-L\}-'

Indwelling cathethers

Biosensors.

Unit -1V
I. Histological techniques
- Prnciples of tissue fixation
- Microtomy
- Staining
- Mounting ’
- Histochemistry
2. Cell culture techniques.
Design and functioning of tissue culture laboratory
- Culture media, essential components and Preparation

- Cell viability testing.

Unit - V
1. Cytological techniques
Mitotic and meiotic chromosomne preparations from insects and vertebrates.
Chromosome banding techniques (G.C.Q. R. banding)
- Flowcytometry.
Molecular cytological techniques

2
- Insite hybridization (radio labeled and non-radic labeled methods)
- Fish

- Restriction banding

3. Molecular biology techniques

Southern hybridization

- Northern hybridization

- DNA Sequencing

Polymerase chain reaction (PCR)
o

[

-

[
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Approved by HE the Governor of M.P.
Session : 08-09

MSec Previous
Subject Zoology
SEMESTER -11

Paper-111 Tools & Technique Books

SUGGESTED READING MATERIAL,

1. Introduction to instrumental analysis-Robert Braun-McGraw Hill.

2. A biologist Guide 10 principles and Techniques of Practical Biochemistry-
K, Wilson and K.H. (muldm" EIBS LEdn.

3. Clark & Swizer. Experimental Biochemistry. Freeman, 2000.

4, Locquin and Langeron. Handbook of Microscopy. Butterwaths, 1983

8 Boyer. Modern Experimental Biochemistry. Benjamin, 1993

6. Freifelder. Physical Biochemistry. Freeman, 1982.

Wilson and Wlaker. Practical Biochemistry. Cambridge. 2000.

T

8. Cooper. The Cell-A Molecular Approach. ASM, 1997

9. John R.W. Masters. Animal Cell culture- A practical approach. IRL Press
10. Robert Braun. Introduction to instrumental analysis. McGraw Hill

\ N @}M
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Scssion : 08-09 o
M.Sec. Previous Zoology

Il Sem 1v Paper

Topic — Molecular Cell

Biology and genetics
Unit - 1

Biomembrane

Moleeular composition arrangement and functional consequences
Tr

ansport across cell membrane diffusion actiy

¢ ransport, pumps, uniports, symporis
and antiports

Micro filaments and microtubules structure and dynamics
- Cell movements intracellular

transport. role of kinesis and dyncin
Unit

1 Cell — Cell signaling
- Cell surface receptors

Second messenger system

Signaling from plasma membrane to nucleus

Gap junctions and connexius

Entegrius

Unit - 111 Cell — Cell adhesion and communication

Ca™ depandant homophilic cell

Ca"'

cell ahension

indepandant homophilic cell — ¢ell ahension

Gap junctions and connexius

Genome organization, hierarchy in greanization
~

”\ 04 @:@/ =g @"”}?
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Chromosomay OTganization of genes

=4IIEs and ON-coding DNA
Unit -1V Sex determination
- Sex determination in t'llosuphih
Sex dcl:}nmnalmn N mammglg

Basi¢ Concepl sa P
H l‘t i\]
L ‘._\ \_\‘“ v \‘l‘.l‘!

Cylogenetic of humen chromos ms

Human genome

p j& (HG }1'“[ Wse 2 | Il[' ahe
oject I l wan
Unit Y (]L‘! elig I)I\LQIHL\ Jnd (lk'l Omigs

Human gene therapy

drenat: 1 1
Prenatal diagnosis & Benetie counselin

Genetic sereening
Structural Genomics

Functional Genomics

Gene libraries

Trasgenic animals & their applications

Suggested Readings

1. Darnell, H. Lodish and D. Baltimore molecular cell biology scientific American hook
Inc. USA

B. Alberts D, Bray. J. Lewis. M. rafl K. roberts and 1.1 Wattson moleeular biology of
the cell. Garland Publishing Ine. New York

John R. W. animal cell culture A practical approach masters, 1r]. Press
Alberts et. all Essentials cell biology g

arland publishing In¢. New Y ork 1998
1LM. Barry moleeular biology

= Philip E. Hartman Gene Action

L.C.dunn, principals of Genetic

A M Winchester genetics
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chemicals of dividing cells
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Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.
Session : 08-09

Class: ML.Sc.
SEMESTER - 11
Practical : Ist

MM, 50

: crinolo
General & Comarative Phyb:oloe\f and Fn)(:n?‘l}l)ll(“ \jgy
Population Ecology and Environmental Physiology.

! i fferent counts.

F‘M]L \i,\penmem on Hematology Blood group, Total and l.l]ltfl.,ll.

2. Demonstration of Enzyme Action, and chromatography

3. Estimation of pH.

4. Detection of pr otein Ldl‘bﬂh}dlalt(, =\|1(1pfr‘1t;md e
5. x ymiments on pre
5. Endocrinologic al spots ¢
6
7
8

h

VRV R=E

Detection of Nitrogenous products in given samples.

Viva Yoce )
Practical Records and collection.

Total Marks

6', S
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Deqartment of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.
Session : 08-09

Class: M.Sc.
SEMESTER - 11
Practical : 1Ind

MM, 50

Tools and Techniques for biology.
Molecular cell Biology and Genetics

1. Comments upon the structure and application of analytical instruments 10
i, Colorimeter

. Secetrophotometer

1. Ultacentrifrige

v, FSR and NMR spectrometer

V. Microtomy

Vi Chymogrophic Instruments

10

Problem and based on genetics -

y
1 Fstimation technigues based for RN A and DNA
1

- sinbecey 1aw
Estimation of Gene and Genotypic frequencies in light of hardy weinbecey la
i

5
iz | traits. ' | ‘
5 1;)‘:;::‘::”11" :1::':1 ol chromosome pul)murpl'nm'n 1S0Zy7¢ polymorphism in some "
. insect population. 5
6. Viva- Voce 3
7. Practical Record
50
Total Marks N
\ f
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Msc Zoology
Third semester
Paper-1

Comparative Anatomy of Vertebrates
PMax Maals . 2
cCEE- ©F

Unit-1 -
1. Onigin of Chordata: Concept of Protochordata

2. Developiment, structure and functions of integ
(glands, scales, feathers and hairs)
3. Respiratory system : Characters of respir
respiration. Comparative account of respiratory organs.
4. Comparative account of Digestive System.

ument and its derivatives

atory tissue, external and internal

Unit-2
1. Evolution of heart.
2. Evolution of aortic arches and portal systems.
3. Blood circulation in various vertebrates groups.

4. Comparative account of jaw suspensoriwm and vertebral column.

Unit-3
1. Fvolution of urinogenital system in vertebrates.

2. Comparative account of organs of olfactory and taste.

3. Comparative anatomy of brain and spinal cord (CNS).

_ 4. Comparative account of peripheral and autonomous nervous system.

Unit-4
C system.

1. Comparative account of lateral lin
parative account of electroreception.

n vertebrates.

birds and mammals.

| . 2. Com
3. Flight adaptations i
4. Aquatic adaptations in

anization and affinities of Ostracoderms .

Unit-5
alized and degenerated characters

1. Ornigin, evolution gencral org

2. General organization, specialized, gener
of Cyclostomes.

3. Origin, evolution general organization of carly Gnathostomes .

4. General account of Elasmobranchi, Holocephali, Dipnoi and

Crossoptergii.
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Suggested Reading Materjals: M. Se. Zoology 2011-2012 Ouwards

1. Cartcr, G.S. Struety it 1
wh e and hab iy t 7 i Se rick ¢
Fucdss ) - 1t 1n vertebrate ev olution b\.ds.w. ick and

¥ i meslev

2. i[j::)ibl[;zwl}l)lgx\?;;::gij()fComp arative Autonomy of Vertebrates, Central

3. Kent, C.G C omparative anatomy of vertebrates

4. Malcom Jollie. Chordata mor phology. Fast — West Pres Pvt. Ltd.. New Delhi.

5. Milton I lildergrand. Analysis of vertebrate structure. [V. Ed. John Wiley and
Sons Inc., New York.

6. Smith, H.5. Evolution of Chordata structure. Hold Rinchart and Winstoin Inc.

New York.
7. Sedgwick, A.A. Students Text Book of Zoology, Vol.II.

8. z\ia]lt(cr H.E. and Sayles, L.D. Biology of vertebrates, MacMillan & Co. New
orl

9. Romer, A.S. Vertebrate Body, ITIrd Ed. W.B. Saunders Co., Philadelphia

10. Young J.Z. life of vertebrates. The oxford University Press, London

11, Parker & Haswell to 111 Rev, by Marshall willians latested Macmillan Co. ltd.

12. Young J.Z. Lifc of mammals. The Oxford University Press, London

13. Weichert, C.K. and Presch, W. Elements of chordate anatomy, 4th Edn.

’ McGraw Hall Book Co., New York.
v .,
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Msc Zoology
Third semester
Paper-11

Limnology
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L. Lim 1y - Definiti o
2l_[~)‘rI::’::‘tfalf}l_cs]z:i:::‘lll‘t;rll;l(lllrsu-nrm:ﬂ development and scope of Limnology.
; I abitats and their ceosystem -
(a) Ponds, Streams ang rivers,
3.Mnrpl"ltl)s)|1::f:1:i-LJ(-)fig}]1 and classification, .
'ty se of various morphometric parameters and Zonation.

' : Unit-2
I’h}'&'i\fu = Chemical Characteristics.
L. Light and Temperature-
(a) l:i_ulll as an ecological parameter in freshwater,

I .(b) gt emperature- Radiation, Stratification and Heal Budget.

2. Dissolved Solids — Carbonate, Ricarbonates, Phosphate and Nitrate,
Physico — Chemical characteristics of freshwater with special reference
to different parameters-Turbidity, dissolved gases
( Oxygen, Carbon dioxide, HydrogenSulphide), Seasonal

changes in dissolved gases and pH.

Unit-3
1. Stady of Biota
(a) Phyloplankton, Zooplankton and their inter-relationship.
(b) Aquatic insccts, birds and their environmental significance.
2. Ecological classification of aquatic fauna higher aquatic plants and their
significance.
Unit-4
1. Methods of water quality testing BOD and COD.

2. Sewage — Definition, composition and its treatment.
3. Bioindicators- Aquatic flora and fauna in relation to water quality in an

aquatic environment.
Unit-5 ‘ ‘
1. Causes of pollution of Aquatic Resources, their management and

conservation. o .
2. Resource Conservation — Aquatic pollution, control, legislation, regulation

on discharge of industrial cfflucnts and domestic wastes in rivers and

reservoirs.
3. Use and misuse of inland waters.

§ Sugoested Reading Materials:
Anathakrishnan : Bioresources Ecology

Goldman : Limnology

Odum : Ecology ‘
Pawlosuske : Physico- chemical methods for water

Wetzal : Limnology . ‘
ical methods for water pollution

Trivedi & Gioyal : Chemical and biolog
- \
Gs A
‘ hel g \?P&' ‘\\IQW
“ﬁg‘é‘}fa‘ v%\-‘t\c’\\ege F;‘\? \

studies
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Mse Zoology
Third semester
Paper- 111

FCO- TOXICOLOGY

Unit-1
1. General principles of Environmental Biology with emphasis on
Ceosystems.
2. Abiotic and biotic factors of ecosystems.
3. Communities of the environment, their structure & significance.
4, Energy flow in environment: Ecological energetic,

Unit-2
1. Productivity, Production and analysis.
2. Recyceling and reuse technologics for solid and |
in environmental conservation.
3. Remote sensing —basic coneepts
techniques in environmental conservation.
4. Environmental indicators and their role in environment

iquid wastes and their role

and applications of remote sensing

al balance.

Unit-3
Kinds of environmental pollution and their control methods.

Radioactive compounds and their impact on the cnvironment.
3 Vehicular exhaust pollution causes and remedies.
4. Nuise pollution.

N—

Unit-4
. Toxicology- Basic concepls, Principles and various types of toxicological

agents.
. Toxicity testing principles, hazards,
_ Food toxicants and their control methods.
Public Health Hazards due to environmental disasters.

—

risks and their control methods.

]

Unit-5
. Pesticides, types, nature and their ¢[Tects on environment.

2. Important heavy metals and their role in environment,
3. Agrochcmical use and misuse, alternatives.
4. Occupational Health Hazards and their Control.

~

—

Suggested Reading Materials:

1. Clark : Elements of ecology

2. Odum ; Fundamentals of Ecology y
24 .
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2. Fishery resources of India in g\:m:lulty( Ma{?: hya Pradesh in |'>-.u-1i§ui;u.' ot

3. r‘}blutlc_ & biotic factors of water necessary for fish life.
4, l-,‘cologlcal characteristics of lakes & rivers.
5. General ccological characteristics of reservoirs of India.

Unit-2
l. Fish culture :- Mono, Poly, mixed and composite Fish culture.
2. Fresh water prawn culture and its prospects in India.
3. Culture ol Mussels |, clams,oysters & pearl culture.
4. Sewage fed fish culture, paddy cum fish culture
5. Frog culture.

Unit-3
1. Fish breeding in natural conditions , bundh breeding, hypnphyﬂ:ulim\ &
stnpping.
2 Trmsport of live lish & seed.
3. Ditferent types ol cralts & gears used
4. Plankton- its definition, culture & indentification.
5. Common weeds of fish ponds and methods of their eradication.

or fish catehing,.

Unit-4
1. Fresh water fish farm engineering: sclection of site, construction of fish
farm & soil chemistry.
2. Designing, layout & construction of different types of fish ponds.
3. Setting and management of fresh water aquarium.
4. Preservation & processing of fish.
5. By products of fish Industry & their utility.
Unit-5
1. Water pollution, its effects on fisheries and methods of its abatement.
5. Common fish discases & their control.
3. Biochemical composition and nutritional value of fish.
4. Fisheries economics and marketing.
5. Fisheries managements and extension. e
/7 : ! >
— / e W v
FEAA VY
s Y

Suggested Reading Materials: (D{ .

1. C.B.L. Shrivastava : Fishes of India (

. Jhingaran : Fish and fisheries of India

_§.S. Khanna : An Introduction to fishes

. R.S. Rath : Fresh water Aquaculture

. Gopalji Shrivastava : Fishes of U.P. & Bihar

H.D. Kumar : Sustanibility & Management of Aquaculture &
Fisheries

_A.JK. Mainan : Identification of lishes

R Sanatain : A Manual of fresh water Aquaculture

. S.K. Gupta : Fish & Fisheries

AW

~
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10. P.D. Pandey : Fish & Fisheries
[T K.P. Vishwas : Fish & Fisheries
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M. Sc. Zool 011-
M.S¢ Zostogy ogy l‘lll 2012 Onwnn‘.ils -
Seggion 2elbe

Semester-1\
3. <
Paper- 1 (Compulsory)

ANIM , /

AL BEHAVIOUR AND NEUROPHYSIOL OGY

Unit-

l MG < WA ¥

1. Intraduction :
Ethology as a branch of bwlogy

- Animg o L
mimal psychology, classification analysis

of behavioural patterns,

of behaviour (ethogram)
. Reflexes and complex behaviour
. Perception of the environment: mechanical, electri I
olfactory, auditory and visual.
4. Evolution and ultimate causation: Inheritanc
relationships.

cal, chemical,

"4-' b

¢ behaviour and

Unit-2
of behaviour

l Neural and hormonal control
n the developmen

2. Genetic and environments Wl components 1
behaviour,

3. Motivation: Drive, timing
basis of motivation, hormones

4. (Ummumunon Chemical, visual, light and

language (pri imates).

tof

and interaction of dnves, p'l'\'imhn'mul
nd motivation, aggregation.

audio, evolution of

Habitat selection. food selecnion,
Jgression, homing

Unit-3
1. Eeological aspects of behaviour

oprimal foraging theory. anti-predator defences. @
territoriality, dispersal, host parasite relations.
2. Biological rhythms: Circadian and circannual thy
and navigation, migration of fishes, urtles and birds.
3, Learning and memory- Conditioning, habituation, insight learning,

association learning and reasoning.

Ahms, orientation

of sex and reproductive
sexual selection. pe arental care.
ations, schooling in fishes. flocking in

kin :LILLIIUI'I altruism,

lection,
social or gauuallun in insects

Unit-4 )
jour, Evolution

1.Rg pmdmlm. behav
{ems, courtship.

strategies, nating sys
haviour. ageres
ll‘ll'l\-ll: group s¢

inclusive fitmess,

8 Hm,ml be
birds, herding in ma
reciprocal altruism, |
and primates.

Unit-5
Iliunnuug,ul.:lmn ]lumm_umcnmc animals, poikilotherms & 9
W g
et

o ‘(%/”“ ’%ﬁ‘ﬁwﬂ @"gnw

l
,.Lrw‘
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Hibernation. Sp<zion2olb-17

2. Receptor physiology a comparative study -

Mechano receptor

Photo receptor

Phono receptor

Chemo receptor

Equilibrium receptor
3. Bioluminescence

Suggested Reading Materials:

1. Eibl-Eibesfeldt, 1. Fthlogy. The biology of Behaviour. Holt,
ew York.
Rincheart & Winston, New
2. Gould, J.L. The mechanism and Evolution of I?n.h"mour1l _—
3. Kerbs, J.R. and N.B. davies : Behaviourable Ecology. Blackwe

Oxford, UK. 5 o
. £ 4“".\{ ﬂ
l r ; ‘ AL > X vVl
~ ’{3" : 3
(e S
- { \\\ u
G i\": ) -‘ { l
“Zu-
= P ““QQ“
o;,af.’s \\"\?\
‘\\“’\ \)’ﬂ\‘\"’\\'P
\9 N‘
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{77

&
. ; / o oy 2016
haviour : A Synthesis of Ethology and Lo 8beom
g Compare sychology. MeGraw Hill, New York.
& > A 4 - . Sinauer
f 5. Alcock, J. Animal Behaviour : An Evolutionary approach. Sinaue
Assoc. Sunderland, Massachsets, Ub_."\.' m—
and S.L. Vehrencamp. Principles ol Anima ‘
S Bl J_W_. m_d i «soc. Sunderland, Massachsets, USA.
Communication. Sinauer Assoc. Su \
M.Sc Zoology
Semester-TV
Paper- H(compulsory)
Gamete Biology, Development and \ .1
Differentiation in vertebrates i‘\f\ ax, j\fu‘-\.-. Fr— L)/
Unit-1 ) -t s <
1. Comparative account of dilferentiation of gonads in mammals.
— 2. Spermatogenesis @ Morphological basis in rodents.
Gamete specific gene expression and genomics

}}_?} y
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v 3. Diochemisry of Semen : Semen compihion o8 Y50, 201012 Onwaris

assessment of
4. Fertilization: Prefertilization

b 5 events  Biochemist
fertilization cvents. 24

of  fertilization post

Unit-2
1. Ovarian ﬁ)lln_cu]ar growth ;mld chf‘tcn_:nl::\uon: morphology, endocrinology,
molecular biology oogenesis and vitellogenesis, ovulation and ovam l;an'.-.pun
in mammals

2. Biology of sex determination and scx‘diﬂ'eremiutilm a comparative account.
3. Multiple ovulation and embryo transfer technology : in vitro cocyte maturation,
_ super ovulation.

Unit-3 | Hormonal regulation of ovulation, pregnancy and parturition.

2. Hormonal regulation of development of mammary gland and lactation.
. Hc i 4 : ' oF 88
3. Endocrinology and Physiology of placenta.
4 (;:rvoprcscrvati0|1 of gametes and Embryo.
5. Teratological cffccts of xenobiotics on gametes.
¢

ik 1. Cell commitment and differentiation.

2. Germ cell determinants and germ cell migration.
3. Development of gonands.
4. Melanogenesis.

SR 1. Creating new cell types. the basic evolutionary mystery.
. s =4

i pote ripotency.
2. Cell diversitication in-early Amphibian embryo, totipotency and pleurip: ¥
L 3 i by N
3' Embryonic stem cells, rencwal by stem cells, epidermis
; sctive tissue cell family _ o "
‘g. ﬁgz:;pltliet%c stem cells : Blood cells formation, stem cell disorders

o~ - v ’\
Sl L ﬁ?jz @Mﬂf")
{@ { 3—" » j

Suggested Reading Materials:

1.Long J.A. Evan HM, 1922 the oestrous cycle in the Rat and its associated
phenomenon. g

2. Nalbandou. A.C. — Reproductive physiology

3. Prakash A.S. 1965-66 Marshall’s, Physiology Reproduction (3 Vol.)

4. Gilbert, S.F. Developmenal Biology , Sinauer Associated Inc. Massachulsetts.

5. Ethan Bier, the cold Spring. The cold spring Harbor laboratory Press, New York,

6. Balinsky B.1. Introduction to Embryology sanders, Phliedelphia.

7. Berril NLJ. and Karp. G. Development Biology. McGraw Hill New York.

8. Davidson, E.H. Gene Activity During Early Development. Academic Press, New
York

31 /
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B e 2 [ PR &l & 177

OPTIONAL (SPECIAL PAPER) GROUP 2 ~

a. Pisci culture and economic 1mpoﬂance/m;ﬁsﬁe= (Icthyology)

b. Cellular organization and moleculaf organization =
2, S P

¢. Apphed entomology >
Or :

d. Environment andBiodiversity eonservation
Or 3

e. Molecula

ﬁdocrinology and reproductive technology
\

.\‘ .
nt has cheice to opt for one paper each'{special paper) from group 1 and group 2

TR gEE s A

M.Sc Zoology
Semester-1V
Paper- [T A (optional paper)

Icthyology (Fish) Structure and Function

M- Mol [y

Unit-1 1. Origin and evolution of fishes

2. Classification of fishes as proposed by Berg
3. Fish integument
4. Locomotion

it-2 o
i 1. Alimentary canal and digestion ‘*‘Q
2. Accessary respiratory organs
3. Air bladder and its functions ,’2:!"‘{" ]7
4. Weberian ossicles their homologics and functions

.\,//
" ,&(Q y s 1T
%?;999 | _L":\']
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M. Sc. Zoology 2011-2012 Onwards

Unit-3
1. Excretion and osmoregulation
2. Acoustico-lateral line system
3. Luminous organs
4. Colouration in fishes

>

Unit—<4
1. Sound producing organs
2. Deep sea adaptions
3. Hill stream adaptions

4. migration in fishes :)
Unit-5 ¥
1. Sexual cycle and fecundity ﬁ\g l]

2. parental care in fishes
3. Early development and hatching

4. Poisonous and venomous fishes.

/%‘2;}« Pgﬁg@‘wv_ 7 | ;T‘)l 7@ »-’“"L-_, A

| . LA
@%%L' y Lo Ot V1

TM.Sc¢ Zoology

\ Semester-1V
N Paper- 111 B (Optional)
% Cell Biology
Unit-1 N i
Molectlar organization of cukaryotic chromosomes : structure of
cles and higher order compectionof mitotic chromosomes,

tn

(=

nucleosome parti

chromatin Rt:mode!'mg ) ) =
specialized chromosomes:structural organization and functional significance

of polytene chromosomes . )
DNA methylation and DNA Aasc-1 Hypersensitivity in rclation to gene
activity and chromatin organization. o - .
specialized chromosomes 11 : structural organization and functional
significance of lampbrush chromosome. ]

Organisation and significance of heterochromatin.

Unit-2 W )
Structural organization qt'-Eukaryozic genes, interrupted genes and
overlapping genes and their evolution

Gene familics: organization, evolution and significance
ts of prokaryotes and cukaryotes Gene imitation

—

. Transposable genctic ¢lemen
and molecular mechanism of occurrence ol mutation repair mechanism

[l ]

P

Unit-3
Organisdtion of cukaryolic transcriptional machinery promoter enhancers
transtription factors polymerase activators and repressors.
2. DA binding domains of transcription apparatus zine finger steroid receptors
eineo domains HILIX-loop, Helix and Leucine Zipper.
Eukaryotic transcription of Eukaryotic transcriptional control.
34
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((T M. Sc. Zoology 221 1-201-2 Onwards
Ce sty 2] kt]7

1. Tissues of ik i
Tissues of Immune system- Primary lymphoid organs, structure and functions

(Thymus and Bursa of Fabricius)

2 Tssues of Immune system- Sgeondary lymphoid or
(Spreen, lymphnode and Payers patches)

3. Antigen processing /

4 Antigen presentation ‘

gans, structure and functions

Unit-2 f

1. T-cell lincage and receptors

2. T-cell activation

3. B-cell lincage and rgeeplors

4. B-cell activation 7

Unit-3 .

1. Immunoglobylin structure, Biological and physical propertics of
immunoglobuli

2. Gene model f Immunog|

3. Generation of antibody diversity ( Light and

4 lmmunizatioh

obulin gene structure
heavy chain)

Unit-4 _
1. Immediate type of hypersensitivity reaction of Anaphylectic type-1.
2. Antibody ependent cytoloxic 1ype 11 reaction.
3. Comple mediated type 111 reaction ‘

itivity type IV reaction.

4. Delayedjtype cell mediated hypersens
f

[
its applications.

t assay (ELISA) technigue and
antibody

Unit-5
& Indirect and Sandwich

/

32 l',nzynﬁc linked immunosorbent ass
2. \mmufmﬂLmrcsccncc techniquet Direct
labelling techniques .

3. Ilm munodiffusion techn

lcchniqucs)Monoclona

d oucheterlony immunodiffusion

iques ( Mancini an
H ?ﬁdoma technology)

1 antibody technology (!

9' .
i s & { g
A .9 k ._:"i-,, F d‘.t\b )
TR U e PITEIRIE A
oty . W
M.5¢ Zoology
Semester-1V i
MO X I\AE’H'V-V- Iy

Paper- 1V A (Optional)

onomic Importance of Fishes (lcthyology)

pisci Culture and Ec

Unit-1
{ fromm natural resourees.

1/7 jzi]’i )17
) e \«? »]4
A Q %‘1\

| Collection of fish sec
2. Dry bundh preeding of carps.

pr s

I
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3. Wet bundh breeding of carps. <o csion 2016817

4. Hypophysation and breeding of Indian major camps.

Unit-2
1. Drugs useful in induced breeding of fish
2. Types of ponds required for fish culture farms
3. Management of hatcheries, nurseries and rearing ponds
4. Management of stocking ponds

Unit-3
1. Composite fish culture
9 Prawn culture and pearl industries in India.
3. Fisheries resources of MP
4. Riverine fishries.

Unit-4
1. Costal fishries in India
2. Offshore and deep sea fishery’s in India
3. Role of fishries in rural development
4. Sewage fed fishries

Unit-5
1. Methods of fish preservation
7. Marketing of fish in India.
3. Economic importance and by product of fishes
4. Shark liver oil industry in India
Transport of live fish &fish sced.

Ty i k B\
¢ x’_,%- e J\, | b 2
T
Suggested Reading Materials : 7 9
paper LITA &IV A

-
217
1. JR. Norman - The History of fishes. ¢[

2. Nagaraja Rao - An introduction 10 fisheries. P
3, Lagler Ichthyology.
4. Herclen Jones Fish migration.
5. Marshal The life of fishes.
6. Thomas - Discases of fish.
7. Greenwood - Inter relationship of fishes.
8. Gopalji, Srivastava = Freshwater fishes of U.P. and Bihar.
9. Brown -Physiology of fishes Vol. [ & IL.
42

S

Jaithari Road A istri
nuppur, District- Anuppur, Madhya Pradesh, Pin Code:- 484224 www.gtcanu
: . ppur.ac.in

1<




