MAHARSHI DAYANAND SARASWATY UNIVERSITY,
AJMER

qigdshH

'SYLLABUS |

SCHEME OF EXAMINATION AND
COURSES OF STUDY

[ FACULTY OF SCIENCE |

M.Sc. Zoology

M.Sc. (Semester I & II)
(w.e.f. 2019-20)

M.Sec. (Semester Il & IV)
(w.e.f. 2020-21)

ALKA PUBLICATIONS
' Purani Mandi, Ajmer



1. Change In Statutes/Ordinances/Rules/
Regulations Syllabus and Books may, from |
time to time, be made by amendment or

remaking, and a candidate shall, except in so
far as the University determines otherwise |
comply with any change that applies to years

- he has not completed at the time of change.
The decision taken by the Academic
Council shall be final.

1. GHI-THI R G a0 fFmion s aRkfrady
syeqreen/frai/ 1 [ / qTSIsh Al o T&Ih o
I e foRar =7 Wehdl &, e fohdT o} Iiad= =l
ST i W1 BT a9 16 forvarfaramera 3 31
YRR 9§ IRl B 7 & & 3R B 7 3H IR
| ¥ qd o g & @ A A el | e afteg

S

g Torl T fufs exfaw i

O©MAHARSHI DAYANAND SARASWATI UNIVERSITY,AJMER
Published and Printed by ALKA PUBLICATIONS, AJMER

o 0145-2426301 .
for Maharshi Dayanand Saraswati University, Ajmer

M.D.S.U. /Syllabus / M.Sc. Zoology / 3

MAHARSIH DAYANAND SARASWATI UNIVERSITY, AJMER
SYLLABUS
SCHEME OF EXANMINATION AND COURSES OF STUDY
FACULTY OF SCIENCE
M.Se. ZOOLOGY SEMESTER SCHEME
{WITH EFFECT FROM 2018-19)-
NOTICE :
Change in Statutes/OrdinancesRules/Regulations/ Svilabus and Books meay, from time
to tine, be maide by amcadment or remaking, and a candidate shall, except in so far as
the University deterntines othierwise comply with any change that applies 1o vears he
has not completed ai the time of change, The decision taken by the Acndemic Councit

. shall be final,

1. The maximum marks of each Semester Examination will be 304, There shall be two
semesters in anc year and four Semesters in atl, 1t will be necessary (or a catclidme 1o
pass in the theery as well as in the praclical examination separately, Criteria for pass
percentage and division will be as per the university policy for Semester Schema
prescribed unilormly by the unrversity.
2. There will be lour theory papers i cach of the four Semesters and 16 papers in all.
Lach paper will bave maximum marks ol 50 and examination will be of 3 hours duration,
There will be one Practical Examination ¢ 5 hours duralion in one day with maximem
o' 190 marks in Semester I and 1; as well us separate 4 hours duration Practical
Examinaltons for Compulsory papers {30 Marks) and Special Papers (50 Marks) in
1wo dilferent days in semester [ and 1V.
3. Each theory puper of cach semester is assigned Jour hours per week ol weaching.
Practical classcs are assigned 18 hours per week of (caching in each Semester. Two
hours per week Tor seminars are assigned which includes seminar presentation along-
with lext submission,
4. Scheme ol examination in Individual Semester and distribution of marks in cich
papcr will be as under:

Curriculum & Scheme of Examinalion for M.Se. Zaology
Semester Number

& Paper Nomenclature Tolal Marks
Semester |

Paper -1 Taxonomy, Biodiversity and Wildlile 30
Paper-2 Cell oand Molecular Biology . 50
Paper -3 Genetics and Evolulion 5{
Paper-4 Immunolopy and Biotechinology 50
Paper-5  Praclical 190
Total 300
Semester Il

Paper-6 Siructure and Function ol Invertebrate a0
Paper - 7 Biochemislry 50
Faper- 8 Physiology and Endocrinology 50
Paper - 9@ Developmental Biology 50
Paper- 10 Praclical 100
Total 300
Semester 111

Paper - 11 Biology of Chordates 50
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Paper - 12 Ecology 50
Paper - 13 Special Paper A/ B CF DR/ S0
Paper - 14 Special Paper A/ B/ Cf D/L/F S0
Paper- 15 Practical- 5()
Paper- 16 Practical-1l S0
Total i 300

Paper- 13 Practical-I (Bascd on Paper 11 & 12)
Paper- 16 Practical-il {Based on Paper 13 & 14)

Scmester 1V

Paper - 17 Biological Techniques and Biostatistics 50
lPaper - 18 Animnal Behaviour il
Paper - 19 Special Poper A/ B C/ D/EF .50
Paper - 20 Speciul Paper A/ B/ C7 D/EAF 3¢ -
Paper- 21 Practical-] 50
Paper- 22 Praclical-ll 20
Total 300
Paper- 21 Praciical-| (Bascd on Paper 17 & 18)
Paper- 22 Practical-li (Based on Paper 19 & 20)

Special Paper A- Cell and Molecular Biology
Specinl Paper B- Environmental Biology
Special Paper C- Entomology
Special Puper D- Tish Biology
Special Paper E- Molecular Developmental Biology
Special Paper F- Endocrinology
: M.SC. ZOOLOGY SEMESTER-I
. Paper |- Taxonomy, Biodiversity and wild Life
Time: 3 Hours Max. Marks: 50
Note: . _
Syllabus of cach paper is divided into three units, The question paper is divided into
three parls. Part-A, Part-B and Part-C
Par-A (10 marks): Part A is compulsory and comtains t0 questions. Al least three
questions will be st from cach bnitand each question carrics § mark. (50 words each)
Parl-B (10 marks): Parl B is compulsory and contains [ive gueslions, 1:Jki_:1g #l !.j::uql
one question from each unit, Candidale is required to attempt all 5 questions, Lach
gueslion carries 2 marks. {100 words ¢ach) _ .
Part-C (30 marks); 6 questions will be sel taking 2 from cach unit. Candidate is required
to atlempt 3 questions, 1aking 1 from cach unil. [zach question carries 10 marks. (100
words cach)
Unit-I
. Principles of Anima) Taxonomy:
'a) Rules of nomenclature

2. Principles of classificalion -

b) Theories of biological classification and their history

¢} The concept of species, sub specics, Polytypic specics

d) Intraspecific categories

¢) Evaluation of biodiversity indices, Shannon Weiner Index, Dominance Indcex,

Similarily and Dissimilarity Index
© ) Trends in Biosystematics-Chemotaxonomy, Cyloloxonamy and Molecular
Taxonomy
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) International Code ol Zoolopical Nomencelawre (ICZNY: Formatien of
Scienlilic names of various Taxa

hj A study of the classification of invertebrates with distinguishing Ieatures
and examples of various subdivisions

Unit-11

1. Biodiyersity- Concepl, principles and Types of biodiversity

2 Major biodiversity arcas ol the world: Biodiversity hotspols

i Indian Biediversity Areas ; Zones of Taunal distribulion

4, wajor protected arcas and their imporiance

3. Causces lor the loss ol biodiversity

b. Rare. endanpered or threatened specics and their Conservation strategies
7, Biodiversity conscrvation methods

Unit [11

l.

Wildlitc and conscrvalion:
a)  Wild lide reserves and biosphere reserves
b) Nalional Parks and Sancluaries
¢} Single specics/single hubitnl based conservation programmes— (Project Tiger,
I’rojecs Gir Lion and Crocodile breeding project)
Wildlile in India with reference 1o animal diversily,
Wildlite in Rajasthan with relerences Lo reptiles, birds and mammals.
India’s rele and contribution on conservalion of wildfile
Forestry-Forest resources, crosion. deforestation and afforestauon
Wildlile protection Act (1972), Biolopicol Diversity Acl (20C2)
Institutions and their role in conscrvation-Zoos, MNatural history muscoms,
Zoological survey ol India, Fores( research institule, survey of India,
Central marine [isheries research institute and NGOs.
Suggested Reading Materiols:
e  B.ILM.S. — The Preservation of Wild Life in India.
13.H.M.S.- Wild Animals ol India.
13_K_Tikadar :Threatened animals of India
Chaudharv A.B.- Sunderbans Mangrove (Ecolopy and Wild Life).
Danwin. C. —Origin of Species, Watls & Co, 5 and 6 Johnson's Courts, Fleel
Streed, B.C. 4. London,
. Mayer & Peter D, Ash lock- Principles ol Sysiemalic Zeology.
I:. Mayer ; Elements of Taxonomy
E.O. Wilson: Biodiversity, Academic press, Washington
I2.0. Wilson: The diversity of life (the college cdilion), W W Northern & ca.
GG Simpson :Principles of Animal Taxonomy. Oxford 11311 I*ublishing
Company
M. Kato: The biology ol diversity. Springer

Romer, A.S. - Vericbrate Palacontology, University Chicago Press, Chicugo,
Hlinois,

Paper-2 Cell and Molecular Biology

‘Time: 3 Hours Nax. Marks: 50
MNaote:

Syllabus of each paper is divided into three units, The question paper 15 divided into
three parts, Part-A, Part-B and Part-C

Part-A {10 marks): Parl A is compulsory and contnins 10 gquestions. At least three
questions will be sef from each unit and cach question carries | mark, (30 words each)
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Part-B {10 marks): Part 13 is compulsory and contains five questions, laking al leas)
onc question from each unit, Candidate is required o atempl afl 5 questions. Each
question carries 2 marks. {100 words each)

Part-C {30 marks): 6 questions will be set aking 2 rom ¢ach unit: Candidate is required
(o atlempl 3 questiaons, taking | from cach unit. Each question carrics 10 marks, (400
words cach)

UNIT I

1. Siructural organizalion and funciion of intraceliulor arganelles: {Cell wall,
hucicus, mitochondria, Golgi bodics, lysosumes, endoplasmic reticulum,

peroxisomes, plaslids. vacuoles. ¢hloreplast, siructure & [unction of
cyloskeleton and its role in motilily).

Biomembranes: Basic struclure, Transport across cell membranes, Ditlusioun,
(smosis (Uniports, Symports and Antiports), Jon Channels, Active Transpaort
and ivlembrane Punips, Electrical propertics ol biomembranes and Membrane
polential.

3. Intiucellular iransport : Intracellular protein iraflicking. Signal hypothesis.

4. Celladhesion and communication: Tight junctions. Gap junctions. Connexins.

Desmosomes and Spat desmosomes.
UNIT-[§

1. . Cell-Cell signaling ; Second messenger system, cAMP. Cell surfuce receptors
and intra — ¢elfular receplors.

2. Cell Division and Cell Cycle ; Mitosis and mciosis. their regulation, steps in
cell eyele, regulation and control of cell eycle. Role of Microtubules in cell
cycle. Cyclins and cyclin dependent kinases, Regulation of CDK -~ cyclin
aclivily: Check points of celt cyele,

General Accounts of Nucleic Acids, Couformation of nucleic acids (helix
(A. B, Z), 1-RNA, micro-RNA), DNA Replicntion: Replication in prokmyolcs
anud cukaryotes, mechanics and enzymes involved in DNA replication. DNA
damage and repair mechanisms, homolagous and site-specific recambination.

4. Transcription: Prokaryotic and Eukaryolic transcription. Regulalory ¢lements
and mechanism of transcription regutation. Antiterminstion and allenuation.
I*os1 imnscriptional modifications: Capping. Poly-A 1ail, Splicing

UNIT-IIT

1. Organizatien of genes and chromosomes : {Operon, unique and repetitive
DNA, iterrupted genes, gene families, siruclure of chromatin and
chromosomes, helerochromatin, euchromatin, ransposons).

2. C-value Paradox, Euchromatin and Hetcrochromatin, Human karyolype,
chromosomal banding (Paris conference nomienciature). Somatic cell genetics
: Cell Tusion and hybrid agents, mechanism of [usion Formation of
heterokagyon (Hybrid setection and chromosomal segregation). Applications
of hybridoma technolopgy.

3. Pratein synthesis and processing :(Ribosome, [ormmalion of initiation complex.
inilialion factars and their regulation, elonpation and clongation factors.
tcrmination, genetic code, aminoacylation of IRNA, tRNA-identily, nminoacyl
IRNA synthetase, and translational proof-reading, (ranslational inhibitors.
Post- translational modification of proteins).

4. . Control of pene expression at transcription and translation level @ (regulating
the expression of phages, viruscs, prokaryolic and cukaryolic genes, rale of
chromatin in gene expression and pene silencing).

=2
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Suggested Rending Materials:
o B Albents, D-Bray. LLewis M. RaiY, K. Roberts and 1.D. Watson, Muolecular
Biology of the cell- Garland Pub. New York.
e [enjamin Lewin : Gene VI Oxlord University press. UK
« JD Watsen. N H Hopkins, J W Raberts, ] A Sicitiz.and AM Weiner: Molecular
biolepy ol the gene: The Benjamin/Cummings pub. Ce.Inc., California
» | Darnell. L Lodish and D Baltimore : Molecular cell bology. Scientilic
American books. Inc USA.
e J Sambraok. L F Fritsch and ‘T Maniatis Molecular cloning: A Tuboratory
Manual, Cold spring Harbor luboratory press. New York
John R W Masters ed Animal cell cullure- A practical approach, , [RL press
« K. Wilsonand K., Goulding A Biologists puide o Pnnuplt,s and techniques
ol Biochemistey, ELBS Edu. New York,
=  PPD.Dabrec. Introducthion wo Practical Muolecular Diolopy, John Wiley& Sons
Lid. publishers Inc. New York
» R A Mevers.(Ed) Malecular biolopy and Biotechnolagy. A comprehensive
desk relerence, VCH
e Roberl Braun Introduction o instrumental analvsis:, McGraw Hill
International Editions
e T.A.Brown Molecular Biclogy Lab Fax, (Ed.), Bios Scientitic Publishers
Lad.
Paper-3 Genetics nnd Evolution
Time: 3 Hours wax. Marks: 50
Nole:
Svllabus of ¢ach paper is divided into three wnils. The question paper i$ divided into
three paris. Part-A. Purl-B, Part-C
Part-A (10 marks): Part A is compulsory and contains |4 questions. At leasl three
questions will be sel [rom each unil and each question carries [ mack. (30 words cach)
Part-B (10 marks): Part B is compulsory and contains {ive questions, {akng al leasl
one qucslmn from cich unit. Candidate is required Lo attempl all 5 questions. Cach
question carrics 2 marks. (100 words cach)
Part-C (30 marks): & questions will be set taking 2 [rom each unit. Candidate is required
to altlempt 3 questions. laking 1 from each wnit. Each question carriesn1d marks (400
worils cach)

Unit-1

L. Mendelian Principles- Dominance, segregation, independcent assoriment, current
slatus

2, Concepl of gene- alleles, Multiple Alleles, pscudealleles, complementation lests.

3. Extension of Mendelian Principles- Codominance, incomplele dominance, gene

intcractions—Supplementary gene, Complementary gene, cpistasis, pleictropy,
peneirance and expressivity, phenocopies, linkage and crossing over

1, Gene mapping methods- Linkage maps, tetrad analysis, mapping with molecular
markers

3. Extra chromosomal inhesilance- inheritance of mitochondrial and chleroplast
genes, malernal inherilance

6. Microbial Genetics- Methods of genctic transfer, transformation, conjugation,
transduction. fipe structure analysis of gencs.

7. [luman genetics, Pedigree analysis. Karyotypes. lod score for linkage Lesling,

Genelie disorders (Human)
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Unit-II

(A)
.

Quantilalive genetics- Polygenic inherilance, heritability and its measurcitiend,
QTL mapping.

0 Mulations & mulagenic agents- Types, causes and detections, muiant Lypes.
lethal, biechemical, loss of funclion. gain of function, germinal versus somalic
mutation, inscriional mulagenesis.

3, Structural and numerical alteralions in chromesomes- deletion, duplication.
inversion, translocation, ploidy &their genetic implications.

(B}

Emergence of evolulionary thoughl

- Lamarckism and neo- Lomarckism

. Darwinism- concepl of varialion, adaptation, struggle and Miness, natural
seleclion,

. Mendelism, spontancity ol mutation

. Modem evolutionary synthcsis

3, Origin of cells and uniceliular evolution

» - Qrigin of basic biotogical molecule

. Concept of Oparin and Haldane, Experiment of Miller (1933)

. First Cell- Evolution ol Prokaryotes, Ongin u[‘ Eukaryotic cell

6. Palcontolagy and evolutionary history

' The cvolutionary time seale- eras, periods and cpachs; major cvents in
evolulionary time scale

- Origin of unicellular and multi-cellular organisms
Stages in primate evolution including Homo.

Umt—lll

E, Molecular evolution-
= Molecular tools in Phylogeny
« Phylogenic trees- rooled & un- ruutcd
« Molecular clocks
= Pallerns of change in protein {amino acid)

« Nucleotide sequence anal}:ﬂs sequence
« Gene ¢volulion

2. Population genetics- Population as a unil of evolution. pene poel, gene frequency

3. Hardy Weinberg Law- Concept and rate of change'in gene [requency through
mutation, genelic drift, migration and natural sclection

4, Adaplive Radiation and divergence; occupation of new environmental and
= Convergent ¢volulion and ¢o-evolulion

2, [solation and ilsTole in species formation-

a) Isnlmmg Mechanism- peopraphical ccological physivlogical, Biochemical,
anatomical, developmental, behavioral, psychalogical and social
b) Ellects of Isolntion- restriction ol dispersal, restriction on random mating;
reduction ol iertility.
¢) Failure of isolating mechanisms- gene {low, migration and heterasis
6. Specintion- Definition of species, Subspccics and races

- Specidlion- Gradual or sudden process

» Allopalhic evolution & sympatric cvolulion
Suggested Reading Maoterials:
A.M. Winchester: Genetics
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[Benol A. Kihlman: Actions of chemicals of dividing cells
Royer. Modern Experimental Biochemistry, Benjamin, 1993
Cooper. The Cell-A Molecular Approach. ASM, 1997
Edpar Allenbrg: Genelics
Dobzhansky, Th. F.J. Avala. G:L. Slebbines and LM. Valentine Cvolutien.
Surject Publication, Delhi.
« Hartl, D.L. A Primer of Population Geneties, Sinauer Associates, Inc.
Massachusclis.
s« Jha AP Genes and Evolution. John Publication, Nesy elhi.
King, M. Specics Evalution- The Role of ghromosemal change. The
Cambridge Universily Press, Cambridge.
Paper-4 Immunulogy and Biotechnology
Max. Marks: 50

Time: 3 Hour
Note: '
Syllabus ol cach paper is divided inta three units. The question paper 15 divided inlo
Lhree parts. Pan-A, Part-B B and Part-C

Part-A {10 marks): Pari A is compulsory and conlains 10 questions. Al Jeast three
questions will be sel [rom cach unil and each question carries | mark. (30 words cach)
Pan-B (10 marks): art B is compulsory and conlains five questions, 1aking al lcasl
onc question Jrom ¢ach unil. Candidate is requized to attempt all 5 questions. Each
question carries 2 marks. (100 words cach}

Part-C {30 marks): 6 qucstions will be sel taking 2 from ¢ach unit. Candidate is required

1o attempl 3 queslions, taking 1 [rom cach unit, Each question carries 10 marks. {400
words cach)

Unit-1
1. Overview of the immune system:
a) Compaonents of the immung sysicim
b} Lymphoid Organs- types, lymphocyte production, hacmatopoietic stem cells
L1 Antibedy Structure and Diversity
Production, distribution, structure, types
3 Mechunism of IInmune Response

Lymphocyte circutation and antigens, antigens —immune n.,sp-::unscs rafe of MHC
malecules in antipen recognition and immune responscs, -iransterring viral
antigen and APC, lipid- pﬂl}*suc-:huridc antigen

4 Immune component ¢ells and associaled lissucs

5 Major Histocompalibility complex

6. IPrinciples of innatc and adaptive immunity

T i1emora) and Cell medialed immunity

Unit 1l

8

The recognition ond eftector mechanisms of the adaptive immunily- antigen
nnd immunogenicity

9. Antigen recognilion B cells and T cells

10.  Immunodcficiency Discases

11.  Vaccincs and Vaccination

Biotechnolopy:

i. Scope signilicance. microbes and microbial system and their improvement for
biotechnological use. Principlés and techniques of plnnt and animal cel) culture

2 principles and application of DNA recombinant technology

a) Recombination and repair
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by 1loliday junclion.

¢) FLP/FRT and Cre-k.ox recambinalion,

d} Rec A and other recombinises. :
¢}  DNA repair mechanisms,

3. Molecular mapping of genome
a}  Genetic and physical maps
by Southern hybridizalion, Meorescence in st hybridization { FISH) (or
Genome analysis.
¢) Molecular markers in genome analysis { RFL.P. RAPD and AFLIY)
d)  Basic idea ol Genomics and its application to heallh and agriculwre.
including pene therapy.
¢)  Application of RFLP in farensic, disease prognosis, penctic counseling
and pedigree analysis.
() DNA Sequencing. Scquencing methods, sequence submission. sequence
alignment. DNA {ingerprinting
g) expression of recombinant prolcins using baclerial, animal and plant
veclors. Isolation of specific nucleic acid sequence
hy  construction of genomic DNA libraries in Plasmids, phapes, cosmids,
BAC and YAC
Unit 111
L. Signal ransduction in bacteria and animals, Complementation and moiecular
recognition, Jiposomes. _
2 Moleculor biclogy of Cancer. Oncogenes, Chemical Carcinogencesis. franspo
genes
¥ Transgenic animals and knock-ouls
a) Produclion
b}y Applicalions
c) Embryonic siem cells
d} Care & breeding of experimentat animals
g) Bioethics
4. Assisted reproduclion lechnologies
a} Embryo scxing and cloning.
b) Screening [or genetic disarders.
¢} ICSI, GIFT elc.
d) Cloning of animals by nuclear transfer.
3. Fermentation technology, design process, scale up and down stream processing,

production of antibiolics, breverages, cnZymes, cthno) and methane from
biomass: bioremediation, biopesticides and biosensors, single cell prolein

Suggested Reading Materials:

*  Immuno Biology- The immune sysiem in heaith and discase, Jancway,
Travers. Walport and Shlomcehik, (6th Ed., 2003},

+  Immunology, David, BrostofT and Roitt, (7th Ed,, 2006), Mosby & Elsevier
Publishing, Canada, USA.

¢ K, Wilson and K.H. Goulding EIBS Ldn.

*  |mmunelpy . S S Lal and S Kumar

* Kuby Immunology, Richard, Thomas, Barbara, Janis, (5th Ed., 2003), W,
H. Frecman and comypany, New York, USA.

*  RAMeyers(Ed) Molccular biology and Biotechnology. Acomprehensive
desk reiercnee. VCH :
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Scmesicer |
Paper 5: Practicals

Taxonomy, Biediversity & Wild Lile

Use of tuxonamic keys (o identily at least 6-10 orders ol inseets {up (o order
level only). -

Composilion/ assessiment of taxonomic diversily in 71 habitat. (grassland. arid
[and,wel land ¢tc.)

Wrile churacteristics of dilTerent biomes and mark their location on warld map
Mark major rivers of world on world map and five riverine sysiem ol [ndia an
India map- visit a river or pond-submil a wrilc up

Make p diagram of zones ol s¢i, write characteristics ol cach-visil any sea-
submit a scporl

Understand about coral reef, their types. structure and their mark Ltheir location
in world and India’s map

Mark major Ecozones of India on India’s map-visil a desed, grass land or ram
forcst submit o wnite up

Mark important sanctuaries and national parks of Rajasthan on map. and write
detaits of any three emphasizing the fauna and their conservation.

Visil any National Park, Sanctuary, Foresl arca or neirby protecled arca Lo
study biodiversily and live animals ol the area. Also. Prepare and submil report
of the ficld 1rip.

Spouting: Photographs/Modcis of wild animals of Rajasthan o study their
distinguish [eatres. classification, Habil & Habilat and conservalion slatus.

Cell and Molecular Biology

permanes slides: Types of cells (squamous, cuboida, columnar epithelial eclls.
blood ceils. nerve cetls, muscle cells), conneclive Lissucs of various 1ypcs.
Adipose lissuc, mitotic & meiolic chromosames and theit difTerent phases .
Study of mitesis in onion roof 1ip and mammalian bonc marrow cells.

Study ol Meiosis in testes of insee1 or mammal. :

Studv af giant chromosomes in Lhe salivary gland of Chironomus larva or
Drosophila

Vital and supravital staining {with Neulral red and Janus green (B3) ol cells of
the Lestis of up insecls or mammal 1o study milochondna

« Preparalions and staining of Barr bodies.
« Chromosome counts in cells of the testis of an inscct pesi/ bone marrow cells

of radent pest.

« Observation ol ceflular orpanization of lestes of Cockroach and Grasshopper

by Acetocarmine, Fuelgen staining preparations/ slides/ digital techniques

Biotechnology

Preparation of multipopular nerve cell [rom the spinal cord of 2 mammal.
Excroise based on DNA finperprinting, DNA sequencing. .
Immunoassays RIA, ELISA :

SDS PAGE of sotuble proteins and determination of molecular weight,

s Any other cxercise based an Biotechnology as per available laboralory

Lnsiruments.

Genctics

Culture and idenlification of male and female Drosophiia.
[dentificntion of wild and mutant forms of Drosophiia.

Mono- and Dihybrid inheritance in Drosopfiiia.

Simple problems based on Mendalism 10 be done by the studenits.
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s 1dentification of bload groups in man.

» Demonstration of sex chromatin. :

. Chromosume preparations [rom fal hone marcow and polytene chromosomcs.

8 Handling, of Drosopliita, Drosophild genclic crosses, induction al mutation in
Drosophile by

@ P-M mulagenesis.

+ Karyolyping

Evolution

. Numericals based on theory

. Project repart based on Study 1ourf Ficld Trip

. Exercise based on the syllabi may be devised according to the availability of
equipments/necd.

Immunology

. To identily differcnt Tenkocyles by making bload smear.
% _ To perform Radio lmmuno Diflusion (R1D)
» To perform Quehierlony double diffusion (ODD)

To demonstrate antimicrobial aclivity of skin

& Some exercises based on the syllabi may be devised according Lo the

availability of equipments.

Scminar —

Students must prepare and present Seminarf paper on the relaled topics or recent
advances/research in the [ficld of life sciences/ lopics related 1o the papers
included in the semester; CSIR-NET Lile Science Topics must be Emphasized
for seminar lopics. Student shall prepare and use power point presentations,
modcls, slides etc. for seminar.

Spotting :

Spotling may caver all the practical subjects of the scmesier.

Note:

{i) Use of animals for dissection and practical work is subject Lo the conditions
that these are not banned under the Wildlife Proleclions Act.

(ii)  Those Inslitutions which nre already having Zoology Museums should not
procure Museum Specimens now onwards and should use charts/slides/models/
photographs and dipital aliernatives in case of need. Those new inslilutions
which are not having Zootopy Muscum in their Department should provide
learning related to zoological specimens with the help of charts/slidcs/models/
photographs and digital altemalives and visil of students 1o ajrcady established
MUsSEums, '

Instructions [or Practicals

Max Marks: 100 Time: 05 Hours

The Board of Examiners will conslitule of onc Extemal Examiner and one Internal

Examiner.

Distribution of Marks Marks
1. Spofling 18
.2 Exercise on Biodiversity/ Wild Lilc &
3. Insect [dentification using Taxonomic Key b
4, Exercise on Genetics/Evolution 10
5 Excreise on cell and Molecular Biclogy 10
6. Exercise on Biolechnology/Immunology 10
7 Exercise to study live animals/Repori of Field Trip 8

M.D.S.U. / Syllabus / M.Se. Zoology / 13

8. Senunar 10
. Viva O
10, Record 10
Grand Total 100

M.SC. ZOOLOGY SEMESTER-II
Puper- 6: Structure and funclion of Invertebrates
Time: 3 1lours Max. Marks: 50
Nate:
Syllabus of cach paper is divided into three nnits. The question paper is divided into
threc parts. Pari=A. Part- and Pan-C
Part-A (18 marks): Part A is compulsory and conlains 10 questions. At least three
questions will be set from cach unit and each question carries | mark. {50 words cach)
Pan-B (10 marks): ‘Part B3 is compulsory and canfains five questions, taking at leasl
onc question [rom cach unil. Candidatc is required 1o attempt all queslions. Each
gueslion carrics 2 marks. (100 words cach)
Parl-C (30 marks): 6 questions will be scttaking 2 [rom cach unit. Candidale 15 required
(0 attempt 3 questions, taking 1 from each unit. Each question carries |0 marks. (100
words each) = |
Unit-1
1. Organization of Coclom:
a) Acoclomates, Pscudo coslomates and Coclomales
b) Proloslomia nnd Deulcrostomii
2. Locomation:
a) Amoeboid. Flageller and Cihary movement in prolozoa
b) Hydrostatic movements in Coclenterala
¢} Annelida and Echinodennala
d) Molecular and physiological mechanisms invoived in different kinds ol movements
3, Nutrition and Digcslion: -
2) Patierns of Feeding mechanisms and digeslion -
b) Amoeboid feeding. Ciliary feeding, Filter fecding, Parasilic mode of feeding
c) Feeding mechanisms in insects and echinoderms
Unit-11 '
l. Respiralion
a) Organs al respiration Gills, lungs and trachea.
b) Respiratory pigments.
c) Mechanism of respiration.
2. Excretion:
a) Excretion in lower inveriebrates
b) Excretion in higher invertebrales
¢} Organs of excrclion: Coclom, Coclomoducts, Nephridia and Malphigian
ubes.,
Mechanism of Excrelion.
Mechanism of Osmoregulation.
3. Nervous System ,
a} Primitive Nervous systems: Coclentrata and Echinodcrmala
b) Advanced nervous system . Anniclida, Arthropoda (Crustacea and Insecia)
and Mollusca (Ccphalopoda)
¢) Receptors: structural and functional arganizalion of the mechanoreceplors.
chemoreceplors and pholoreceplors.
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Unit-111

l. Reproduction:

a) Reproduction in Protozoa, Porilera

b) Reproduction in Metazai: Asexual Reproduction in Coelenleraly and
Polychactes

¢) Sexunl Reproduction, Parthenopenesss

d} Endocrine glands, hormones and rote of hormones in mouliing.

¢} Invertebrate larval forms and their evolulionary significance

2. Structure affinities and life histary of the following minar Phyla
1) Rotifera

p} Enloprocla
c) Phoronida
d) Ecloprocta
Sugpesied Readinpg Materials: |
e Barnes, R.D. Invertebrales Zoology. III edition. W.B. Saunders Co.
- Philadelphia.
« Barringion, E.J.W. Inveriebrale siructure and function. Thonias Nelson and
Sons Ltd., London.

« |lyman, L.H. The Invertebrates smaller coclomale groups, Vol. V.Mc.Graw
Hiil Co., New Yark,

» Hyman, L.H. The invertebrates, No |. I.prolozaa through Cilenophaora,
McGraw Hill Co., New York
«  Hyman, L.H. The Inveriebrates. Yol. 2, McGraw Hilt Ca., New York.
e  Hyman. L.H. The Invericbrales. Vol. 8. McGraw Hill Co., New Yark and
~ London.

e Jagerstein, G Evolution of Metazoan life cycle, Academic Press. New York
& London.

e Parker, T.]., Haswell W.A. Tex| hook of Zoolagy, Macmiflan Co., London.

»  Read, C.P. Animal Parasitism. Parasitismi. prentice Hall Inc., New Jersey.

»  Russel-Hunler, W.D. A biology of higher inverlbrates, the Macmillan Co.
[.id., London.

Sedgwick, A.A. Student (ext book of Zoology. Vol. Lil and 111. Central Book
Depot, Allahabad. -
Paper- 7 Biochemistry

Time: 3 Hours ' Max. Marks: 50
Note: '
Syllabus of each paper is divided into three unils. The queslion paper is divided into
three parts, Part-A, Part-B and Part-C
P:u-t-f:'u (10 Enarks}: Pari A is compulsory and ¢ontains 10 questions, Al least three
questions will be sct from cach unit and each question carries | mark. (30 words each)
Part-B [H? marks): Part B is compulsory and contains [ive guestions, taking at least
one question from each vnil. Candidate is required to allempt all 5 questions. Each
queslion carries 2 marks. (100 words each) '
Part-C (30 marks): 6 questions will be set taking 2 from cach unit. Candidate is required

lo allempt 3 questions, Laking 1 from cach unit. Each question carries 10 marks. (400
words cach)

Unit-1
i. Introduction lo Structure ol atoms, molecules and chemical bonds.
2  Introduction 1o composition. structurc and function of biomolecules
{carbohydrales, lipids. proicins. nucleic acids, vitamins and Enzymes).

Unit-11

M.D.S.U. / Syliabus / M.Sc. Zoology / 15

3. Stublizing interactions (Vao der Waals. clectrostutic, hydrogen bonding,
hvdrophobic inleraction}.

). Principies ol biophysical chemistry {ptl, bu Mer, thermodynamics. cotligative
[roperlies).

5 Conformation of proleins (Ramachandron plot, secondary slructure.
domains, molil and (olds}).

6. Protcin metabotism: meiabolic fate ol amino group. transamination and
deamination, decarboxylation and oxidative degradation of amino
acid, Biosynthesis of cssential amino acids

7. Stability ol protcins and nucleic acids.

Umil-[N

. Carbohydrate metabolism: Glycolysis. Keeb's cycle. Pentose phosphate
pathway, glyoxylate cxcle, glycogenolysis and glycagenesis,
gluconcogenesis.

g Nucleic acid metabalism: Biosynthesis und break down ol purine &
pyrimidine nucleatide by 1}e novo and salvape pathway. Metabolic
regulation

10. Lipid metabolism: Biosynthesis ol essential and non-cssential falty acids.
formation of ketone bodies. biosynthesis ol trizcytglycerols, membrune
rhospholipids. Cholesterol biosynthesis.

Supgested Reading Materials:
s Clark & Swizer. Experimenial Biochemisiry. Freeman, 2000, A biologist
Guidc to principles and Techniques of Practical Biochemistny-
e Cooper, .G Tools of Biochcmistry
Creighton. T.E. Protcin Structure and Melecular Propertics W.EL Freeman
& Co. '

e [Freilelder. D. Essentials of Molecular Biology
e  Freifelder. D. Physical Biochemistry W.I1. Freeman & Co.
e  Guorland Science Publishing. New Yark, USA.
e  Garret, R.[. and C.M. Grisham. Biochemistry. Saunders college Publishers.
+ [lawk Practical Physiological Chemisiry :
Paper 8- Physiology and Endocrinology
Time: 3 Hours Max. Marks: 50
Nole:

Syllabus of each paper is divided into three units, The question paper is divided inlo
lhree parts. Part-A, Parl-B and Part-C
Part-A (10 marks): Parl A is compulsory and contains 10 questions. Al least three
questions will be sel {rom cach unil and each question casties 1 mark. (50 words each)
Pari-B {10 marks): Part B is compulsory and contains [ive questions, 1aking at lcast
one question [rom each vnit. Candidate is required Lo altempl all 5 questions, [ach
question carries 2 marks. {100 wosds cach)
Parl-C (30 marks): 6 questions will be settaking 2 from each unil, Candidate is required
to altempt 3 questions, laking 1 [rom each unit, Each question carrics 10 marks. (400
words cach)
UNIT-I (Animal Physiology)
I. Digestive syslem:

a) Various types of digeslive enzymes and their action in alimentary canat,

b) Absorption and assimilaiion of food
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¢) Nervous nnd hormonal control of digeslion
d) Energy balance, BMR
2. Circulatory sysiem: ,
a) Composition and function of blood and Blood Groups
by Hacmopoiesis, blood clotting, Bleod volume, blood volume rcgulation,
Hearlbeat and bleod pressure
¢y  Immunily, homeostasis,
d) Myogenic hear, ECG — its principle and significance, cardiac cycle
1, Respiratory system
a) Respiratory orpans (gills, trachea and lungs}, respiralory pigments
b) Mechanism ol breathing.
¢) Phvsiology of respiration, conirol of breathing,
d) Neural and chemical regulation of respiration
4. Excrefory system:
-a) Comparative physiology of excretion,
b) Functional architecture of kidney and ncphron,
¢} Nitrogenous end products, formation of urine and its hormonal conlrol,
d) Nitrogen excrelion ana urea cycle
¢} Role of kidney in osmoregulation, urine concenlration,
‘) Waste elimination, miclurilion
g}  Electrolyte balance, acid-base balance.
UNIT-1I {Animal Physiolegy)
5. Muscular syslem:
a) Types and propertics of muscles,
b) Tunctional architecture of skeletal muscles.
¢) Biophysical and biochemical events during muscular activity.
d) Neural control of Muscle tonc and posture
6, Nervous system:
n) Functional architeciure ol neurons,
b) Origin and propagation of nerve impulse through axon, Action potential,
synaptic lransmission,
¢) Reflex arc and reflex action,
d) Gross neuroanatomy of the brain and spinal cord,
. g) Central and peripheral nervous system,
7. Sense organs:
a}  Structural architecturc and functioning of eyes and cars,
by Taclile responsc.
¢) Thermoregulation and cold tolerance:
d) Heat balance and cxchonge, endotherms Vs celotherms,
¢) Counter-current heal cxchanger,
f) Torpor, hibcrnation and acstivation .
8. Thermoregulation — Comfort zone, body 1emperaturc — physical, chemical,
 neural regulation, acclimatization
g, Stress and Adaptation
UNIT-III {Endocrinology)
10. Endocrine plands in veriebrates, their hormones ond rclated discascs.
* Hormanes- Definitions, types, chemical nalure, formation, slorage and secretion.
Transmission of hormones, Feedback control sysiem found in En docrine Sysiem
* Pitutary Gland- harmones scereied from different regions of Pitutary gland
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Thyroid- hormones scercled. physiology anatomy al’ Thy roid Gland, chemical
nature of hormone, synthesis, [unction. regulation of hormone

. Parathyreid Gland- harmones, nature and functien
Thymus- hormones, nature and funclion

i Adrenal Gland- hormones, transportatien ef ormuones, depradation and excretion
of hormone

% Pincal body- Cunction of pincal bady: melatonin

y: Pancreas- lormomes, nuture and (unction

* Gonadal Hormanes- hormones. nature and function

Il. Reproduction:

a)  Reproductive cycle,

b}  Reproductive processes {implantation, parfurition and Jaclation)

12. Neuro-endocrine regulators in inscels and moammals, pheromaones,

Suggested Reading Materials:

* C.IL Martin- Endocrine Physiology-Oxford University Press.

* )W Barrineton-General & comparative Endocrinology-Oxford, Claredon Press

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

+ Eckerl -Animal Phvsiology Mechanisms and Adaptation. R. Eekert (ed), Sthedition,

«  WH. Freeman and Company, New York.
W.S. Haar (cd)- General and Comparative Animal PhysiotogyPrentice 1 Jall of Indian.

» K S Schiemdl Neilsen {ed) - Animal Physiology: Ada, (ation and [Fnvironment,
University Press, Cambridge, UK.

* Sirand, F.L.- A regulatory Systems Approach. Physiology: Macmitlan Publishing
Co.. New York,

* C.I. Prosser (¢d)- Environmental and Metabolic Animat Physiology. Wiley-Liss
Ine., New York.

* P Wiilmer. G Stone. and [. Johnson {cds)- Environmental Physiology, Blackwell
Publishing, Oxford. UK, | :

» R.C.Newell (ed) - Adaptation to Environment: Essuys on the Physiology ol Marine
Animals. 1976, Bulterworths, London, UK,

« (iN. L.ouw- Physiclogical Animal Jicology, Longman Publishing Group. Harloss.
UK .

* A. Gorbman et al- Comparative Endocrinology, John Wiicy & Sons.

Paper-9 Developmental Biology

Time: 3 llours Max. Marks: 50

Note:

Syllnbus ol cach paper is divided into three units. The queslion poper is divided into

three parts. Part-A, Part-B and Pan-C

Part-A (10 marks): Part A is compulsory and contains 10 questions. At leasl three

queslions will be set [rom each unit and cach question carries | mark, {50 words cach)

Part-B {10 marks}: Parl B is compulsory and contains five queslions, Laking least

one question from cach unit, Candidate is required 1o attempt all 5 questions. Lach

guestion carries 2 marks. (100 words each)

Part-C (30 marks): 6 questions wiil be sel taking 2 from each unit. Candidate is required

w atempl 3 questions, laking 1 from each unit. Each question carries 10 marks. (400

words each)

Unit-I

|. Theories of development- Preformation and Epigenesis.

2. Gamelogenesis:
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(i) Spermalogenesis
(i) Qopgenests
a) Detailed uecount of growth phase
b} Qrpanization ol epg cylopiasm und role of epp cortex
¢) Morphogenelic deterimination in cgg cytoplasm
3. Fentilizalion
a. Types of tertilization o
b. Eventsduring fertilization (Approximation of gametcs, chemotaxis, [ertilizin-
antilertilizin reaction, capacitation of sperm, fermation of feriilization cone,
fusion of gameles, formation of fertilization membrane and prevention of
polyspermy and role of membranc potential in prevention of polyspermy)
c.  Signilicancc of fertilizalion and essence of activation of the epg
4, Early embryonic development
a) Palterns of cleavage, blastulalion.
b) Faic maps.
¢) Morphopenelic movements,
d) Mechanism and signilicance of gastrulation.
5. Cyloplasmic determinants and autonomous cell specification:
a) Cell commitment and differentiation.
b) Germ cell determinants.
c} Germ cell migration.
d) Propressive ccll -cell interaclion and ccll specilication.
Unit-11
1. Body Axes:
a) Establishiment of Body axis in Drosophila, Amphibia, Chick and mammals.
b). Proximale lissue interaclions.
7 *Casual basis of development: Primary embryonic induction - _
a. Concept ol polencics, praspective lales, progressive determination,
lolipotency and pleuripotency nuclear transfer experiment.
[nduction of the primitive nervous systcm (Spemann's primary organiser)
Nalure snd regionally specific properties of inductor
Compelence
Abnonmal inductors.
Chemistry and mechanism of action inducing substances,
g, Cell difterentiation and differential aclivity
3. Early vericbrale devclopment :
a. Neurulalion and ectoderm.
'b.  Mesoderm and endoderm,
4. Cell diversification in carly animal embryo:
a. Morphogen pradicats.
b. Lmbryonic stem cells.
5, Organogenesis _
Morphogenelic process in epithelia and mesenchyme in orgnn formation.
Vulva [ormation in cacnorhabditis elegans. |
Marphogenesis of brain and ncural crest cells.
DiftTerentintion of peurons.
Develapment of cye, heart and alimentary canal.
Genetic regulations on early embryonic development.
Environmental regulation of development ol development,

-6 e 0

ool
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h, Sex determination,
Unit 1N
Specilic aspects of development
1. Embryonic adaptations:
a. Evalulion of cleidoic egg and its struetural and physiological adaplations,
b. Development and physiotogy of exira cmbryonic membranes.
¢, Evolution of viviparily.
d. Development, lypes and physiology of mammalian placenta.
2. Regeneration
& Types of regencration, physiclogical, reparative and compensatory
hypertrophy, regenerative capacity in chordales.
b. Origin. re-dilferentiation of cells of regeneration.
c. Limb development and regeneration in veitebrales,
d. Reasons for the absence of limb regeneration in mammals.
¢. Methods for induction of regeneralion.
3. Chick Development upto 96 hrs. of Incubation
4, Metamorphaosis;
&. Amphibian metamorphests.
b. Insecl metamorphosis.
Suggested Reading Matenals:
e LongJ.A, Evan H.M., 1922 : the aestrous cycle in the Rat and i1s associaled
phecnomenon.
Nalbandou A.N.-Rcproduciive physiology
Prakash AS. 1965-66 Marshall's, Physiology Reproduction (3 Yol.)
Gilbert, S.F. Developmental Biolopy, Sinauer Associated Inc, Massachusells
Ethan Bier. the cold Spring. The cotd spring Harbor laboratory Press, New
York.
Baolinsky B.L Introduciion 1o Einbryclogy sanders, Philadelphia.
Berril N.J. and Karp. G Developmient Biology. MeGraw Hill New York.
Davidson, E.H. Gene Activity During Early Development Academic Press
New York,

Semester-11
Paper- 10 : Practicals
Structure & Function of Invertebrates

¢ Identification, Classificalion and sludy of the animals from major inveniebrate
groups (Protozoa to lHemichordate including minor phyla)

s  Larvac- Planula, Redia, Cercaria, Melacercaria, Trochopore, Nauplius, Zoea,
Mysis, Phyllosoma, Trilobite Larvae of imulus, Antedon, Veliger, Bipinnaria,
Ophiopluteus, Echinopluteus, Auricularia, {omaria

¢ Dissection/Virlual dissection using computer software
: Nervous System of Leech, Crab, Scorpion, Mytillus, Scpia, Aplysia, Sca
Urchin, Holothuria, Star Fish,

« Permanent Mounting

Biochemistry
e« Identification of protein, carbohydrate and lipid in various tissues/food
muoterinl
e Identification of different kinds of mono-di and pelysacchandes in biclogical
/[ood materials.

Verificalion of Beer-Lambert’s Law using any colour solution
Determination of absorption maxima ol a coloured solution
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Ploting of standard curve
Quanlative estimation ol the lofiowing in various Lissucs
Carbohydrates: Glycogen, glucose ind ascorbic neid.
Proteins ;Total proteins
Lipids: Total fipid, Phospholipids and cholesteral,
Nucleic acid: DNA and RNA
Enzymes: Acid and alkaline phosphates |
Paper chromatography: unidimensional chromatography, vsing amino acids
[rom purified samples and biological materials. _
«  Paper /PAGE clectrophoresis, determination of serum protein through paper
fPAGL :
e Eleclrophoresis
e  Delermination of pl ol diflerent solulions
Physiology & Endocrinology :
«  Demonstration of the use and operation of oscilloscope lor recording
newrocleciric activily and electrocardiogram.
e  Photomelric determination of hiemoglobin in blood samplc.
Determination oCMCY, MCH, MCEHC and colour [ndex ol'the given sample
of blood.
« Demonstration of the bload clolting Lime, erythrocyte sedimentation rate,
hacmolysis and crenation.
Determination of the urca i uring
Determination of Lhe glucose in urine,
s Radintion uptake in various tissues: elementary idea of using radioactivitly
deteclion instruments., .
+  Study of digestive enzymes in diflerent parts of the alimentary canal.
Developmental Biology —
»Study of development of frog or toad.
«Observation of slages of development of frog in nalure.
» Permanent microscopic slides of scctions through successive cmbryonic and
larval stapcs.
« Study of development of chick through —Permanent whole mounts of various
S{afcs. :
ePermanent microscopic slides of seclions throngh representative regions of
successive embryonic stages.
sRemoval of chick embryos 18, 21, 24, 33, 36, 48. 72 and 96 hrs. incubation
from the egg and their study and identification in the living slatc.
« Study of the foztus with placenta in the house ral. Digital aliernatives may be
used.

o Some exercises based on the syllabi may be devised according le
the availabilily af cquipments. :
Seminar — '

" Giudents have to prepare and present paper on Lhe related topics or recent advances/

research in the field of life sciences/ lopics related to the papers included in the semester
as well as from CSIR-NET life Sciences syllabus. Student shall prepare and use powcr-
point preseniations, medels, slides etc. for seminar. -

Note:
(i) Use of animals [or dissection and practical work is subject 1o the conditions that

these are not banned wnder the Wildlile Prolcctions Act. |

!
|
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(i) Those Institutions which are already having Zoalogy Museums should not procure
Muscum Specimens now onwards and should use charis/slides/models/photagraphs
and digital alternatives in case ol nced. Those new institutions which are not having
Zoology Museum in their Depariment should provide {earning relaled to zoulogical
specimens with the help of churts/slides/models/photographs and digital alematives
and visit of students Lo already established muscums.

INSTRUCTIONS FOR PRACTICALS
Max Marks: 100 Time: 05 Hours
The Board of Examiners will censtitute of one Extemnal Examiner and one Internal

Examiner.

Distribulion of Marks hMacks
.  Spolling 18
2. Disscclion 190
3,  Permancnt Mounting, 0D
4. [Exercise bused on Biochemistry 12
5. Exercise hascd on Developmental Biology 10
6. Exercise based on Physiology/Endocrinelogy i
7. Seminar 10
8. Viva L0}
9.  Record 10

Grand Total 100

M.Sc. ZOOLOGY
Semester- L1
Paper-11 Biolegy of Chordates (Compulsory)
Time: 3 Hours Max. Marks: 50
INole:
Syilabus of cach paper is divided into three units. The question paper is divided inlo
three parts. Part-A, Part-B and Part-C
Part-A (10 marks): Part A is compulsory and contains 10 questions. At leasl three
questions will be sel Irom ¢ach unit and cach question carries | mark. (50 words cach)
Pad-RB {10 marks): Part B is compulsory and contains five questions, taking al leasl
one question from cach unil. Candidate is required to atlempt all 5 questions. Each
question carries 2 marks. (100 words cach}
Part-C (30 marks): 6 questions will be settaking 2 from cach unit. Candidale 1s requircd
lo altempt 3 questions, taking 1 from each unit. Each question carries 10 marks, (400
words cach)
Unit-|
1. Origin and ouiline classification of chordatcs.
2. Imecrrelationships ol Hemichordata, Urochordata and Cephalechordata and
their relations with other Deuterosiomes.
3. Life history of sessile and pelagic tunicates and ascidian, Pyrosoma, Salpa,
Doliolum and Oikopleura.
4. Origin. evolution und adaptive radiation of vertebrates.
§.  Qrigin, cvolution and gencral characters of Agnatha {Ostracoderms and
Cyclostomes)
Unit- 11
The early Gnathostomes (Placoderms)
A general account of the Elasmobranciy, Holocephali, Dipnoi and
Crossoplerygi. |

[
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3. Adaptive radwntion in bony lishes.
4.  Origin, evolution and adaptive radiation of Amphibia.
5.  Origin and evolution of Reptiles; the conguest of land. Seymouria and related
forms; Cotylasauria, basic skull types and outline classilication of Reptiles.
6. Dinosaurs: types and ¢volulionary significance.
Unit-I1I
1. Origin and evolulion ol birds.
Origin of {light and Night adaplations.
Origin of mommals.
Primilive mammals - Protatheria and Metalheria.
A general survey of the muin radiations in the cutherian mammals
- (excluding Ihl... detniled reference to the individual orders).

6. Evolution of man, relationships ol man wilh other primates, fossif record
ol man’s ancestory.

Suggested Reading Materials:

» Carer, G.S. Structure and habit in veriebrale evolution — Sedgwick and
Jackson, London,
Kent, C.G Comparalive analomy of vericbrales
l{mgslcy, 1.5. Quulines of Comparntive Aumnnmy of Verlebrales, Central

~ Book Depaot. Allahabad,

. Malcom Jollie, Chnrdnm marphology. East — West Pres Pvi. Ltd., New
Delhi.

@ Miiton [ lildererand. Analysis of vericbrate siructure. V. Ed. John Wiley
and Sons Inc.; New York.

J Parker & Hn.swu..ll io III Rev. by Marshall willians iatested Maemillan Co.
11d.
Romer, A.S. Vertebrate Bedy, [1lrd Ed. W.B. Suunders Co., Philndelphia
Sedpwick, A.A, Students Text Book of Zoology, Yol.l.
Smith, H.S. Evolution of Chordata structure, Hold Rinchart and Winstoin
Inc.New York.

® Walter, HLE. and Sayles, L.D. Biology of vertebrates, MacMillan & Co.
New York. .

& Weicherl, C.K. and Presch, W. Elements of chordate analomy, 4th Edn.
bMcGraw Hall Book Co., New York.
Young J.Z. Life of mammals. The Oxlord University Press, Londan
Young J.Z, life of vertebrates. The oxford University Press, London

Paper-12 Ecology {Compulsory)

Vo N

Time: 3 Hours
Note:

Syllabus of cach paper is divided into three umts The question paper is divided into
three pans. Part-A, Part-B and Parl-C

Pari-A (10 marks): Parl A is compulsory and contains 10 questions. At least three:
questions will be sct from cach unit and ¢ach question carrics 1 mark. (50 words cach)
Part-B {10 marks): Parl B is compulsory and contnins five questions, taking at least:
one question from cach unil. Candidate is required to atlempt oll 5 questions. Each’

question carrics 2 marks. (100 werds eacl)
Part-C (30 marks): 6 questions will be set1aking 2 from each unit. Candidate is required

to atlempt 3 questions, taking | from each unit. Each question carries 10 marks. (400
words each)

M.U.b‘. L. s DJ" Liayusd /o 1vl.c . ALy 1 r

Max. Marks: 50

Unit -1

Skt

Unit-11
1.

2

= AT

go

Introduclion 10 ecology- [ntroduction Lo the Environment: Physico-chemical
and Biological [actors in the Environment: Structure and corapesilion of
atmosphere, hydrosphere, lithosphere and biosphere

Populalion ccolopy: Characteristics of a population; population growth
curves; population regulation; life history sirategies (r and K sclectian);
cencept of meta population —demes and dispersal, inler demic extinctions,
age structured populations.

Environmental concepts — laws and limiting (aclors

Ecological models,

Acquisilion, transformation and utilization of energy - the geochemical,
biopeochemical and hydrological cycles; material balance.

Specics interactions: Types ol interactions, interspecific competition,
herbivare, carnivare, pollinalion, symbiosis.

Communities: concept; development: structure; Habitat and niche: niche
width and overlap; (undamenial and realized niche; resource partilioning;
characler displacemenl;

Community ¢cology: Nalure of communities; communily slruclure 2nd
altribuies: levels of species diversity and ils measurement; edges and ccotones;
ccalopical dominance; regulation of comimunity siruclure.

Ecosystcm: Introduction 1o Ecosyslems: concepts; homeostasis: componenis;

flow of cnerpy; productivity, cycling ol materials and nutrients, Food chain.

Ecosystem dynamics and funclioning: role of bivdiversity in paticrns an
processes of communitics and ecosysiems; slability, disturbance and
resilicnce, ;

Ecological succession: Types; mechanisms; changes involved in succession:
concept of climax.

Ecosystem types and their distribution.: Classification: Major ecosystems of
the world and India {forests, prosslands, wetlands, oceans, estearing, rivers
and lakes, deserts). Managed Ecosystems: Agri-Ecosystems, Aguaculture,
Urban Ecosystems and Commutnity FForesls.

Ecosyslems and Human well-being: Ecosystemn services; Nalural and Human
induced changes in Ecosystems and their consequences on human well-being.
Biogecgraphy: Major terrestrial biomes; theory ol island biogeography;
biogeographical zones of India.

Envirenmental Stresses and (heir managentent

(Global climatic patiern

Global warming, atmespheric ozene, acid and nilrogen deposition, coping
with climalic variations.

Major classes of conteminants. Uprtake, biotransformation, detoxification.
e¢fimination and accumulation of toxicants.

Factors influencing bioaccumulation from food and trophic transfer,
Pesticides and other chemical in ngriculture, industry and hygiene and their
disposal. Impact of chemicals on biodiversity of microbes, animals and plants.
Bioindicator and biomarkers of environmental health.

Biodegradation and bicremediasion of chemicals. .

Bioresource and uses of biodiversity
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Suggested Literature:

l.

Basic Ecology, Eugene Pleasants Odum. Saunders Collepe 'ub.. 1983, 613 pages.
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3.  Applicd ceology and environmental management, Edward |. Newman. Oxford
Blackwell science, 2040.

4.  Ecology and ccosystem canservation, Oswald J. Schmilz Washington {sland
Press, 2007, :

5. Ecology individuals, populations, and communities. Michael Begon, John L.
Harper, Colin R. Townsend, Bostan Blackwell Scicnce, 1996.

6. Elemenis of ecology, Roberl Leo Smith and Thomas M. Smith. Benjamin
Cummings, 2003.

7. Essentials of ecology, Colin R. Townsend. Michael Bepon, John L. Harper.
Blackwell, 2003,

8§ - Melapopulalion ecology, [Tkka Hanski. Oxford University Press, 1959,

9. Environmeni ond Sustatnable Development, M.H. Fulekar, Bhawana Pathak, R
K Knle. Springer India, 2013, 198 pages.

10. Sustainable Devclopment: Euvironment, Energy and Water Resources, M.K.
Ghosh Roy. Ane Baoks, 2011, 384 pages.

11. Global ﬁnvirunmenlﬂl Issues, Frances Harris. John Wiley & Sons, 2003, 316
pages.

12. Changing fauna Ecotogy in the Thar desert, B.K. Tyagi. Q. H. Bagqr. Scicntific
Publishers 2005, 367 pages. :

13. TFaunal Ecology and Conservation of the Great Indian Desert, C. Sivaperuman,
Qaiser H. Bagri, G Ramaswamy, M Nascema, Springer Science & Business
Media, 2008, 222 pages.

4.  Thar Desert in Relrospect and Prospect, R.P. Dhir, D.C.K. Joshi and S. Kathju.
Scientific publisher, 2018,

15. Thar Desertin Rajasthan: Land, men and Environment, R. P. Dhir. A. K. Singhvi.
Amal Kar. Geological survey of India, 1992. -

16. An Advanced Textbook On Biodiversity Principles And Practice, Krishnamurty.
Oxford and [BH Puhlishing, 2004, 276 pages.

7. Biogeography: Introduction to Space, Time, and Life. Glen MacDonald. Wiley,
2017,518 papges.

18. Busic Biogeography, N. V. Pears, Taylor & Francis, 2017, 358 papes.

19. Fundamentals of Eco loxicology: The Science of Pollution, Fourth Edition,
Michael C. Newman. CRC Press, 2014, 680 pages.

20. Envitonmental Law and Policy in India, Shyam Divan, Amin Resencranz. Oxford
Universily Press India, 2002, 876 pages.

21.  Climate Change Policy: A Survey, Stephen H. Schneider, Amin Roscncranz,
John O. Niles. Island Press, 2002, 584 pages.

79 Handbook of Environmental Health, Fourth Edition, Twe Yolume, Herman
Koren, Michael 5. Bisesi, CRC Press LLC, 2018, 1722 pages.

, Semester 111
Paper — 15 Practical-l
Practical work based on General Papers 11 &12
1. Chordates:

1.

Virlual dissections using computer seflwarc

a) Dissections:-
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Cranial Nerves ol IFatlago attu or any other locally abundant [ish
Neural Complex ol Herdmana

Accessory respiratory organs ol Heteropmitesics fossilis
Labyrinthine ergans of Anabas testudinis

2. Muscum specimens:

Lower Chordates: Salpa Asexual and Sexual slage. Doalliohun vozoid,
Botrvius. Herdmunia, and Ampltioxus.

Pisces: Pemramyzon, Myxine, Rhivobatus, Pristis, Tryvgon, Chimuaera,
Potvdon, Acipenser, Amia, Lepidostens, Proropreris, Lepidosiren,
Neaceratodus, Notopierus, Iixocelus, Echeneis, Pleuronectes, Mestacembilis,
Diodon. Tetradon, Ostracion, Laphis, Syngnatinws, Hippocampus, Angnifia,
Labeo, Ophicephalus,

Amphibia: ledivophis, Necturus. Proteits, A mbysioma, Axololal, Selamender,
Siren, Afytes, Pipa, Bufo, Hyla, Rhacophorus, Rena..

Reptilia: Testudo, Chelonea, Sphenodon, Calotes. Hemidactvlus. Phrvosona,
Draco, Varanus, Chamaleon, Cobra. Hydraphis, Ralle Snake ,fiper. Pit
Viper, Krait, Ervx, Gravialrs.

Aves: Tailor Bird, Indian Koel, Jungle Fowl, Pava, Cofwmba. Psitracuda,
Waod pecker, Brbo, Archéoptéryx. Flamingo, Cormorant.

Mammals: Ornithorhynchus, Fchding, Macropus, Hedgchog, AManis, Lovs.
Bai, Mangoose, Hystrix, Oller.

3. Microscopic Slides:

Lower Chordates: Herdmania spicules, Herdmania ladpelc Jarva, Amphioxus
T. §. passing through oral haod. pharynx. Lesles, ovary, intestine and cavdal
regions, Ammocacie larva- whole mounl. ‘

Pisces: Placoid scale, Cveloid scale, Ctenoid scale.

Amphibia: V S skin of Irog, ' 5 passing throuph stomach, duaduenum.
intestine, liver. pancreas, lung. Kidney, tesics, ovary. spinal cord. bone.
Reptilia: V S skin of lizard.

Aves: V S skin of bird, contour feather. down feather,

Mammals: V § skin of mammals, T S passing through stomach, inlestine,
liver, pancreas, kidney, tesies, ovary, thyroid pland, adrenal gland. puuttary
gland. lung, bone, spinal cord, Blood smear, Simple cuboidal epithelium,
Simple columnar cpithelium, Simple squamus epithelium, Adipose tissuc.
Reticular tissuc.

4. Comparative Osteology:

Comparative study of Axial and Appendicular skeleton from Nish e mammals,
with particular reference 10 the imponam skul} 1ypes in Reptiles, Birds and
Mammals using charts/ slides/ models/ computer software.

5. Permancnt preparations ;

Placoid, Cycloid and Ctenoid scales. Different types ol muscle fibres of house
ral. Other possible mounlings,

Ecology

(i) g]\.rIn:asurf:mr:nll of climatic factors (atmospheric, water tempesalure and relative
humidity)

(iiy  Measurement of water and soil pH, edaphic factors of soil, Preparation ol soil
exiract, determination of humidity in microhabital.

(iii) Measurement of pH, Alkalimty, Free Carbon dioxide, Dissolved Oxygen.

Chloride content, Salinily, TDS of water, temporary and permancnt hardness
of water, velocity of current



26 / M.D.S.U. / Syllabus / M.S¢. Zoology

(iv)  Measurcment of population density. Numerical problems of pepulation density
dctermmination 10 be done, 8
{v} A file study of ony one of the habilais w be assigned to an individual or Lo a

eroup of students or Projects may be given (o the students based on Ecological
and Environmehtal issucs.
Seminar —

Studenls musl prepare and present paper on Lhe related topics ar recent ad vances/
rescarch in the ficld of life sciences/ lopics retated Lo the papers inclueded in the
semesler as well as from CSIR-NET life Sciences syllabus. Student shall prepare
and use power poinl presentations, models, slides cte. for seminar,
Naote- (i)  Use of animal for disscction and practical work is subject Lo the conditions
that these are not banned under Lhe wildlifc proteclion acl

(iiy External leaturcs and anatomy should be studied preferably by digilal
techniques and the alternatives whenever live antmal is studied it should
be cither pest or culturable species without paining (hem.

(iii} Those institutions which are atready having Zoology Muscums should
not procure Muscum Specimens now onwards and should use chans/
slides/ models/ photographs and digital allematives in case of need. Those
new institutions which are not having Zoology Muscum in their
Department should provide leamning related to zoological specimen with
the help of charts/ slides / models / photographs and digital altermatives/
and visit of students 1o already established museums.

Scheme of Practical Examinalion & Distribution of Marks.
The Board of Examiners will constilute of one External Examiner and
one Intermal Examiner

(Duration: Four hours) Max Marks : 50
a. [nternal Qrganization of vertebrate 5 Marks
b. Permarent Preparation 5 Marks
c. Exercisein Ecolopy . 5 Marks
d. Report of Field Visit/ Project based on

Ecology & Environment 5 Marks
¢. [dentification and comment on spots (five) 15 Marks
f. Seminar 5 Marks
g.  Yiva-voce 5 Marks
h. Class record 5 Marks
Total Marks 50

Semester - 111
Paper- 13 (A) Cell and Molecular Biology (Special Paper)
Time: 3 Hours Max. Marks: 50
Nate: :
Syllabus of each paper is divided into three units. The question paper is divided inlo
three parts. Part-A, Part-B and Part-C
Port-A (10 marks): Part A is compulsory and contains 10 questions. At least three
questions will be set from ¢ach unit end each queslion carries | mark. (50 words cach)
Part-B (10 marks): Part B is compulsory and contains {ive questions, 1nking at least
one question from each unit. Candidale is required 10 attempt alt 5 questions. Each
question carries 2 marks. (100 words cach)
Parl-C (30 marks): 6 queslions will be sct taking 2 from each unit. Candidaie is
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requircd 10 atlempt 3 questions, taking 1 from each umit, Each question carries 10
nmiarks. (400 words cach}
UNIT |
|.  The cell and its diversity,
(n) Diversity of cell and celi theory
(b} Diversity ofcell-viruses, bacleria, prokaryotes, cukaryoles (Blood Cell, Nerve
cell. Gland cell and Muscle ccll)
2. Major structural [cature of cukaryotic cells: celiular compartments,
structural details and [unction of cell organclles;
3. Cell Wall; Prokaryotic cell wall, Pcptidoglycin struclurc-gram posilive
and gram-negative bacleria
4. DBiomembrane:
(a) Varialion among membrane,
(b} Molecular organization of ccll membrane
(¢) Mobility of lipids and integral proteins in biomembranes
(d} Models of plasma membrane
(¢} Fluid mosnic model
(H Madification of fluid mosaic model.
5. Cell junctions (Gap, tight and desmosomes cle.)
UNIT 11
1. Transport across cell membrane

(1) Mcchanism of diflusion, facilitated diflusion

(b) Osmosis and water channels/movement

(c} Uniporter-catalyzed Lranspert, GLUT-1 (ransport and its kinetic

(d) Intracellular ion environment and membrane electeic poiential

(¢) Actlive transpori-P. V and F class ion pumps and ABC supcrlamily:
Plasma membrane and Muscle Ca™ ATPase pump and Na*/K* ATPase
pump

() Co-transport by symporicrs and antiporiers

(g) Transporl across epithclia; Receplor medialcd endocylosis.

2. Cytoskeleton

(a} Microfiloments

{b) Aciin cytoskelelon:- G-Actin and F-actin and structural and functional
polarily , | |

(¢c) Mvosin: Structure and mechanism of movement wil,' aclin;
Conformational changes in myosin during movement.

() Microtubules: Microtubules slruclurc and microtubule assembly:
Microtubule associated proteins (MAP's) and cross linking of
microtubles

Cenltrosome duplicalion
Kinetochore nnd [orce for poleward chromeosome movement.
Organizalion of spindle pole and oricntation ol asscmbly,
Farmation of poles and capture of chromosomes,
. Astral microtubule and cytokinesis

3. Cilia and Flagella: Struclure an¢ movement
UNIT 111 |
1. Concept of cell surface: Eleciro-kinetic properties of cell surface, Lheir role in

intercellular inleragtions in cell fusion and cell aggregation etc.
2.  Organization of cukaryotlic chromosomes al molccular level: structure of
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Nucleosome. histone and non-histone prateins and higher order compaclion ol
mitolic chromosomes, chromatin structure '

3, Specialized chromosomes: Structural orpanization and functional signilicance ol
polylene chremosomes. Structural organization and funclional significance of
lampbrush chromosame.

4. C-valuc Paradox. Euchromatin and Heterochromatin. Human karyvolype.
chromasomal banding (Paris conference nomenclature). Somatic cell penclics :
Cell fusion and hybrid ageats. mechanism of fusion, Formalion ol heterokaryon
(Hybrid sclection and chromosomal segregation). Applications of hybridoma
lechnelogy.

Semester - 111
Specinl Paper-14 (A): Cell and Molecular Biology

Time: 3 Hours Max. Marks: 50

Nole:

Syllabus of cach paper is divided into three unils. The question paper is divided into

three parts. Pari-A, Part-B and Part-C

Pari-A (10 marks): Part A is compuisory and contains 10 questions. Al leas! Lhree

questions will be set [rom ¢ach unit and each question carries | mark. (50 words each)

Part-B (10 marks): Part B is compulsory and contains five queslions, laking al leasl

onc question from each unil. Candidate is required 1o attempt all 5 questions. Each

question carrics 2 marks. {100 words cach)

Part-C (30 marks): & questions will be set laking 2 [rom cach unit. Candidate isrequired

{o altempt 3 questions, laking 1 from cach unit. Each question carries 10 marks. (400
words cach)

UNIT1 -
|.  Cell cycle and its regulation;. Cell growlh and oncogenic transformation.
a} Baclerial cell cycle {(Helmsteticr-Cooper or 1+C+D model}
b} Parlition and cytokinesis.
¢) Eukaryotic cell cycle-G,, 8, G, and M Phases
d) Cell eycle end check points
¢) Cyclins and cyclin-dependent kinases {CDKs)
f)  Repulation of CDK cyelin activily.
2} Role of proteolysis in cell cycle.
2. Concept of the holliday model al Crossing aver, The Mesclson-Radding
Model of Recombinalion, :
3. Transposable genetic elemenls of prokaryales and cukaryolcs
UNIT II
1. Cell-Cell Signaling:-
1) Endoerine, paracrine and autocrine signaling.
b} Recepter prateins-Cell surface receptors and intracellular receplors.
¢) Cell surface reccptars-G-Protein coupled receplors, lon-channel
receprors, Tyrosine Kinase-linked receptors and receptors with inlrinsic
cnzymatic activity.
d) Seccond messenger System-cAMP and 1P3 & DAG
¢) MAP Kinase cascade, JAK/STAT and TGF-B, Smad signaling
f) Signaling from plasma membrang lo nucicus (a) CREB links cAMP
signals to transcription (b) MAP kinase,
p) Signal transduction in discase ond immunily.
2. Signol-Mediated transport through nuclear pore, Nuclear pore complex :
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Nuclear Export Signals and transporl of proteins from nucleus Lo cylosol:
Nuclear Localization signal and transport of cargo proleins [rom cyloplasm
1o nucleus,
UNIT I
I, Regulation of Gene Expression
{a) Opcron Concepl _
(b) Positive and Negative repulation of gene eXpression
(c} Inducers and co-repressors
(d} Regulation by altenualion: his and trp opxerans
{¢) Eukaryolic rranscriplional contral,
2. DNA binding proieins and genc regulation
(2} DNA binding dormains
(b} 1lomeodomain prol¢ins
{c) Zinc finger proteins
(dy Winged-helix {Forked head) Proleins
(¢} Leucinc-Zipper proteing
() Helix Loop helix proleins
Semester I
Paper 16 Practical-Il
Practical work based on Special Paper Celi and Molecular Biology13 (A)
& 14 (A)
1. Handling and operation df following apparatus and instruments:
a0, Phase contrast microscope, Microtome
b. Eleclropheretic, chromategraphic and clectrophysiological
eguipments
7. Stwdy of staincd preparations of mitochondria and gelgi bodics under the
light micros¢ope
3. Sludy ol perm cclls; smear preparation of spermatezod from vas deferens
(vital staining) and permanent preparalion of a single ovam
4. DBiochemical estimations ol Lhe following in various Lissucs:
a.  Lipids: lecithin, cephalin & cholesterol
b. Carbohydrates: Glycogen
¢. Proteins
4 Amino Acids: chromatographic and Electrophorelic separation
¢, Ascorbic Acid
5. Study of unfixed materials . |
.. Unstained and live animai lissue: by phase conirast Mmicroscopy
b, Freeze- substitulion and processing of ireated material,
c. Demonstration of bioclectric poitentials, Oscillographie
demonstration of nerve action potential.
Naote - {i) Use of animal for disscction and practical work is subjected 10 the conditions
that these are nol banned under the wildlife pratection acl.
(i) External featurcs and anatomy should be studied preferably by digital lechniques
and {he allernatives whenever live animal is sludied it should be cither pest or culiurable
species wilhout paining themn.
(ii1) Those institutions wh ich are alrcady having Zoology Muscums should nol procure
Museum Specimens now onwards and should use charts/ slides/ models/ phulngrﬂ;?hs
and digital allernatives n casc of need. Those new institulions which are not having
Zoolopy Museum in their Department should provide lcamning related to zoological
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specimen with the help ol charts/ slides / models / pholographs and digital allermatives/
and visit ol students to afready established muscums,

Scmester [11
Marks Distribution Special Paper B (A) & 14 (A) :

Cell and Molecular biology
(Duration: Four hours)

Scheme of Practical Examination & Distribution of Marks.

a. Bio chemical cstimation 8 Marks
b. Light microscopic preparation of mitochondria /

polgi bodics /spermalozon/single gvum 8 Marks
c. Idenlification and comment on spols (eight) 24 Marks
d. Viva-voce 5 Marks
¢. Class record 5 Marks
Total : A0 Marks

Semester I
Special Paper 13 (B): Environmental Biology

Time: 3 Hours Mox. Marks: 50

Note:

Syllabus of each paper is divided into three units. The question paper is divided into
three paris. Part-A, Par1-B and Part-C

Part-A (10 1.'nm'k5}: Part A is compulsory and contains 10 questions. Al |east three
questions will be set from cach unit and each question carries 1 mark. (30 words each}
Pari-B |{11’:!I marks): Part B is compulsory and contains five questions, (2king al |east
one question from each unit. Candidate is required to attempt all 5 questions. Each
question carrics 2 morks. (100 words each) .

Part-C (30 marks}: 6 questions will be set taking 2 from ¢ach unit. Candidate is required

to atlerpt 3 questions, taking 1 [rom cach unit, Each queslion carries 10 marks. (400
words cach)

Unit-I

Atmosphere and Global environment

1. Impact of environment at cellular level: Cellular interaction with enyi unment.
1) Besic Metabolic rate and body size
b) Concept of Homeostasis. Metabolism and climatic adaptations:

¢) Hiberpation and acstivelion. Poikilotherms and Homeotherms. Asphyxic
ICSponses.

2. Response to lemperature and pressure. Hacmatological changes. Thermal properlies
of waler and survival limits. Acclimatization,
3. Greenhouse gases

a) Global warming,

b} Climatic change and factors responsible,

¢) Ozone depletion, impacls of ozone depletion,

d) Acid rin and its adverse impacts, mitigation methods against acid rain.
Unit-I]

Natural Ecosystem

1. Concept and components of ecosystem.

2. Ecosystem types and there distribution (forcsts, deserts prassiands, Wet
lands, oceans, rivers and lakes, deseris)

3. Managed ccosystem {Agri-ecosystem, aqua culture, urban ¢cosysiem &
community forests.)
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Unit-I11
Sustainable Development
1. Concept of suslainability, paramelers ol sustninuble development Issues &
Challenges.
7 Mechanisn 10 ensurc suslainability ol ccasyslems -
« Changes in Institutional & Enviconmenal Governance Ecosysiems.
e A vision for sustainable future lramesork: Economic and {inancial intervention
«  Social and behavioural Changes, Teclinological options
Speeinl Paper 14 (B): Environmental Biology
Time: 3 Hours Max. Marks: 50
MNote: .
Syllabus ot cach paper is divided into three units. The question paper is divided mto
three parts. Part=-A, l'art-B and Pari-C |
Part-A (10 marks); Parl A is compulsory and contains 10 questions. At leasl three
questions will be scl [rom each uhit and each question carrics | mark. (54 words cach)
Part-B (10 marks): Part B is compulsory and contains five questions, faking at leust
anc queslion Irom sach unit, Candidate is required 1o attempt ail 5 questions. Each
question carries 2 marks. (100 words each)
Part-C (30 marks): 6 questions will be sel taking 2 from cuch unit. Candidale 1s required
to atlempt 3 queslions, Laking 1 from each unit. Cach question carries 10 marks. (400
words cach)
Unit-1
{ Natumai Resources: Rencwable and non-rencwable noturgl resources.
u) Foresl: Use and over exploilation of farests, fprést products, major and minor products
of both animal and plant origin, Timber extraction.
b) Land: Land degradation, Landslides. Soil crosion and desertification
¢) Water: Use and over ufilizations of surface and pround water. Floods, Droughl.
Dams: benefits and problems. Walcr management and conservation
d} Mineral; Use and exploitation. Environmental cffect of exlracting and using mineval
[ESAOUTCES
¢) Food: World food problem, Eilect of modern agriculiure and overgrazing
I} Energy: Conventional (Coal, Oil, natural gas and oil shale) and non-conventional
(solar, wind, geothermal, hydro, biomass. biogas, tidal, hydrogen, nuclear cnergy [rom
wastc) encrgy sesources. Energy erisis. Aligrnate encrgy SOUrcees
2 Role of an individual in conservation of natural resources. Equitable usc of
respurces [or sustainable life, '
Unit-1I
1. Habital conservation: : .
a) Destruction. frapmentation, dcpradation, causes, CONSCQUENCes and conscrvation of
different types of habitats.
2. Biodiversity conservation:
u) The richness of biodiversity and the importance of biodiversity (Dircet and indirect
values)
(b) Reasons for high species diversily in tropics, biodiversily of India
¢} Loss of biodiversity and causes of extinclion.
d} Endemism, keystone specics and Keystone yesources
¢) Exatic species and invasive specics. discase and aver exploitation,
[} Threatened biodiversity, [UCN classilication of endangered specics, red dala book
3. Basic knowledge of National and international organisations.
) MaEF, ZS1, Wi, BNHS
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b) Zoo Autherity-of India, Salem Ali centre of ornithology and natural history

(SACONIM).

c) Environmimental information system [I:N V[8), Indira Gandhi Censervation Maenitoring

Cenlre ([GCMC)

d) The animal welfare board of India, Centre for environment educalion

¢) TRAFFIC, CITIES, WWI, UNEP

f) World Heritage and bicdiversity convention

g} Convention on biological diversity (CBD)

hy Romsar (wetlands) convention and hot spots

Unit-111

t.  Major Classcs ufpullutunls {Inorganic, Heavy melals, organics, organometalic.
radioaclive, gascs.

Major routes of ¢niry of poliutants in ccosystem (Land, water, atmosphere})

Fate of pollutants in ecosystem: Bio-magnificatian, bioaccumulation.

Environment impact asscssment (E1A): Aims and objectives. Environment

Management  Systems- 1SQ0- 14000 standards. Cosl benefit analysis of

- environmental protection incorperating, environmenlal costs and benelits of
designing prejects, Role of GIS & Remole sensing in surveillance, monitoring,
risk asscssment estimation of less & planning.

Environmenl, Health and community

(a) Urban health problems. Impact of urbanisation stress. health status and health
problem.

(b) Ruralhealih problem. Development and displacement of rural communities.
Elhical and soc¢io economic problems. Disappearing culture and (raditions
and their impact on environment.

Semester 111
Paper 16 Praclical-ll
Practicat Work based on Special Poper13{B) & L4(B}
Environmenial Biology
1. Identification and writing commenis on commercially important {reshw ater
weeds, neis, boat models, hapas, limnological instruments and slides of
dominant planktons.
2. Water quality analysis (Physico-chemical parameters)
Temperature
pH
Dissolved Oxygen
Acidity
Hardness
Alkalimity
Chlande
Sulphates
Total and dissolved soltds
BOD
COD
3, Emasmys of polluted waters using fish or other aquatic organisms,
stalistical analysis of ccological data
4. Determination of LC,, (in fish} and LD, (in mice) of any loxicant
MNote - (i) Use of animal for dlsscchun and practical work is subject to the conditions
that (hese are not banned under the wildlife proleciton act.

P o N2
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(i1) External fealures and anatomy should be studied preferably by digital
techniques and the alteraatives whenever live animal is studied it should be
cither pest or cullurable species withoui paining them,

(in} Those inslitutions which are already having Zoology Museums should
nol procure iVuscurn Specimens now onwards and should use charts! slides/
models! pholographs and digital alicrnatives in casc of need. Those new
institutions which ave not having Zoology Museum in their Department should
provide [caming related to zoological specimen with the help of chans/ slides

f models / pholographs and dipilal alicrmatives/ and visit of students o alrendy
established muscums,

Semester- ]
Schcmt of Practical Examination & Distribution of Marks
{Duration : Four hours)
a. ldentification & comment on weeds/models?

Instrumenis [0 Marks
b. Waler qualiiy analysis 10 Marks
c. Statislical methed /Bioassay method/

Determination of LD, /L.C,, 10 Marks
d. Project Reporl 10 Marks
¢.  Viva 5 Marks
{, Class Record 5 Marks

Tolal 50 Marks

Semester 111
Special Paper 13(C): Entomology

Time:  Hours Mnx Marks 50

Note:

Syllabus of each paper is divided into threc units. The question paper is divided into
three pacts, Part-A, Part-IB3 and Part-C.

Part-A (10 marks): Panl A is compulsory and contains 10 queslions. AL lcast Lhree
queslions will be set [rom each unit and each guestion carries 1 mark, (30 words each),
Parti-B (10 marks): "art B is compulsory and cantains five questions, laking at least
one question from cach unil. Candidate 1s required to altempt all 5 questions, Each
question carrics 2 marks. {100 words cach)

Part-C (30 marks): 6 questions will be set taking 2 Irotn cach unit. Candidate is required
to attempt 3 questions, laking 1 from each unit. Each question carrics 10 marks. {400
words ench)

Unit-1

|.General Classification ol insects up 1o orders and suborder.

General studics and cconomic importance of s¢lected super [amilies and familics of’
the following orders of economic imporiance:

.a.  Prolura
b. Collembola
€. Thysanura
d. Diplura
¢. Isoptera.
{.  Psocoptcra
g. Thysanoplera
h. Anoplcura
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Unit-{]
| Detailed classification of important and selected super [amilies and lamilics ol the
[ollowing orders ol economic importance:

a.  lvmcnoptera -
b. Colcoplera
¢. Homopter
d. Lepidoplera
¢, Diptera
. Odonaln
g,  Orthoptera
h. Dermaplera
Unit-111

1. The Insecl Externally- Insect head, (horax, abdomen and (heir appendages
2, Integument
1. The [nsecl Internaliy- Detailed study of
The Digestive syslcim
The Circulalory sysiem
The Respiratory system
The Excrelory systcm
The Endocrine system
The Reproduclive sysiem.
Special Paper-14(C)- Entomoiogy
Max. Marks: 50

me oo o

Time: 3 Hours
Nele :
Syllabus of each paper is divided into (hree unils. The question paper is divided inte
three parts. Parl-A, Part-13 and Pan-C
Part-A (10 marks}: Part A is compulsory and contains |0 questions. Al least Lhree
questions will be set [rom cach unit and cach question carries 1 mark. (50 words cach)
Part-B (10 marks): Part I3 is compulsory and contains five questions, laking at Jeast
one question from each unit, Candidale is required Lo attempt all 5 queslions. Each
question carrics 2 marks. (100 wards cach)
Pan-C (30 marks): 6 questions will be scltaking 2 from cach unit. Candidale is required
(0 attempt 3 questions, 1king 1 from cach unit. Each question carries 10 marks. {400
words cach)
Unit-1
1. The insect Intemally

e  Sensc organs

« Sound

+ light producing organs

o Muscular syslem

«  Nervous system,
2. Social life in Isoptera and Hymenoptera

0 Caste delermination in social insccls. A general idea of fossil insects; Evolution

ol insects '

b. Life cycle of aphids.
Unit-11
I. General idea of domage caused by pests.
2, Principal methods of pest contral including 1PM.

a. - Insecticide- their chief type. Modes ol action and methods of applicalion
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h. A general idea ol appliances used in the application of insecticide and their
sale handling.

Unit-111
1.A detailed study and knowledpge ol

a.  chemosterilants, altractants, repellanis

b. Pheromones, growth regulators and other compuunds.
2, Development of resistance to chemicals.

Paper 16 Practical-11

PRACTICAL BASED ON PAPER 13 (C) &14 (C) ENTOMOLOGY

|.  Taxonomic study of all Inscets prescribed in syllabus.

7. ldemificalion of insccls (fom various orders prescribed lor study in 1he

syllabus.

3. Permanent preparations: wings, mauth parts, anlennac, legs, spiracles cte.
[nsects. slinp apparatus of the honey bee, Other possible mounting can be
done.

Disseclions of grasshopper, house cricket, haney bee. wasp, bug. bulterily,
house [y, beeile (o study important leaturcs ol

Digestive

Circulatory

Ruspiralory

Excretory

Nervous

Repraductive

Neuro- endocring sysiems

g -

®moeenoTw

Mote-

I Usc ol animal for dissectivn and practical work is subject tv the condition
{hat these are not banned under the wildlife protection acl,

1. External leatures and anatomy should be studicd prelerably by digital
technigues and the allernatives whenever live animal is studied it should be
cither pest or culturable specivs without paining them.

1L Those insLitulions which are already having Zoology Muscums should nol
procure Museum Specimens now onwards and should use charls/slid models/
photegraphs and digital alternatives in case of need. Those new instilutions
which are not having Zaology Muscum in their Depariment should pravide
leaming related (o zoological specinen with the help ol charts/ slides / models
{ pholographs and diginal alternatives/ and visit of students to already
eslabtished muscums.

Marks Distribution for Entomology Practical Examination
Duration 4 hours Total marks 50

a. Major Disseclion 10 marks

b. Minor Dissection 5 marks

c. IPermanent preparation 10 marks

d.  Identification of 5 insects using taxonomic keys 13 marks

e. Vivavoce 05 marks

{.  Class Record 05 marks
Total marks : 50

Semester 111
Special Paper L3(D): Fish Biology



-
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Time: 3 Hours Max. Marks: 50

Notc:

Syllabus ol cach paper is divided inle three units. The question paper is divided inlo
(hree parls. Parl-A, Part-3 and Pan-C

Pari-A (1¢ marks): Parl A is compulsory and contains 10 questions. Al least three
questions will be set from each unit and each question carrics | mark, (50 words each)
Part-B (10 marks): Part B is compulsory and contains five queslions, laking at least
on¢ question from each unit, Candidate is cequired to anempt all 5 questions. Each
question carries 2 marks, {100 words each)

1art-C {30 marks); 6 questions will be sel laking 2 from cach unit. Candidaie i5 required
ta altempt 3 questions. taking 1 from each unil. Gach question carrics 10 marks. {400
words each)

Unit- 1 .

1. General Characters, Evoelution and Phylogeny of lishes

2, Study of Origin and adaptive radialions ol various groups
3. General account and phylogenelic signilicance of:

a)  Ostracoderms
b)  Placederms

4. (lassification of fishes, wilh distinguishing characters ol principal sub-
divisions-
[:lasmobranchs
Teleoslei
lHalocephali
Dipnoi
Unit- [1
. Ichthyogeopraphy- Geographical distribution of fishes in the world:
a)  Palearctic Realm ) Oriental Realm
¢}  Ethopian Realm d)  Nearctic Realm
e)  Neotropical Realm N Australian Realm
2. Bady form and locomotion ol fishes- General principles and methods
.(a) Funclioning, Types and modes of locomotion
3, Integumentary Sysicm of lishes, Exoskelelon: Skin and Scales- Origin,
derivatives and uscs of Scales
Unit- L1
1, Structure, modilication and funciions of [ins in various types of fishes
2 Theorics of origin of median and paired fins
" Types of endoskdéleton ol fishes:

a)  Axial Endoskelelon

b)  Appenicular Endoskelelon

4,  Musculature of fishes

Semester - LI
Special Paper 14(D): Fish Biology

Time: 3 Hours Max. Marks: 50
Note:
Syllabus of each paper is divided into three units, The quesiion paper is divided into
three parts, Part-A, Part-B and Part-C
Part-A (10 marks): Part A is compulsory and confains |0 questions. At least Lhree
queslions will be set [rom cach unit and cach question carries 1 mark, (50 words each)
Part-1 (10 marks): Part B is compuisary and conlains five questions, taking at least
one unestion from each unit. Caslidate is required 1o astenipl all 3 gucstions, liach

. e B, e L~ W W I e = .
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question carries 2 marks. (100 words cach)
Part-C (30 marks); 6 questions will be settaking 2 Irom cach unil, Candidate is required
(o nttempl 3 questions. aking 1 Irom each unit, Euch question carries 10 marks. {100
words cach) |
Unit- 1

. Foodand leeding habits of fishes

2. Alimentary canal of [ishes

3. Physiology of digestion.

4. Blood vascular svstem and civculation of bleod.

5. Respiralory organs, physiclogy of respiration and regulation of breathing

argans ;
6.  Air breathing organs.

| Structure. function and physialogy of swim bladder.
2. Weberian apparatus.
3. [xcrelory organs lound in §ishes
4. Physiolozy of excrelion
5.  Osmo-rcgulationin fishes
Unit- [11
i, Nervous system and sense organs -functions and physiciogy
3. Endocrine Glands
3. Hormones and reproductive behavieur.
4. Gonads. repraduction, developiment and haiching
5. Viviparily
Semester L1
Paper 16 Practical-11
Practical work based on Special Paper 13(D) & 14(D) Fish Biology
Taxonomy: Study of various fishes upto species level
Complete anatomy of a teleost, represenied by aliage: External fealures, peneral
viscera, including the urino-genital organs. Jaw and iateral musculature, including
{he nerve supply. Aflerent and Eferent branchial blood vessels. Brain and cranial
nerves; eve muscles ans their isnervations; membranous labyrinth; Weberian
ossictes- swim bladder connection, dry and alizarine preparations of the skeleton
and ils stody.
Dissection of the hecad of any Rat fish (pleuronccli forms) wilh reference to i3
ASyIINCLry.
3. Disscclion of the air- breathing organs in Anabas, Clarias, Channa. and
Heteropneuste, showing (he bload supply whenever possible.
4. Txlernal featores. Allerent and Efferent branchial blood vassels, crantal terves:
membranous labvrinth of dasylis or any skale or ray,
S Permancnl preparations and study ol Ampulla of L.orenzini: dermal and pharynguil
denticles, cyclotd and cienoid scales.
Nole - (i) Usc of animal for dissection and practical work is subject 1a the conditions
{hal these are not banned under the wildlife proteciion acl.
(i) Externn! features and anatomy should be sludied preferably by digilal techniques
and the aliernatives whenever live animal is studied it should be either pest or culturable
species wilthout paining them.
(iii) Thosc inslilutions which are already having Zoalogy Muscums should nol procure
Muscum Specimens now onwards and should use charts/ slides/ modets/ photogriaphs

1+ —
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and digital alernatives in casc of need. Those new instilutions which arc not having
Zoology Muscum in their Department should provide learning related 10 zoolopical
specimen wilh (he help ol charts/ slides / muedcls / pholographs and digital alhermatives/
and visil of students Lo already eslablished museums.
Semester 111
Mnrks Distribution For Special Paper 13(D) & 14(D) Fish Biology
{Duration: Four hours)
Scheme of Practical Examination & Distribution of Marks.

. Major disscclion 10 Marks

2 Minor dissection/ Permancnt Preparation 6 marks

3 Identification nnd comsment on spols (¢ight) 24 Marks

4  Viva-vocc 5 Marks

5  Class record 5 Marks
Total Marks 50

Semesier 111

SPECIAL PAPER-13(E) MOLECULAR DEVELOPMENTAL BIOLOGY
Time: 3 Hours Max. Marks: 50
Note:
Syllnbus of each paper is divided inlo threc units.
three parts. Part-A, Part-B and Part-C
Part-A (10 marks): Part A is compulsory and contains [0 questions. Al least three
qucstiens will be sel irom cach unil and cach question carries | mark. {50 words cach)
Par-B (10 marks): Parl B is compulsory and contatns [ive questions, 1aking at leost
one question from each unil. Candidate is required o attempt all 5 questions. Each
question carries 2 marks. (100 words cach)
Part-C (30 marks): 6 queslions will be set 1aking 2 from each unit, Candidate is required
10 attempt 3 questions, taking 1 from cach upit. Each question carvies
words cach)
Unit- 1

. Historical revicw of main trends and thoughts in embryology:

n) Concepl of Embryology and Developmenial biology.

b} Theoretical and cxperimental embryelogy.

¢} Ontogenic development and embryolopy.
Importance of Developmental Biology in modern biomedical seiences.
Mciosts and significance of sexual repreduciion.
Reproduclive cycles and Lheir hormonal control.
 Control of ovulation and induced brecding.
Unit-1

1. Gametogenesis:Molecular aspects of Spermatagenesis and QOogenesis.

a} Rcgulation of multiplication and maturation.
b} Active iransportation during oocyte development.
7. Molecular aspect of vitellogenesis, moiuration of oocyte.

The question paper is divided into

b g N

a) Structure and biochemistry of egg and molecular changes during
maturation,

b) NMuclear aclivity during the growth of cocyte and organization of
epg cytoplasm.

1. Fertilization: Recognition of cgg and sperm, gamete binding and recopnition !

in mammals.
2}  Reaclion of spermalozoa. Sperm mortalily

4

10 marks. (400

{

i
|
!
|
i
|
|
|

|
|

_ one guestion [fom cach unit,

.
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b) Capacilation
¢)  Acrosome rcaction
d} Gamele [usion and Prevention of polyspermy.

4. lteaction of ege, aclivation of egg metabolism, molecular regnlation of
development, rearraurement of epe cytaplasm, cartical reaction, preparation
for cleavage.

Unit- [11

y, Comparative account of cleavage in insects. fTogs. chick and mammals:
Cleavape patterns and their control.

2. Chemical changes during cleavage

1) Role ol egg corex, morphogenetic gradicnls in cgg cytoplasm
by Manilestation of maternal genes during cleavage.
3. Mechanism of cleavage, Cleavage cycle, Maturation promoting factors.
4. Role of cytoplasm and nucleus during carly development

5 Mechanism of gastrulation, murphopenelic muvements.
Semester -111
Paper-14 (E) Molecular Develapmenial Biology

Time: 3 Hours
MNote:
Syliabus ol cach paper is divided into three units, The
three parts, Parl-A, Part-B and Part-C
Part-A (10 marks): Part A is compulsory and canlains 10 queslions. Al fcast ithree
questions will be sci fromn cach unit and each queslion carries | mark. {50 words cach)
Pan-B (10 marks): Part BB is compulsory and contains five questions. taking at lcast
Candidate is required Lo allenpl all 5 questians. [zach
guestion carrics 2 murks. (100 words cach}
Part-C (30 marks): 6 questions will be sel taking 2 from cach unit, Candidale is required
10 atempt 3 questions, taking | from cach unit. Each queslion carries 16 marks. (100

(Spccial Paper)
Niax. Marks: S0

question paper is divided into

words each)
Unit-}
I.  Alfinitics of cells as a determining tactor in cellular rearrangements
a) Morpliogenetic movements in epithelia
b) Morphogenclic movemenis in mesenchyme
c) Mechanism of changes in shape ol cell during morphegenesis, general

melabolism during gastrulation
2 Gene uclivily during gastrulation
a)  Involvement ol parental genes in development
b} Comparative account ol gastrulalion in sca urchin,
Amphioxus, Tish, amphibians, bird and mammal,
3. Fale map, metheds of (their construction and their ulility .
Comparative lopographical rclationship of (he presumplive areas in

a)
carly cmbryos of Amphioxis. fishes, Amphibians and birds.
Unit -11
1. Genes, Development and Related Techniques: The cmbryological origin

of gene theory, incidences of penomic equivalence
2) Amphibian cloning. restriclion of nuciear poleney and concept al
pleuripolency ol somalic cells
b} Concept of Lotipatency
c¢) Sleward’s experiment.
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2. Differential Gene Repulation: DilTerential gene regulation in E. cofr
a)  The concepl ol differential gene expressian in insect model
by Wucleiec acid hybridization techniques, cloning [tom genomic DNA,
3.  DNA hybridization within and across the species
a) DNA sequencing technigues, sequence search, alignmenl and
hemologics
b) Analyzing mRNA through cDNA librarics, .

Unit- I

1. RNA localization technigues. finding rare message by PCR, delermining

the function of gene, determining the [unclions of messape |

2. Cellular basis of morphogenesis: Differential cell aflinity, the molecular basis

of cell-cell adhesion, cell adhesion molecules.

3. . Molecular recgulalors of development, molecular basis of migrational

speciflicity, molecular bosis of differential substrate specificity.

4,  Differcnual gene lunction during development, chromosomal pulling:
diflferential synihesis and ulilization of various types of RNA during
¢mbryogencsis.

Paper 16 Practical-1]
PRACTICAL WORK BASED ON PAPER 13 (E) & 14 (E)
MOLECULAR DEVELOPMENTAL BIOLOGY

Study of gametes, and varicus Lypes and patterns of cleavape.

Early developmenlt in frog / toad.

Study of living embryos of the chick alter 3 to 12 days of incubation,

Demonstration of cell death by vital staining.

Study of blood circulation in ail lip of amphibian larvae.

Study of Fluorosis during the development of amphibians.

Study of melamorphic slages of anuran,

. Regencration studics on amphibian tadpole (tail and limb) using digital
technigues. Studics on the eilecl of retlinoids on paltern formation during
limb end tail regeneration using digital 1echniques.

9. Development of organs os chorio-allantoic grafls on chick embrvos.

10. Permonent mounting of chick embryos.

11. Preparation and study of scrial sections of successive embryonic stages.

I12. Staging of tetrapod embryos in one animal specics.

[3. Efiect of hormones on melamorphosis in insects by ligature experiments,

I4. Eflect of hormones on metamomhosis in anurans.

15. Explain culture of chick embrvos on agar.

Note - (i) Use of amimal for dissection and practical work 1s subject 1o the conditions

that these are not banned under the wildlife protection acl.

(ii) External f¢atures and anatomy should be studied preferably by digilal
techniques and the alternatives whenever live animal is studied it should be
either pest or culturable species without paining them,

(iii) Those institutions which are already having Zoology Museums should
not procure Museum Specimens now onwards and should use charts/ slides/
models/ photographs and digitnl alterratives in case of need. Those new
institdions which are not having Zoology Muscum in their Depaniment should
provide learning related to zoological specimen with 1he help of charis/ slides

{ models/ photographs and digital attermalives/ and visit of students to atready
established museums.

00 N QN th B R
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Semester-111
Marks Distribution for Molecular Developmental Biolopy
Duration Four Hours NMax-50 marks
1. Exercise on Living embryos/Exercise on

Teratology 5 Marks
2. Exercise an Cell Death/Exercise on melamorphoesis 5 Marks
3. Exercise on blood circulation in Lail Llip of amphibian

larvae /Exercise on ellects ol fluorosis during,

devetopment 5 Marks
4. Pecrmancnt mouniing 5 Marks
5. Identification and comments on Spols( [our) 10 Marks
6. Projccl Reporl 10 Marks
7.  Viva-Voce 5 Marks
8. Class Record Viva-Voce 5 Marks

Total Marks : 50

SUGGESTED READINGS:
de Beer, 5.G. Embryos and Ancestors. Clarendon Press, Oxford.
Barbiur, T. Reptiles and Amphibians: Their habits and Adaplations. Honglon
Miffm Co., New York. ' _
e  Kingsely Nobel, G The Biology of the Amphibia. Dover Publications, New

York.

e  Gilbert. §.F. Developmental Biofogy, Sinauer Associates Inc., Massachusetts.
4' Edition.

e  Walbol. V. And Holder, N. Developmenial Biolopy, Random lHouse New
York

«  Saunders, J.W. Developmental Bialogy: Patierns, Problems and Principies.
Macmillan Publishing Comp. Inc. New York
=  Balinsky, B.l. An Introduction lo Embryology Holt-Saunders Intemational
Editions,
Wolpert. L. Principles of Developmenlt. Oxford Univ. Press. o
Malacinski, G.M. Developmental Genetics ol higher organisms- 4 primer in
Developmenlal Biology. Collier Macmillan Publisher London
«  O'Rahilly, R. and Muller, F. Human Embryelogy and Teratology. John Willey
and Sons
Goss, R. Principles of Repeneration. Academic Press New York.
Schmidt, A.J. Cellular Biology of Verlebratc Regeneration and Repair. The
University of Chicago Press
Semester-111 .
Paper-13 (F) Endocrinology (Special Paper)
Time: 3 Hours Max. Marks: 50
Note: S
Syllabus af cach paper is divided inlo three units, The question paper is divided into
three paris. Part-A. Parl-B and Panl-C
Parl-A (10 marks): Part A is compulsory and contains 10 questions, At lcast three
questions will be st from each unit and cach question carries 1 mark. (50 v:*nrds each)
Pari-B (10 marks): Parl B is compulsory and contains five questions, 1aking at least
one question from cach unit. Candidate is requircd to attempt all 5 qucstions. Each
question carries 2 marks, {100 words cach) o _ |
Part-C {30 marks): 6 questions will be set taking 2 from cach unil. Candidale is required
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lo atlempt 3 questions, taking | from cach unii. Each question carrics 10 marks, {400
words each)

Unit- 1 .

. [Historical background. **Scope and status” of endocrinolopy

Z Gludy of the following major endocrine glands of vertebrales. Piluitary: General,
developmenlal and comparative analomy,

3. Functional cytology of Lhe pituitary gland and mammatian, and sub-mammalian
veriebrales, adenohypophyseal hormones theic chemistry and physiology.

4, Chromatophere regulation omong vertebrales: neuroharmonal peptides: their

chemistry and phyletic distribution: ormation, storage. release and (ransporl
of neurchypophyseal principles: clfecls of hypophysectomy pituitary stalk
secretion and transplantation.

Unit-11

1, Thyroid: General developmenial and comparative analomy, ¢voluiion of
thyroidal function; biochemistry of lhyroid hormones.

2 Biological actions of thyroid normones and their interrelationship with other
endocrine secretion, effects of thyroidectomy; calcitonin, its chemistry and
physiology

3 Parathyroid: General, developmental and compacalive anatomy, biochemistry

and physiology of the parathyroid hormaong; eflccts of parathyroidectomy.
Unit- LI :

L. Pancrealic isleis: General developmental and comparative analomy;
biochemistry and physiology of insuli and glucagon; efleets of pancregiomy

Z Adrenal: General development and comparative anatomy; chromallin 1issue:
.biochemistry and physiology of catechalamines.

3. The sympathetic - chromaflin complex slcroideogenic tissue; slruclure and

nomenclature of steroid hormones, cflecis of adrenaleciomy
: ‘Semaester-111
Paper-14 (F) Endocrinology {Special Paper)

Time: 3 Hours Max. Marks: 50
Note:
Syllabus of cach paper is divided into three units, The question paper is divided inlo
three parts. Part-A, Parl-B and Part-C
Parl-A {10 marks): Parl A is compulsory and contains 10 questions. Al least three
questions will be sel from each unit and cach question carrics | mark. (50 werds ¢ach)
Parl-B (10 marks): Part B is compulsory and conlains five queslions, taking at least
one question from cach unil. Candidute is required to attempt all 5 questions. Each
question carries 2 marks. {100 words each) :
Part-C (30 marks): 6 queslions will be set taking 2 from each unit, Candidate is required
jo atiempt 3 questions, laking 1 from each unit. Cach question carries 10 marks. (400
waords each)
Unit=1 .
1. Pineal: General development and compnrative anatomy; biochemistry and

physiclogy, the pincal principles.
5.8 Chemical messenger : Mechanism of hormone action.

|.  Endacrine integralion : Diffuse effects of hormones: neoplastic growth;

migration in birds and fishes; bird plumage, hibernation; osmoregulation;
blood pressure regulation.

5. Vericbrate neurcendocrinology : Ulirastructure and function of the ncuro

— L —E = =
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secrelory cell. h}'pnlhn'mmu-h'_-,’pnphyscn'l rclationship.

Unit- 11

1. Hypothalamus in relation Lo higher necrvous cenlers, other neuro-sccrelory
syslems in vertebrales; the urophysis, the snbeommisuralt organ and the pincal
complex.

2 Vertcbrate neuraendocrinofogy : Anatomy and physiology of the endocrine and
neuro endacrine systems of Annelida Arthropoda.

3. Veriebrate ncuroendocrinology - Anatomy and physiology of the cndocrine and
neuro endocrine systems of Mollusca and Echinodermala

Unit- H1

1. Medical specialty of endocrinology- Involves the diagnostic cvaluation ol a

wide variely, symploms and variations long-term nanagement ol disorders of
deficiency or cxcess hormones.

2. Secrelions and responsc (o hormones of diflerent organ sysiem mainly brain.
lungs, hcart, ‘ntestine, skin, and the kidney and the clinical specialty of
cndocrinology focuscs.

3 Endocrine disorders - chronic diseascs, dinbetes mellitus, hypothyroidism,
metobolic syndrome and carc. understanding the paticnt at the personal and
sacial level, molecular, and the pliysician-patient relationship Endocrinologists
are specialists

Paper 16 Practical-11
PRACTICAL WORK BASED ON
ENDOCRINOLOGY PAPER 13(F) & 14 {F)
. Dissection and gross examination ol various cndocrine glands of representatives

veriebrates.

5 Microscopical study of various endocrine glands of representative veriebrates
through micro-technical procedure,

3. Study ol the eslrous cycle in mouse or rat by the vaginal smcar (cchuique.

4.  Surgical procedures: caslration. ovariectomy, adrenaleclomy, (hyraidectomy and
hypophy'seclomy.

5. Bioassays for estimations, androgens and anti-esirogens. the Aschiem-Zondck
pregnancy 1est.

Note :

(i) Usc of animal for dissection and practical work is subject o the conditions that
these are nol banned under the wildlife proteclion act. .
(i) External features and enalomy should be studicd preferably by digital techniques
and the atlematives. Whencver hive animal is studicd it should be ¢ither pest ar culturable
species without paning them.
(i1i) Those Inslitulions which arc already having Zoolagy Muscums should not procure
Muscum Specimens now onwards and should nse charts /slides / models/ pholographs
and dipital aliemalives in case of need. Those new inslitutions which are not having
Zoology Museum in Lheir’ Department should provide learning related (o Zoological
specimens with the help of charl/ slides / models /photographs and digilal alternatives/
and visit of students Lo alrcady eslablished museums.
Semester-111

{ ENDOCRINOLOGY)
Scheme of Practical Examination & Distribution of Marks
(Duration: Four hours) Max-50 marks
1. Exercisc based on dissection 5 Marks



= . Fog Troeict
e — e o E——— = = == =

e e e —— N — - W T = -
B P )

44 { M.D.S.U. / Syllabus / M.5¢c. Zoology

2. [Execrcise based on micrescopic observation 10 Marks
3. IExercise based on surgical procedure 5 Marks
4. Exercise based prepacation ol chromosome 5 Marks
3, Exercise based Biochemistiry 5 marks
6. Projeet Report 10 Marks
7. Viva-voce 5 Marks
8. Class Record 5 Marks

Total 50 Muarks

; Semester -IV _

Paper — 17 Biological Techniques and Biosinlistics (Compulsory)
Time: 3 Hours Max. Marks: 50
Note:
Syllabus of each paper is divided into three units. The queslion paper is divided into
three parts. Part-A, Port-B and Part-C
Part-A (10 marks): Part A is compulsory and contains L0 queslions, Af least three
questions will be set from each unit and cach question carrics 1 mark. (50 words cach)
Pad-B (10 marks): Part B is compulsory and conlains five questions, taking at least
one question from each unit. Candidate is required to aticmpl ail 3 questions. Each
question carrics 2 marks. (100 words cach)
Part-C (30 marks): 6 questions will be set 1aking 2 [rom each unil, Candidate is required

to attempt 3 questions, taking | from each unit, Each question carries 10 marks. (400
wards each)

Unit-1

1. Histochemical and Iinmunotechnigues:Detection of molecules using ELISA,
RLA. western blot, immunoprecipitalion, Basics of Microscopy, Phase Contrasl
microscopy, Electron Microscopy, flow cytometry and immuno/luarescence
microscopy, deteclion of molccules in living cells, in silu Jocalization by
techniques such as FISH and GISH, Principle and working of microtomy and
types of Microlomes.

2. Biophvsical Mcthod:Molecular analysis using UV /ivisible, fluorescence, ciccular
dichroism, NMR and ESR spectroscopy Malecular structure determinalion
using X-ray diflraction and NMR, Molccular analysis using light scattering,
differcnt types of mass spectrometry and surface plasma resenance methods.

3 Principle of Chromatography. DifTcrent typcs of Chromatography: TLC, Paper
Chromatography, HPLC, Gas Chromalography. [on-Exchange Chromatography.
Principle of Centrifugntion, types and care ol Rotors, working and uses of
different types of centrifuge including analytical centrifuge. Principle of

- IElcctmphmcsis, Aparose Gel Elecirophoresis, PAGE, Isolechophoresis

nit-1 '

4, Radiolabeling techniques: Detection and  measurement of different lypes
of radioisotopes normally used in biolopy, incorporation of radioisolopes
in biological tissucs and cells, molccular imaging of radioactive material,
safety guidelines.

5. - Microscopic techniques: Visulization of cells and subcellular components by
light microscopy, resolving powers of different microscopes, microscopy of
living cells, scanning and transmission microscopcs, different fixation and
staining techniques for EM, freeze-cich and freeze- fracture methods for EM,
image processing methods in microscopy.

—— =
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6. Electrophysiolopical methods: Single nesron recording, patch-clamp recording.

IFCG. Brain activity recording.  lesion and stimulation of brain, pharmacaiogical
lesting. PET. MRL IMRL CAT.

Unit-111

1. Statistical Methods:
Elementary idea of Compuler Fundamemals (MS Word. Excel and Power ffoint
Presentation); Frequencey Distribulion: Graphical Presentation ol Data (linc
dingram. Histogram, Bar diagram and Pie diagram); Measures ol central
tendency and dispersal; probability distributions (Binomial, Poissan and
normal): Sampling distribution: Dillerence belween paramelric andnon-
paramelric stalislics; Conlidence Interval; Frrors: Levels of significance;
Regression and Correlation: -5l Analysis o variance: X? test;: Basic
introduction to Muelrovariale slatislics.

Suggested Reading Materials:

¢  Lacquin and Langeron. Handbook ol Microscopy. Butierwaths, 1983

Philip E. Hariman Gene Action

Rober! Braun, Introduction to instrumestlal analysis, MeGraw Ll

Wilson and Wlaker. Practical Biochemistry, Cambridge, 2000,

Robert Braun Introduction to instrumental analysis- -MeGraw L1ill.

1. Wilson and K., Goulding A biclogist Guide lo principles and Technigues

ol Practical Biochemisiry-ELBS Edn.

e Allan Bluman Elementary Statistics: A Briel Version (3th Cdition

Paper-18 Animal Behaviour (Compulsory)

Max. Marks: 50

Time: 3 Hours

Note:

Syllabus ol euch paper is divided into three units, The question paper is divided mto

three parts. Part-A, Part-B and Part-C

dari-A (10 marks): Parl A is compulsory and contains 10 queslions. Al lcast three

questions will be set [rom each unit and cach question carrics 1 mark, {50 words each)

Part-B (50 warks): Parl B is compulsory and conizing five questions, taking at least

one question (rom each unit. Candidale is required 10 attempt all 5 quastians. Each

question carries 2 marks. (100 words cach)

Part-C (30 marks): 6 questions wili be set1aking 2 (rom each unit, Candidate is required

lo altempl 3 questions, aking | (rom cach unit. Each question carries 10 marks. (400

words cach)

Unit-1

1,  Introduction:

Ethoiogy as a branch of biclogy, Diflerence between Psychotogy and Ethology.

Caontribution of Scientists for Animal Behaviour, Contribution of Konrad Lorenz

Niko Tinbergen and Karl Yon Frisch.

Concepts and Patwerns of Animal Behaviour: |ntreduction of concepls and

Paterns. Motivation. Fixed Action Pattern. Sign Stimulus, Innate Releasing

Mechanism, Action Specilic Encray, Behavioural Genetics.

3. Approaches and methods in study of behavior: Proximate and ullimate

causation. -

4 Meural Basis of Learning: Brain and Behaviour-Role of dilfercns pans of brain
in Behaviour, Mcmory. Neural Mechanism of Leaming.

Unit-1I

1. Bialogical Clocks- Circadian and Circannual rhythms: Oricntation- Kinesis and

!‘-J'
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Taxis

7 Sacial Behaviour: Advintages of being Social, Non-human Primuate Social Groups
wilh emphasis on Social dominance, Sociobiolopy.

3. Use of space and serritoriality, Agpressive behavior, Animal Comnmunication-

Auditory, Visual, Chemical and Taclile.
4. PHabial selection and optimality in foraging with emphasis on leeding stralegy
in Animals.

Unit-}11 -

1. Courtship and mating Behaviour in Animals. Reproductive success in Animals.
L Parenial Care Behaviour, Human Behaviour

3. Leamning: Habituation, Classical canditioning, Operant learning, Latent Leaming,

Imprinting, Reasoning and insight learning.
4, Bird Migralion and navigation, Fish Migration. Domestication and behavioral
changes, Zoochosis
Suggested Reading Matevials:
|.  LCibl-Eibesleldt, 1. Cthlogy, The biology of Behaviour, Holt, Rincheart & Winsion,
New York,
Gould, J.L. The mechanism ond Evolution of Behaviour,
Kerbs, J.R. and N.B. davics : Behaviourable Ecology. Blackwell, Oxlord. U.K.
Hinde, R.A. Animnal Behaviour : A Synthesis of Elthology and Comparative
Psychology. McGraw Hill, New York.
5.  Alcock, J. Animal Behaviour : An Evolutionary approach. Sinauer Assoc.
Sunderland, Massnchsets, USA.
6. Bradbury, J.W. and S.L. Vchrencamp. Principles of Animal Cominunication,
Sinauer Assoc. Sunderland, Massachsers, USA,
7.  Manning and Dawkins: As Introduciion lo Animal Behaviour
~ Semester [V
Poper 21 Practical-I
Practical Work based on General Papers
Animal Behaviour
(1) Study of the process o Icaming in rat with the help of Animal Maize, Analysis
of the resulis of the experiment
(ii)  Study of avoidance behavior in rat, analysis of the result of experiment.
{(iii)  Imprinting in precocial btrds
{iv)  Chemical communication in Earthworm
{v) Study of food preferences and feeding behaviour of an insect pest
(viy  Study of photaicctic response in Tribolium/ Musca/ Drasophila
(vii} Leaming by 1rial and error in animals using maze and jumping box
(viii) Study of movement of fish in aquarium
(ix}  Study of courtship in birds
(x}  Food preference in tribolium
(xi)  Phcromoncs in carthworms
(xii) Study of imprinting in chicks
Biological Techniques
¢« Demonstration of different types of Microscopes
e  Demonsiraticn of different types of Speclrophotometers and exercise based
on Spectrophotometer.

* Demonstration of Chromatogrophic equipment and cxercise based on
Chromalography.

w1
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e  Demousiration of Electrophoresis gquipmenl and cXercise buased on

Eleclrophoresis. _
e  Exercisc based un DNA fingerprinting, DNA sequencihg.
«  Demonstration ol Microtome and excreise hased on microlmy,
»  Visitio lissue culture 1ab
Biostatistics —-
e T[xcrcise based on computer (MS Word, Exeel, PPT).
e  Preparmion of frequency tables. histograms, Bar Dhagrams, frequency curves,
pgives and pic dingrams.
+  Problems based on slatistical average-Mean, Median, Mode e1c.
«  Calculation of standard deviation and coclTicicnt of variation.
o+ Estimation of signilicance between samples using Student’s t-1est. F-lesl and
Chi square test.
e  Platting olregression lines, calcolation ol correlation and regression analysis.
Analysis of variance {One-way & Two —way classilfication).
s Some cxerciscs based on the syllabi may be devised according Lo lhe
availabitity of cquipments.
Seminar — Students have to prepare and present paper on e related topics or recent
advances/research in the ficld of 1ilt sciences! topics related 10 the papers in the semester
as well as based on Lile Scicnees syllabus of CSIR-NET . Studcat shall prepare and
use power point presentations. models. slides eic. far scminar
Note:
(iy Usc ofunimals for disseetion and practical work is subject Lo the condilions
* |hat these are  not banned under the Wildlile Pratections Acl.

(i) Those Inslitulions which are alrcady having Zoology Museums should nol
procure Muscum Specimens now onwards and should use charts/slides/
models/photographs and digital allernatives in casc of nccd, Those new
instilulions which are nol having Zoolopy Museum in their Depariment
should provide leaming relaled 10 zoolopical specimens with the help of
charls/slides/models/pholographs and digital alternatives and visit of
siudents o already cstablished museums.

Scheme of Praclical Examination & Distribution of Marks

(Duration: Four hours) Aax Marks: 50
1.  Excrcise in Animal Behaviour 10 Macks
2. Excrcise in Biological Techmques 10 Marks
3.  Fxercisein Diostatistics 10 Marks
4. Semunar 10 Marks
5. Yiva-voce 5 Marks
6. Class record : 5 Marks

Total S0 Mnarks

Semester 1V

_ Special Paper 19(A): Cell and Maolecular Biology
Time: 3 Hours Max. Marks: 50
Nole:
Syllabus of cach paper is divided inloe three units. The question paper is divided into
three parts, Part-A, Part-B and Pan-C '
Parl-A (10 marks): Par A is compulsery and contains 10 questions. At lcast three
questions will be sct [rom cach unit and cach question carries 1 mark. (50 words cach)

-
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Part-B (10 marks): Part B is compulsory and contaias [ive queshions, laking at least
one question (rom each unit. Candidate is required (o allempt all 53 questions. Cach
question carrics 2 marks, (100 words cach) '
Part-C (30 marks): 6 questions will be scltaking 2 from cach unit. Candidate is required
lo attempt 3 questions, taking | from ¢ach unit, Each queslion carries |8 marks. (400
words cach)
Unit [
1. Complete knowledge of the origin and characters ol following discases:

(a) Glycopen Storage Diseasc

(b) AIDS

{c) Thalassemia

(d) Muscular Dystcophy

{c) Cystic Fibrosis

() Severc Combined Immuno— Deftciency syndrome (SCED})

(g) ATM diseasc

- 2. Cylokines relaled discases:- Bactenal seplic shock; Bacterinl loxic shock;
Lymphoid and myeloid cancers; Chagas diseasc

1. Immune system in health and discase
® Immune response to infeclious discase
- Viral infections- Viral ncutralization by humoral respanse; Cell-mediated
antiviral mechanism; Viral evasion ol host defense mechanisms.
. Bacterial infections- [mmune responses to extracellular and intracellular
bacteria; Bacterial evasion of host defense mechanisms
- Protozoa and diseasas
- Diseases caused by helminthes
2.  Cancer:
a) Tumor cells and onsel of cancer
by Tumor Viruses, Proto-oncogenes and {umor suppressor genes
c) Mulation causing loss of cell eycle.
d) Mutations affecting genuinc stability
e} Relationship of the cell cycle to Cancer, P33 & oncogenes;
oncogencs & ageing.
1) DNA repair and cancer.
3, Ccll Death
a) Apoptesis and necrosis
b} Characteristics of apoplosis
¢} Genes involved in apoplosis:
Unit 111
I. Ageinp: The biology of senescence
a) Maximum life span and life expeclancy
b} Causes of ageing:- Genelic instability; Free radicals, axidative
damage and antioxidants: Role of telomerases in Ageing.
2. (i) Hypersensitivity: Type 1, 1L, lIf and IV
{ii) Aulgimmunity :
{a) Organ specific autoimmune disease
(b} Systemic autoimmune discase
3,  Genomics & proleomics: Definilion & basic concepts. DNA microarray,
ESTs. Multigene families & genome conservalion. Proteomics
Semester [V
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Special Paper 20 (A): Cell nnd Molecular Biolopy

Time: 3 Hours Max. Marks: 50

MNote:

:5}’"ﬂbll'5 ol cach paper is divided into three units, The question paper is divided mto

three parts. Part-A. Parl-B and Parl-C

'Part-A (1{ marks): Pad A is compulsary and contains 10 questions, At least three

| questions will be set from each unit and each question carries 1 mark, (30 words cach)

Part-B (10 marks): Part B is compulsory and contains [ive questions, taking at leas

onc question from cach unit. Candidate is required to attempt all 3 guestions. Each

'question carries 2 marks. (10 words cach)

i Pan-C (30 marks): 6 questions will be sel 1zking 2 [rom cach unit. Candidate is required

ito allempt 3 questions. laking | from cach unit, Each question carries |0 marks., (400

words each)

|lUNIT-F ,

: 1. Specialized lunction ol cyloplismic components in 2 cell with special

references 1o the molecular mechanism (Contractibility, secretion.

phagocyiosis and pinacytosis).

Celi and Tissue Culture

(a) Bchavior of cclls in culture

(b) Primary and cstablished cell lines

(c) Kinulics of ccll growth

(d} Cullurc media

| (¢) Imporiance of cell and tissuc cujture

3, Chemical basis of fixation and staining .

(0} Fixalion and Fixatives: Methods of fixation, chemicals used as fixatives
and their preparation, chemical basis of fixation {formaldchydc.
glutaraldchyde, chromium salls, mercury salts, alcohol and acelonc),
washing and pos! lixation methods, decalcilication, Cryoprescrvalion.

() Microtomy- Dehydration. clearing and infilicration, embedding
methods. trimming. sectioning. Cryostat seclioning and mounting.
mounting media, lreezing techniques, frecze drving. frceze fracturc ind
iching.

(c) Staining techniques (Nuclear and Cytoplasmic Stains):- PAS,

Metachromasia, Lipid and protein staining tcchniques.; Intra-vital and
supravital staining

b2

LN —— — —— —

UNIT II
I.  Elementary concept of the principle and applications of microscopy as
-, exemplified by the following:-
: (a) Light Microscopy
! (b} Phasc contrast microscopy
(¢} [lorescence miCroscapy
5 (d} Confocal microscopy
{¢) Atomic force micf0sCOpes
() Eleclron microsocopy
\ (g} Micramcley.
\ 2, Principles and upplication of pH meter, colorimeter, spectrophotomeler.
centrifuge and ultracentrifuge, clectrophoresis (Paper, agarose, PAGE)},
chromatography {TLC, ion exchange, column, HPLC).

UNIT I |
1. DBlotting techniques-Southern. Northern and Weslern blatting.

!- [
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1

Imnwmonssays:- Principles. methods and applications of RIA and ELISA.
[Role amd mechanism of actian ol the following enzynies:-

(0 All'asc

(b) Succinic Dehydrogenascs

(¢) Acid and Alkaline phesphalases
{(d) Hvaluronidase

!'-.'l

Semesier IV
Paper 22 praclieal-11
Praclical work bnsed on Special paper

Cell and Molecular Biology 19 (A) & 20 (A}
Microlomy- Wax, [resh, frozen und (ixed [rozen seclions, scclioniny
ol pehtin embedded material
Hisle-chemical demunsiralion
a.  Acid haematin of Baker & ils modilicahon
b. Grkamoto™s method
Cytochemical demenstration

" a. Millon's reaclion

:-J'I

b. Ninhydrin Schifl’ methoed
Histo-cylochemical methad: )

a.  Methyl Green Pyronin method ,
b. Feulgen staining '
¢. Periodic acid Schifl method

d. Alcian blue method

e,  I3ramo phenol blue method

Hislo-cylochemical staining of enzymes:

Staining ol'ulkaline and acid phosphates in kidney. liver and nervous
lissuc by Gomori's method and Azo dye technique,

Semester 1V

Marks Distribution Special Paper (19 (A) and 20 (A) Based)

Cell and Molecular biolopy

Sclhieme of Practical Examination & Distribution of Marks

"(Duration:

oo

Four hours) Max Marks 50 1

a. . [xercisc an histo chemical tecniques |6 Maorks -
Cyie chemical lecitiques 12 Marks i
Microlomy 12 Marks |
Viva-voce 5 Marks i
Class recind 5 Marks t

o

Total S0 Marks

Paper-19 {B) Environmentnl Biology (Special Paper)

Time: 3 Hours
MNote:

Svilabus of cach paper is divided into three units, The question paper is divided into
three parts. Part-A, Part-B und Par-C

Parl-A (10 marks): Part A is compulsory and contains 10 quesiions. Al least three
questions will be sct fram each unit and each queslion carrics 1 mark, (50 words cach)
Part-B (10 marks): Part B is compulsery and contains [ive questions, {aking al leasl
one question from each unit. Candidate is requircd to attempt all 5 queslions. Each
question carries 2 macks. (100 words cach) '

Semesier -1V ,

Max, Marks: 50

el B ————— ———
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Purt-C (30 marks): 6 questions will be set taking 2 [rom cach unil. Candidate is reguired
(o altempt 3 questions, taking | (rom cach unit. Each guestion carries 14 marks. (400
words ¢ach)

Unit-1
1.;

Unit-Iil

Weather and climate
a)  Atmospliere- structure and composition
by Local winds: Sea and land hreezes. Palar casteriies, Westerlivs.,
Trade winds
¢) Indian and Alrican Monsoon
d)  [nversions: Thermal inversions: causes, consequences. Subsidence
inversion
¢)  Clouds and their lormation
Element and Tactors of climate
a)  External lactars: easth's orography- Oceanic and continental
in(luence,
b) Deforeslation — surlace albedo — snow and ice — Voleanic activity
— Dust particles - Greenhouse gas concenlrations
¢}  Atmosphere- ocean heat exchange- Atmaospheric carbon dioxne
varialions- human influences
d) Global c)imate chanpes- causes and consequences

Development and evolution of ecosystems, causes and kinds of SNCCeSSI0N,

Diversily and productivity in relation lo slages ol succession and development.

Urban, rural and other man made ecosystems and Lhicir impact on ammal life.

a} Use of micro-organisms in bioremediation of soil und oil spills.

b) Bio- (ertilizers, Rhizobium, Azalobaclor, Nitrogen fixation,
vernilechnolopy and vermicomposting.

) Applications of microbes in removal of heavy melals and other
confaminants [rom walcr and soil,

Environmental Mealth issues related to water. air and soil pollution, food
borne, veclor-transmilicd diseases. clfect of radioactive pollurants.
Environmentel 1 Tazards - Concepl ol hazard. disaster, vulnerabilily, exposure
and response.

Natural hazards- Earth quake, velcano, mass-movenent, Tsunani MNood.
drought , cyclone, extreme weather events.

Manmade hazards:- epidemic wildfires, lesions from Bhopal & Chernobyl
Disasler '

Movement, distribution and fate of 1oxins:

a) DBioaccumulalion

. b)Y Bio magnification

¢) Translocation of xenabiolic: absorption, bioirans(ormatien, CNCRLLion

6. Measuring loxicity (acute, sub-chronic and chronic), Bioassay (dose response
curve, LC-50, LD-30.)

Time: 3 Hours

Mote:

Paper-20 (B) Environmental Biolagy (Special Paper)
Max. Marks. 50

Svllabus of cach paper is divided inlo three units. The question paper 1s divided into
three paris. Part-A, Parl-I3 and Pan-C '
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bar-A (10 marks): Part A is campubsory and contains U queslions. AL least three
questions will be sel [rom each umt and each question carries § mark. {50 words cach)
Part-I3 (10 marks): Part B is compulsory and contains live questiohs. laking ac least
ane question (rom cach unit, Candidate is required Lo altempt all 5 queshons, Lach
question carries 2 marks, {100 words cach}
Part-C (30 marks): 6 questions will be set taking 2 from each unit. Candidale is required
lo attempt 3 questions, taking 1 [rom each unil. Each question carrizs 10 marks, {400
words each)
Unit-I
L. Biopgeography-
{IYMajor terrestrial biomes
(ii) Bio geographical zones of India-
a) I'rans Himatayan zonc.
) Himulavan zonc
¢y Descrl zone,
d} Sermiarid zone.
¢} Western ghat zone,
I} Decean placau zone,
g) Gangelic plain zone.
h} Narth cast zone.
1} Coaslal zone.
j) Islands present near Lhe'shore line.
Unit-[1
l, [Environment Awareness:
a)  Carlh somntits
by  Cuorbon foolprint and carbon lax
¢)  Global warming, ozone layer depletion
d) Important dates and their signilicance.
2. Lmpacl of tourism relaled aclivities on Environment
a)  Basic principles of ecolounsm
b} Island ecology and wurisin
¢ Pollution related Lo taurism- salid and liquid waste (rom tourist destination

3. Environmiental protection movements- Glebal, national and lacal. hislorical.
Present social pressure group agencies like Chipko movement, Narmada bachao.
], Proccdure and methodolopics of Environmenlal [mpacts Assessment,

inviranmental clcarance procedure with particular reterence lo Tndia,

Unit-111

. Ty pes of watér resources, tpes o water pollutants, sources of water poliutants,
adverse impacts of water pollution on plants and animals. watcr standards for
different kinds of uses. Management of waler resources.

2. Water Boroe and Waler Relaied Diseases. Diseases caused due 10 Quoride
{skeletal and non-skeletal fluoresis). nitrate, harduess and pH ol waler and
heavy metals, Control of water borne diseases.

3. Energy and Environiment
1)  Various method of cnergy (power) production. coal based and gus bascd

(hermal power generation and related impacts on environment.
b)  Wydropower potential in our country, metheds of hydropower generation,

Geathermal posver in country,
. Wildlile
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a)  [listory

b) Causes ol depletion

¢)  Techniques of studying — Radiomeler, photographic identification aml
remolc SenNsing,

d)  Wildlite of fndia- Wild life schedules. Bea zones. National parks,
Sancluarics, Reseryves

¢)  Management, special protection programs (Tiger. Rhino. Lion Lailed
macaque. Elephani}

3, Legal aspects of Environmental Protection & Conservation

a)  National Legislation - Article 48 A and 31 A {g) ol Constitution of India,

Forest (Protection) Act, (1927), Environmenl (Protection), Act (1986),
Biodiversity Act (2000} Bio salcty Framewark.
b)  IPRUPOVITIPGR
Semester 1V
Paper 22 Praclical-1l
Practical YWork based on Special Paper (19 (B) and 20(B))
Environmental Biology

L. Micrascapic examination of waler (o study Indicators ol poliution, plankions,
henthic and littoral fauna and Mara
& Soil/Sediment analysis

a. [C b. pH

c. Alkalinity d. Qreanic maller

e. Texture : . Salinity
3. Air quality monitaring

a.  Scilable matter

b. Suspended particulate matler
4. Wrilc characleristics ol differcnt biomes and mark their location on [ndia’s

map,
5. Determination ol the concentration of following inscclicides in waler:

a) DDT

b} Mecthyl Parathion
6. Ficld trip te any of the fellowing habitats:

a.  Forest; Wild lile sanctuary b. Fresh water habitat
¢.  Marine habita d. Semi arid habitat
e.  Deserl

(Students arc cxpectled to give compicle Ecotogical Report of (he trip including
ceosystem slructures, indicators and eslimation of environmental degradation, it any.)
Semester 1V
Marks Distribution Special Paper (19 (B) and 20'(B) based): Environmental
Biclopy

Scheme of Practical Examination & Distiribution of Marks

(Duration: Four hours) Max Marks 50
1. Microscopic Examination of water/Sampling Method 10 Marks
2. Soil Analvsis 10 Marks
3. Air Quality Monitering/Pallution Swudy 10 Marks
4, Project Report/Fictd Trip 10 Marks
J Viva-voce 5 Marks
6. Class reeord 5 Marks

Total : 50 Marks
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Semester -1V

F{lpcr-IQ(C} Entomology (Special Paper)
Time: 3 Hours
Note:
Syllabus ol ¢ach paper is divided into three units. i
5 s ¢ units. The ques ¢ ill be divi
i il il el s, The question paper will be divided
Pm:[.—{k (10 {1lnrks]: Pad A is cﬂﬁ?pulsm}* and conlains 10 questions. At least Lhree
]cluthmns will be sel from L'!].Eh unit and cach question carries 1 miark. {30 words cach)

art-B {Iﬂ tnarks): Parl B Is cnm]'u._llsun' and contains five questions, taking at least
DRC q_u:.stlclnlfmm cach unil. Candidaie is required 10 attempt all 5 questions, Each
question carrics 2 marks. ( 100 words each) |
Pant-C {30 marks): 6 questions will be set taking 2 from each unit. Candidate is required

‘lo plempl 3 questions, taking 1 [rom each unit. I - )
. : .ﬂﬂh ucsl . i
{400 words cach) queslion carrics |0 marks.

Unit-1
| - Life history, dama:ge caused and control of major pest of crop:
Wheat, paddy, mnize, jowar. millel, sugarcane, cotion and oil seeds,

Max. Marks: 50

2 A study of pest of stared grains.
J Wavs and means of slorage of food grins.
~Unit 1
1 A general idea of plant protection erpanisation in India.

1. [Fruit, vegetables and timber plant {Mango. Guava. Pea, Lady(inger. Bringe]
Cabbape) pest and 1ools as sprayer o usc the pesticide on 1hese. *

R l%l Beneticial inscel: Silk worm, honey bee, Wasp, and lacinsect and their industries.

I Important insects used in bialogical conirol.
2 F.cnlng}': Il;fﬁ.:cl nI‘_ph}'sicnl laciors, { with special relerence to Rajasthan)
intra EFEEF[-ILE and inferspecific relotions, dvnamics ol populations).
. Embryvnic and posiembryonic development; Dizpause.
Paper-20 (C) Entomology (Special Paper)

Time: 3 Hours Max. Marks: 50

Note:
Svllubus of cach paper is divided inio three uni '

3 imits. The ques :
Lbree parts. Part-A. Pan-13 and Part-C ¢ uestion paper

2 Y e
] ar.t-{i {10 I.]'IEII'LS]. F;m A 15 compulsory and contains 10 gueslions. At leasl three
questions will be sel Irom each unit and each question carries | mork. (50 words cach)
Parl-B (H'.l |11aﬁr|i5}: Parl B is compulsory and contains five questions. laking at leasi
one question from each unit. Candidale is required 1o attempt all 5 qucslin—ns Each
question carries 2 marks. (100 words ench) ‘
Part-C {30 marks): 6 questions will be sel taking 2 from cach unit. Candidale is required

lo alicmpt 3 questions, 1aking | from cach unil. Cacl e : _
(400 words each) ; . 1 question carries 10 marks,

Unit-I .
é. Cultre of Insect: Honey bee. Silk moth and Lac inseet
: Insect behaviour- Rhytms, locating, feod and initiating fceding, locating mates

and cnnulntmn oviposition. orientation. migration, protective behaviour,
cancenling. coloration, revealing coloration, mimicry. '

Unit-11
]- SD .| " a_ ] . ]
; cial life- [soptera (1lermiles) and hymenoptern { Social wasps Anis social Bees)

2. Rioloeical Conlrol- Parasitisn by insect:

———— - —mr = == =
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cclaparasiles and endoparasites ol luvertebrates, endoparasite vertebrles, soctal

pAMKITeS.
Unit - [1]
1. Pest control- principles and practice- Introduclion, types olcrop pest (key pests.

occasional pesl and polential pest)

2 Pest contro} procedure- The main options - cultural control

3. Crop rotation, Time ol sawing. [rrigation cultivinion, Culwral control in perenmial
crops and n pastures.

d, Anlagonistic, addilive and synergisie eflect of pesticides, Lethal dose 30%w

concertralion, acute Loxicily, su(c concentration and other evel of Loxicity
Suggested reading materials-
«  Tundamental of Iintomology (Richard J. Elzing<)
Applied Entomology (P.G Fencrinore, Alka Prakash)
Applicd Entomelogy {Manju Yadav)
A text Dook of Entomology (R. Mathur)
General text book ol entomology (IMMS)
Text Book of Entomology Inscels {(Packard A.S.)
Generat Enlomolory (John R, Meyer)
Paper-22 Practical -11
PRACTICAL BASED ON PAPER 19 (C) &20 ( C) ENTOMOLOGY
. Knowledpe and vse of equipment (or the collcction and preservation ol
imsects; inscet nel.
7. Colleclion and prescrvation ol inseeis and their different siages,
a. Killing bottle, spreading board. insecl box device lor inflating
larva, light Lrap, cle.
3. Collection and study ol seasonal insecls. aoclurnal insects, aqualic insects
crop pesl stored grain pest and insegls ol'medical and velerinary imporiance,
4  Collection and preservation of insects and their dilferent stapes.
5 Familiarity with techniques and appliances ot applying inseclicides.
experiments for testing the insceticides.

6 Knowledge of rearing insccls and of maintaining the mscctary.

7 Micratechnical procedures.

g A tour 1¢ visit imporiant ccnlre of entomological siudies (Compulsory).
Note *

1. Usc of animal for dissection and practical work is subject Lo the conditions
(hat these are nol banned under the wildiile pratection acl.

1. External features and unatomy should be studicd preferably by digital
techniques and Lhe allernatives whenever live animal is studied il should be
either pest or cullurable species without paining them

I, Those institutions which are afready having Zoolegy Muscums should ne
procure Museum Specimens now onwards and should use charts/ slides/
models/ phatographs and digital aliernatives in case of need, Those new
eritutions which are not having Zoology Muscum in their Department should
provide leamming related (o zoological specimen with the help of cherts/ slides/
modecls/ photographs and digital allernatives? and visil of students 10 already
¢slablished muscums.

Distribution of Marks for Enlomelogy Special Baper

Duration 4 hours Max Marks 50

a) Microtomy | 2 marks
b) (dentification and comment on spots (5iX) 18 marks
t) Study of Insecticides and Inscctary 5 marks
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d) Study Tour 5 marks
) Viva voce 5> marks
0 Class Record 5 marks
Total 50 Marks

Semester 1V
‘ Special paper 19 (D}: Fish Biology
Time: 3 Hours Max. Marks: 50
Note:
Syllabus of cach paper is divided into three units. The question paper is divided into
three parts. Par-A. Part-B and Pan-C
Part-A (10 marks): Part A is compulsory and contains 10 questions. Al lenst three
questions will be set from each unit and ench question carries 1 mark. (30 words cach)
Part-D {10 marks): Part B is compulsorv and contains five questions, taking ot least
one question from cach unit. Candidale is required to attempt ail 5 questions. Each
question carries 2 marks, (100 words cach)

_ Pant-C (30 marks): 6 questions will be set taking 2 from each unit. Candidale is required

to altempt 3 questions. taking 1 from each unit. Each question carries 10 marks. (400 ;

wards each) :
Unit- 1
1. A gencral survey of world fisheries. survey ol principal lisheries ol India
2y  Fresh water by  [Csluzarine ¢]  Marine

2. A study of plankton in relation to (isheries: Definition, origin, Gecurrence.

Types and signilicance

3. Tish Pathology: Various kinds ol diseases of [ishes (Symploms, Etivlogy :!

and Treatment):

a. Nutritional Diseases

b. Intrinsic discases

¢. Disease caused by Pathogens and Porasites
Unit- 11
Bio-chemienl composition of fish- as [aod.
By-products of {ishing indusiry; with special relerence to India.
Study of Bieluminescence in [ishes: Occurrence, Localion. Catepories

okl g

a)  Structure. Regulation, Mechanism and Biological Signiftcance of

Luminescence in fishes
4. Electric organs found in fishes: Nature, Location. Structure. Types andl
Ffunctions
a) [Functioning Mechanism ol Electric Organ
Unit- ILI
1. Population Dynamics: Estimation of population number and mortality rates
in lishes found in fresh waters _
2. Fecundity in Fishes: Eggs and life history including a generalized
classification of maturity slages
Estimation of [ish production with specinl reference Lo fresh water
Poisons and venoms argans in fishes
Sound producing organs in {ishes
Scmester- 1V
Special paper 20 (D): Fish Biology
Max. Marks: 50

B

Time: 3 Hours
MNote:

Syllabus of each paper is divided into three units, The question paper is divided into
(hree parts. Pard-A. PPari-B and Pan-C

e s i

e T
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Part-A (10 marks): Part A is compulsory and contains 10 questions, At least three
questions will be set [rom cach vnit and each guestion camies 1 mark. (50 words cach)
Part-B (10 marks): Part B is compulsory and contains live questions, laking at Jeast
one question from cach unil. Candidalc 15 required Lo allempt all 5 questions. lach
question carries 2 marks. {100 words each)

Part-C (30 marks): 6 questions will be set taking 2 from each unit. Candidale is required
to attempl 3 questions. aking 1 from cach unit. Each queslion carries 10 marks. (400
words cach)

~ Unit -I
. Detailed sludy of the biology of Indian major carps
2y  Cart-fishes
by [ilsa

¢}  Sardine
d)  Mackerel sharks
¢}  Prowns ond Oysters.
Pisciculture and its imporiance, wilh special reference to India:
a)  Objectives, Types and Breeding habits of Cultivable Fishes {With
Special reference to Major Carps)
. by  Fish Culture Programyming,
3. FFresh water pollution in relation to fisheries with speeial reference 10 India:
a)  Causes, lypes and related EMects on fish Fauna
b}  Types of Water pallution on Lhe basis ol FFisherics
Unit -1I
1. A bricf outline on the methods of fishing in fresh waters of India:
a)  Marine Fishing Crafis and Gears
by  Inland fishing Crafls and Gears
¢)  Unconventional Fishing Methods

2

2.3 Ecological factors aMecting the life ol fishes in marine ecosysiem.
1. Survey of fish in relation to mankind.
4, Age and growth studics in lishes:
a) Scale Mcthod
by  Otolith and Bane Method
5 Coloration in lishes: Introduction. Soeurces of Colours, Colour Chanue,
Repulation and Significance :
Unit - Il
L. Aquaria and (heir uses, Selting up and mainienance of Aquarium
2. Exotic fishes: Definition and Catepories: Their role in Indian [resh walers
3. Courtship and Parenlal care- A general study of fish behavior

n)  Faclors respensible for Parental Care
b)  Paitern of Parental carc in Fishes
4. Migration and ils causcs:
a)  Introduction. General Account and advantages at Fish M igration
b)  Migration Behaviour of some fishes
¢)  Faclors influcncing Fish Migration

5, Conditions ol lile and Adaptations of :
a)  Hill-strcam Fishes
b}  Deep Sea Fishes i

Semester IV
Paper 22 Practical-1]
Peactical work based on Special Paper 19 (D) & 20 ( D) Fish Biolopy
l. Micro-technical precedures: Preparation and study of scral sections of a

B Wb L B dr Sy
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larval [ish and representative tissues and organs of fish.

e, Collection of local fishes and their identification uplo the species level:
Study of the available specimens.

3 Hydro-biological studies:

q. Analysis of water o determine the pl, (ree Carbon dioxide, dissolved
oxygen, chloride, calcium, Lotal atkalinity and rolal salinity.

5. Collection : Estimation and analysis of plankions.

0. Biochemical and physiological:

a}  [Cstimation of glycogen in liver,
b) Determination ol pool size or free Amino acids of muscle or
blood plasma through chrematography.
¢}  Effect ol Epinephrinc on the chromatophores,
d)  Induced Spawning.
7 Ficld studies: _
Periodical visit to a lacal fishing farm of lish centre 1o pain first hand knowledge
of its pisci cultural practices and [isherine aclivities.
b)  Awcek’s lour of an inland fisheries research station of pisci-cullure centre,
a) A week's slay and work al an important marine biological or fisheres
centre in the counlry,
b)  Noite: Arecord of the work done under item no, 10 has to be compulsorily
submitled by each candidale.
. Semester 1Y
Marks Distribulion For Special Paper (D): Fish Biology
{(Duration: Four hours) Max Marks 50
Scheme of Practical Examination & Distribution of Marks.

l. Species identification using laxonomic key 10 Marks
2. Hydro Biological/bio-chemical/physiological
exercise 10 Marks
3. Microlomy |0 Marks
4. Project Report on Ficld Swudy [0 Muorks
5. Viva-voce 5 Marks
6. Class record 5 Marks
Tolal 50 Marks

Semester -1V
Paper-19(E) Molecular Developmental Biology (Special Paper)

Time: 3 Hours Max. Marks: 50

Note: .

Syllabus of cach paper is divided inlo three vnils. The question paper is divided into

three paris. Part-A, Pari-B and Pari-C

Part-A (10 marks): Part A is.compulsory and cenlains 10 questions. Al leas! three
questions will'be sel from cach unil and cach question carrics | mark. {50
wards cach)

Part-B (10 marks): Part B is compulsory and contains five questions. (aking at leasl
one question from each unit, Candidate is required Lo allempl all 5 questions.
Each question carries 2 marks. (100 words cach)

Part-C (30 marks): 6 queslions will be sel taking 2 from each unil. Candidate 13 required
to atlempt 3 queslions, taking | from each unit. Each question casries 10 marks.
{400 words each)
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Unit-I

1. Cell DiMerentiation: (a) Delinition. Bivchemical basis ol differentiation

2, Structoral simd biochemical changes during dilterentintion ol'muscle, cartilage,
vertebrate pigment cells. lens and lens [bres. and epidermis

3 The reversibility and inheritance patterns of gene activity, Contrel of specilic
gene expression. Models ol eell difTerentiation.

Unit -11

1. Developmentnl Genetics:

a.  Rele ol nucleus and cytoplasin in development
b.  Nuclear transplantation in Amphibia
c¢.  Somatic cell hybridization

2. Patterning the vertebrate body plan:
a)  Selling up the body axcs. Origin and specilication of the germ
lavers.

W) Somite lormation and Patterning

c)  Role of organizer regions and neural induction
Unit LIk
1.Development of Drasophiiia body plan:

a)  Maleenal genes in set up of body axis

by  Zygotic genes in patteming the early embryo

¢)  Sepmentation-activation of the pair rule penes,

d}  13ndy plan ol drosophifa

¢} Scegment polarity penes und cempariments

I} Segmentation selector and homeotic genes
2: Sex determination :

a)  Chromosomal sex determination in Mammals.

by  Sex delermination in Drasophitia.

c) Environmental Sex determination.

Semester -[V
Paper-20 { E) Molecular Developmental Biology (Special Pnper)

Time: 3 Hours Max. Marks: 50
MNote:
Syllabus of each paper is divided infa three units, The question paper is divided inLo
three pars. Part-A, Part-B and Part-C
Part-A (1Omarks): Part A is compulsory and contains 10 guestions, At least three
questions will be set from each unil and cach question cacries | mark. (50 words vach)
Part-B {10 macks): Part 13 is compulsery and contains {ive quesiions, taking al leasl
one question from cach unit, Candidale 15 required Lo attempt all 5 questions, Each
question carrics 2 marks. (100 words each)
Part-C (30 marks):-6 questions will be set taking 2 from cach unil. Candidate is required
to atlempt 3 queslions. taking 1 from each unit. Each question carrics 10 marks, (400
words ecach) '

Ul'lit_-l
. Normal 1able ol development of anuran

ay  Mclumorphosis in anurans

b) Hormonal control ol mectamorphosis.
2. Abnormal Development ; Abnormal Growlh—Teratomas .Mahgnancy
General characteristies and propertizs of cancer cell. Ontopencsis and
carcinogenic agents.

2
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4.

3

Unit -1
|

L

6.

Unit =111
L.

%)

SUGGESTED READINGS:

[‘era!nlug}':'l}-pcs of anomalics: genetic elfecis {pleiotcopism: phenocopies;

enalizalion } !
Environmental ellects. teratopenic agents, General mechanism of aclion of |
leralogenic agents. :

Limb development and Regeneralion in vertebrates: Patiern {onmation in the |
limb ; '
Concepl of limb field, mesenchyme-AER interactions

delermination ol limb ficlds by homeolic gencs.

Regeneration of veriebrate limb- Wound healing. source ol cells lor regencration:
dediflerentiation, re-differentialion, pallern orpanization-proxnna distal, dorso- |
venlral and antero-posterior, positional informations |
Role of distal iransformation of blasicma. retinoids in regeneralion enhancement
of developmental polencies al cells by retineids, Humeotic transformations.
penes and regeneratien,

Loss of abilily of organ regencration in vericbrales, Finger regencration in mouse.
Induction of regeneration in non-regencraiive cases.

-y — w1

Cell tissue and organ culture: Basic requirements, design of the laboratory.
Balanced salt solwtion: pH contral; use of anlibiotics. Cullure media, natural
and chemically defined

Methods ol preparing cells, tissues  and organs for culture far vitro. Contribatlion
ol cell, tissue and organ culture studies in developmental biology, medicine
etc. Embryo culture techniques (New's ring technique. Aucrbach’s embryo
culture Lechnique}
Elemeniary knowledge aboul artificial fertilization and [VF Lechniques. Types .
pf lnﬁl:nil?t}' and Assisted Reproduction Techniques . Sperm banks, artificial
insemination, preservation techniques.

Animal Cloning Methods and Current advancements, Amphibian cloning,
restriction ol nuclear potency and concept of pleuripolency ol somutic cclis,
concept of wlipatency, Steward’s experiment. '

[EEE—————— Yl

de Brf'r::r, S.C. Embryos and Ancestors, Clarendon Press, Oxford,
Barbiur, T. Repliles and Amphibians: Their habits and Adaptations. Flongton
MifTm Co., New York.

Einfsvzl}' Nobel, G The Biology ol'the Amphibia. Dover Publications. New
ork.

- e,————am- ErRam— - —— - -

Gilbert, S.F, Developmental Biology, Sinaver Associates Inc., Massachuseus. ]

45 Edition.
Walbol, V. And Holder. N, Developmentil Biclogy., Random House New |

York '

Saunders, J,W. Developmental Biology: Patterns, Problems and Principles.
hMucmillan Publishing Comp. Inc. New York

Balinsky, B.1. An Introduction (o Embryology FHoll-Saunders internalional
Editions,

Wolpenrt, L. Principles of Development. Oxlord Univ. Press.

Malacinski, GM. Developmental Genetics of higher organisims- a primer n
Developmental Biofogy, Collier Macmillan Publisher Londen

O'Raohilly, R; and Muller. F. Fluman Embryolegy and Teralolopy, John Willey
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T la

and Hons
Goss. R, Principies of Regencration. Academic Press New York.
Sehimidl AL Cellular Bialogy ol Verlebrate Repencration and Repair. The
Universily ol Chicago Press
Semester [V
Paper 22 Practical-11

PRACTICAL WORK BASED ONSPECIAL PAPER 19 (E) & 20(E}

:._.I'l .-L:_-J

o

10.

12,
13,

NOTE

v,

Truration Four Hours

MOLECULAR DEVELOPMENTAL BIOLOGY
Teratolepical experiments on ong of the species on which normal developmenl
was studied. Teratolugical effects of retinoid during development of heart and
skcleton in manimals.
Molecular control oI development of Prosophifa — Expression of scgmental
genes during Drosophild development.
Dentonstration of Tmaginal discs o Drosophiia.
Sound call, analssis and application in identilication af amphibians specics.
$NS-PAGE clectrophoresis Lo study change in prafiles of soluble proteims during
develapment.
To sludy effects of known cylological markers such as aclinomycin-D.
wnicarvein. ¢y clohexamide ele. on develapment.
Aurbach™s and New's ring cullure lechuigues esing chick cmbryos
Embryo lifling techniques and cullure-early chick embryo.
Biochemical chanpes during development - prolein, nucleic acids—semi aulo
analyser study.
3. T4. TSI profiles during amphibian melamorphosis and comparison with
mammalian devclopient,
Isolation and analysis ol total RNA {fom Chick emnbryvo eDNA synthesis and
PCR annlysis.
Demonstrition of endonuclease aclivity of DNA frapment.
Biochemical chapges during development — protein. nucleic acids—semi aulo
analyscr study,
Chick embryo whole tmount in-sifn hybridization.
Use of animals Ior dissection and practical work is subject to the conditions
{hat these are not bunned under the wildiife pretection act.
Exernal features and analomy should be studied preferably by digital
techniques and the alternatives. Whenever ljve-animals are studied it should
be either pest or culiurable specics withoul paining them,
Those instilutions which are alrcady having Zoology Muscum should not
procure Museum Speciliens now onwards and should use charts 7 slhides /
models / pholographs and digital alteraatives in case of need.
Those new institutions swhich are not having Zoology Muscuin in their
depriments should provide learning related o zoological specimens with the
help ol charts / slides / models / pliotographs and digital allermatives / and
visit ol students Lo alrency established muscums,
Semester-1V
Marks Distribution for Molecular Developmental Biology
Max Marks 50

1. Exercise on T3, VL1511 . 5 Marks
2. [xercise on culiure technigue using -
chick embrya-- 3 Marks
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3. Exercise on molecutur regulation of

development 3 Marks
4. Lxcrcise on Biochemislry 5 Marks
5. Identification and comments on Spots( four) 1} Marks
6. Viva-Voce 5 Marks
7.  Project Repori- 10 Marks
8. (Class Record 5 Marks

Total 50 Marks

Semcster -1V
Paper-19 (F) Endocrinology (Specinl Paper)

Time: 3 Hours Max. Marks: 50

Note:
Syllabus ol each paper is divided tno three unils. The question paper is divided into
three parts. Part-A, Part-B and Part-C

- Parl-A (10 marks): Parl A s compulsory and contaims 10 questions. At leasl three
questions will be set from cach unil and each question carries 1 mark. {50 words cach)
Part-B (10 marks): Part B is compulsory unid contains [ive queslions, taking ai leasl
ane question from each unit, Candidate s required to alterapl all 3 questions. Each
question carrics 2 marks. (100 words cach)
Part-C {30 marks): 6 questions will be scl taking 2 [iroimn cach unit. Candidale is required

to altemipt 3 questions, taking | from cach wnil. Each question carries 10 marks. (400
words cach)

Unit-I

1. | listorical background. "Scopc and status™ of endocrinology

2 Study of'the [ollowing major endocrine glands of veriebrates,

a) Pituitary; General, developmenlal and comparative anatomy. Funclional eyielogy
ol Lhe pituitary gland and mammalian, and sub-mammalian verichrates

b} Adenohypophyseal hormones their chemisiry and physiology: chreamalophore

regulation among vertebrates: nevrohormonal peplides; their chemistey and
phyletic distribution; formalion, slorage, release and transport of
neurchypophyscul principles: effects of hvpophysectomy pitnitary stalk secretion
and {ransplantalion,

¢} Thyrowd: General developmental and comparative anatomy, cvolution of
thyroidal function; biechemistry of Lthvroid hormones; biological actions ol
Lthyroid hormones and 1heir interrelationship with other endocrine secrelion.

ellects of thyroidectomy; éaleitonin, ils chemislry and physiology
Unit-11

i) Parathyroid: General, developmentul and comparalive anatomy: biochemisiry
and physiolegy of the parathyroid hormone; elTects of parathyroideclomy,

b) Pancreatic islets: General develaopmental and comparative anatomy:
bicchemistry nnd physiotory ol insulin and glucapon: effects of pancrealomy

¢) Adrenal: General development and comparative anatomy; chromaflin tissu,

biochemistry and physiology of catecholamines; the sympathetic - chromaftin
complex steroideogenic lissue: struclure and nomenclature of steroid hommones.
eflects of adrenalectomy

d) Pincal: Geneml development and comparative anatomy; biochemistry and
physialopy. the pineal principles.
¢) Chemical sessenger : Mechanism of hormone aclion.

- me—AErTEma ———— .= byl =
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il-111 |
l!.J.ml Endocrine integration : Diffusk effects ol hormons: nuuplash:i: grawlh;
migration in birds and fishes; bird plumage, hibernation: osmoregulation; blood
pressure regulation. o |
Verlehrate neuroendecrinolapy @ Ultrastruciure and [unction o %hc neuro
seeretory cell. hypothalamo-hypophyseal relationship. h}'pull_mlamu.ﬁhm relation
to higher nervous centers, ather neuro-sceretary sysieims in verteorates; the
urophysis. the subcommisural organ and the pincal .l:ﬂlnph::-i. _
3. [nvertebmate neuraendocrinology @ Anatomy and physiclegy of the endacrinc and

neure endocrine systems of Annctida , Arthropoda and Mollusca,
Scemester IV
Paper-20 (F) Endocrinology (Special Paper)
Max. Marks: 50

II--..l'

Time: 3 Hours
Note: _ _ | I
Svllubus of cach paper is divided into Lhree units, The question paper is divided inlo
(hree purts. Part-A, Punt-13 and Part-C _ | | .
Part-A (10 marks): Part A is compulsory and conlains i0 qucslmns._m‘luaﬂ. three
gquustions will be set [rom each unit and each question carmies | mn.rl-:. {50 u.fnrds cach)
Parl-B (10 marks); Part B s compulsory and contains live queslions, laking a1 [ﬂﬂ':'-l
anc queslion from cach unit. Candidate is required Lo altempt all 5 questions. kach
question carries 2 marks. (100 words each) = _ | _ L
Part-C (30 marks); 6 questions will be setlaking 2 from cach unil. Ca_nl:lldum 1S require
(o attempl 3 questions. taking § from cach unit. Each question carries 10 marks. (400
words cach)

1nit-l .
1. Hormonal control or sex differentiation nuclear sex. _
2 The female reproductive system: Comparallve anatomy and physiology of the

mammalian and sub-matmalian ovary and scX Accessory SITUCTUrCs. ovariu
hormones and Ltheir [unctlions.

3. The male reproductive system: Comparative anatomy and physielogy al the
mammalian and sub-mammalian iestis and seX AccessoTy SIruclures, semen and
iLs biochemistry, testicelar hormones and their funclions

Unit-11 | .

1. The gonadal hypophyseal-fiypothalamus rc]au-:::-n:‘:.lup: _ o

a2 Dreedine seasons in vertebrutes, evolution of viviparity, induced spawning in
[ish and [rog. | ' | _ N

3 :ndocrinology of fartilization implantation. delayed implantation. partuciion
and lactalion, - _

q, PPlacenta as an endocrine Lissue locto-placental unit. o
3 Functional aspects of chemical. mechanical and surgical control of male [erility
in laboralory mammals and the human. | 1
6. Functional aspeets of chemical, mechanical and surgical control ol lemale

fertility in Jaboratory mammais and the human,

Unit-111 o

L. Pheromones: Control of fertility in insects. _ o

2. I'roslaglandins: Types. chemistry. mechauism ol action and lheir eflects on
mammalian reproduction, o

3. Hormonal imbalance and major endecrine discase:

a) Giganlism, b} Acromegaly.
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c) Dhwarlism, d) Addisons disease.
) Cushing's syndrome, ) Goilre,
) Cryptorchidism. h) Hypogonadism
1} Amenorriioes. J}  Diabetes meflitus.
k) Telany.
Semester 1V
Paper 22 Practical-II
PRACTICAL WORK BASED ON PAPERS 19 (F) & 20 (F)
{ENDOCRINOLOGY)

Surgical procedures: castration. ovariectomy, adrenalcctomy, thyroidectomy and
hypophysectomy.

2 Biochemical estimations of cholesterol content in adrenal tissuc glycogen in
ulerine tissue,

3 Sperm count.

i, Study of the sex caromaltin,

4. Ellect of cpinephrinc on chromatophores in fish.

3, Study ol microscopic slides of cndocrine and related strzetures.

Note :

(i) Use ol animal for dissection and practical work is subject (o the conditions that
these are not banned under the wildlife protection act. |

{i)  External features and anatomy should be studied preferably by digital techniqucs
and 1he alternatives. Whenever live animal is studied it should be either peslar
culturable species without paining them.

(iii)  Those Institutions which are already having Zalogy Museums should not procure
Muscum Spegimens now onwards and should use charts /slides 7 models /
pholographs and digital alternatives in case ol'need, Those new institutions which
are nol having Zaology Museum in their' Department should provide learning,
related 10 Zoological specimens with the help of chart / slides / models {photographs
and digital alternatives/ and visit of students (o alrcady eslablished muscums.

Semester-1V
Marks Distribution for special Paper 19 (F) & 20 (F)
(Endocrinolopy)

Duration—Four hours Max Marks 50
1.  Exercise based on bioassay of hormone

administration cifects 4 Marks
2. Exercise of sperm count/Eflects of

Epincphrine on fish chromatophares 3 Marks.

3. Quantitalive eslimation of fruclose in given gland. 4 Marks

4,Cellutar identification of given gland > Marks

5.Identification and comments on spots{Eight) 24 Marks

0.Viva-voce : 5 Marks

7. Class Record 5 Marks

Tolal : 50 marks

a33
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