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Course Structure of U.G. Zoology Honours

Semester Course Course Name Credit Total
marks
Semester-I | AECC | AECC I 4 100
Non-chordates I: Protista to
Core | (Theory) Pseudocoelomates 4 7
Core I (Practical) Non-chordates I: Protista to 9 o5
Pseudocoelomates
Core 1l (Theory) Principles of Ecology 4 75
Core Il (Practical) | Principles of Ecology 2 25
GE 1 (Theory) GE 1 (Theory) 4 75
GE I (Practical) GE | (Practical) 2 25
Semester-11 | AECC 2 AECC 2 4 100
Non chordates 11: Coelomates
Core Il (Theory) 4 75
Core Il (Practical) Non chordates I1: Coelomates 2 o5
Core IV (Theory) | Cell biology 4 75
Core 1V (Practical) | Cell biology 2 25
GE Il (Theory) GE |1 (Theory) 4 75
GE Il (Practical) GE II (Practical) 2 25
Semester- | Core V (Theory) Diversity of Chordates 4 75
i
Core V (Practical) | Diversity of Chordates 2 25
Physiology: Controlling and
Core VI (Theory) Coordinating systems 4 75
Core VI (Practical) Physm_logy: Controlling and 2 25
Coordinating systems
Fundamentals of
Core VI (Theory) Biochemistry 4 75
Core VII (Practical) | Fundamentals of
Biochemistry 2 25
SEC1 SEC1 4 100
GE Il (Theory) GE Il (Theory) 4 75
GE Il (Practical) | GE Il (Practical) 2 25




Core VIII (Theory)

Comparative anatomy of

4 75
SemesterlV Vertebrates
Core VIII Comparative anatomy of 2 25
(Practical) Vertebrates
Core IX (Theory) Physiology: Life Sustaining 4 75
Systems

Core IX (Practical) Physiology: Life Sustaining 9 o5
Systems

Core X (Theory) Biochemistry of Metabolic 4 75
Processes

Core X (Practical Biochemistry of Metabolic 5 25

ore X (Practical) Processes

SEC 2 SEC 2 4 100

GE 1V (Theory) GE 1V (Theory) 4 75

GE IV (Practical) | GE IV (Practical) 2 25

Semester-V | Core XI (Theory) | Molecular Biology 4 75
Core XI (Practical) | Molecular Biology 2 25
Core XII (Theory) | Principles of Genetics 4 75
Core XII (Practical) | _ . . .

Principles of Genetics 2 25
DSE | (Theory) DSE 1 4 75
DSE | (Practical) DSE 1 2 25
DSE Il (Theory) DSE Il 4 75
DSE I (Practical) | DSE Il 2 25
Core XIII (Theory) Developmental Biology 4 75
Core XIlI )
(Practical) Developmental Biology 2 25
Core XIV (Theory) Evolutionary Biology 4 75
Core XIV ) )

SemesterVI (Practical) Evolutionary Biology 2 25
DSE IlI (Theory) DSE 11l 4 75
DSE Il (Practical) | DSE Il 2 25
DSE IV (Theory
with Practical Project/ Economic Zoology 6 100
/Project)

Total 148 2600




ZOOLOGY

HONOURS PAPERS:

Core course — 14 papers

Discipline Specific Elective — 4 papers (Out of 9 suggested papers)

Generic Elective for Non Zoology students — 4 papers. Incase University offers 2 subjects as GE, then
papers 1 and 2 will be the GE paper.

Marks per paper - Midterm: 15 marks, End term: 60 marks (Theory) + 25 marks (Practical),

Total — 100 marks

Credit per paper — 6

Teaching hours per paper — 40 hours (theory) + 10 hours (practical)

Core Paper |

Non-Chordates |I: Protista to Pseudocoelomates

0
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1. Study of whole mount of Euglena, Amoeba and Paramecium, Binary fission and Conjugation in
Paramecium.

2. Examination of pond water collected from different places for diversity in protista.
3. Study of Sycon (T.S. and L.S.), Hyalonema, Euplectella, Spongilla.

4.Study of Obelia, Physalia, Millepora, Aurelia, Tubipora, Corallium, Alcyonium, Gorgonia,
Metridium, Pennatula,Fungia, Meandrina, Madrepora.

5. One specimen/slide of any ctenophore.
6. Study of adult Fasciola hepatica, Taeniasolium and  their life
cycles



(Slides/microphotographs).

7. Study of adult Ascarislumbricoides and its life stages (Slides/micro-photographs).

8. To submit a Project Report on any related topic on life cycles/coral/ coral reefs.

Note: Classification to be followed from “Ruppert and Barnes (2006)Invertebrate Zoology, 8th
edition, Holt Saunders International Edition”

TEXT BOOKS

1. Kotpal RL; Modern Textbook of Zoology — Invertebrates; Rastogi Publications - Meerut;

2016 edition

2. Richard Busca, W. Moore, Stephen M. Shuster. Invertebrates; OUP USA,; 3 edition (19 January
2016)

SUGGESTED READINGS
1. Richard Fox , Robert D. Barnes, Edward E. Ruppert, Invertebrate Zoology: A Functional
Evolutionary Approach, Brooks/Cole; 7th edition edition2003
2. Barrington, E.J.W.Invertebrate Structure and Functions. Il Edition, E.L.B.S. and Nelson.
3. Hyman, L.H. Invertebrate Series (Recent edition)
4.Verma P. S. A Manual of Practical Zoology: Invertebrates. S Chand Publication 5.Parker JJ and
WA Haswel Textbook of Zoology. Vol I and Il

Core Paper 11

Principles of Ecology

PRACTICAL

1. Study of life tables and plotting of survivorship curves of different types from the
hypothetical/real data provided.



Determination of population density in a natural/hypothetical community by quadrate method
and calculation of Shannon-Weiner diversity index for the same community.

Study of an aquatic ecosystem: Phytoplankton and zooplankton collection, preservation and
mounting, Measurement of temperature, turbidity/penetration of light, determination of pH,
Dissolved Oxygen content (Winkler’s method), BOD, COD, Free CO,, Hardness, TDS.
Report on a visit to National Park/Biodiversity Park/Wild life sanctuary.

Chi-square analysis using seeds/beads/Drosophila.

Problems on standard deviation.

Graphical representation of data (Frequency polygon and Histogram).

Text Book

1.
2.

3.

Odum, E.P. and Barrett, G.W., (2018). Fundamentals of Ecology, 5" Edition

Smith and Smith, Elements of Ecology, Global Edition; Pearson Education India; ninth edition
(14 May 2015)

Myra Samuels, J. Witmer,A. Schaffner, Statistics for the life sciences, Prentice Halls, Boston,
4" edition, 2012

Suggested Readings

1.
2.
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Kormondy, (2017). Concepts of Ecology, Updated 4/e, Pearson

Colinvaux, P. A. (1993). Ecology. Il Edition. Wiley, John and Sons, Inc. Krebs, C. J.

(2001). Ecology. VI Edition. Benjamin Cummings.

Ricklefs, R.E., (2000). Ecology. 5™ Edition. Chiron Press

Dash M.C., Fundamentals of Ecology. Mc GrawHill

Smith TM and Smith RL, Elements of Ecology, 8th Edition,Pearson education INC, USA
Miller, G.T. and Spoolman, S.E. (2017) Environmental Science, 14" Edition. Cengage
Publication, New Delhi.

Odum, E.P. and Barrett, G.W., (2018). Fundamentals of Ecology, 5™ Edition.

Cengage Publication, New Delhi

Web site: https://www.cbd.int/

Baneerjee Pranab Kumar, Introduction to biostatistics, S Chand & Company; 3rd Rev. Edn.
2006 edition

Chainy GBN, Mishra G, MohantyPK, 2004, Basic Biostatistics, Kalyani Publisher

Core Paper Il

Non- Chordates I1: Coelomates




PRACTICAL
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Study of following specimens:

Annelids - Aphrodite, Nereis, Heteronereis, Sabella, Serpula, Chaetopterus, Pheretima,
Hirudinaria

Arthropods — Tachypleus,Carcinoscorpious, Palamnaeus, Palaemon, Daphnia, Balanus,
Sacculina, Cancer, Eupagurus, Scolopendra, Julus,Bombyx,Periplaneta, termites and honey
bees

Onychophora —Peripatus

Molluscs - Chiton, Dentalium, Pila, Doris, Helix, Unio, Ostrea, Pinctada, Sepia, Octopus,
Nautilus

Echinodermates - Pentaceros/Asterias, Ophiura, Clypeaster, Echinus, Cucumaria and Antedon
Study of digestive system, nephridia of earthworm (Virtual).

T.S. through pharynx, gizzard, and typhlosolar intestine of earthworm.

Mount of mouth parts and dissection of digestive system and nervous system of Periplaneta.

. To submit a Project Report on any related topic to larval forms (crustacean, mollusc and

echinoderm)

Text Books

1.
2.

Kotpal RL (2014) Text book of Zoology, Invertebrate, Rastogi Publication
Jordan and Verma PS (2009) Invertebrate Zoology. S Chand publication.

Suggested Readings

1.

2.

3.

Barrington, E.J.W. (1979). Invertebrate Structure and Functions. Il Edition, E.L.B.S. and
Nelson.

Barnes, R.S.K., Calow, P., Olive, P. J. W., Golding, D.W. and Spicer, J.I. (2002). The
Invertebrates: A New Synthesis, 111 Edition, Blackwell Science

Verma P S. (2010) A Manual of Practical Zoology: Non-chordates. S Chand Publication

Core Paper IV

Cell biology




Practical

1. Preparation of temporary stained squash of onion root tip tostudy various stages of mitosis.

2. Study of various stages of meiosis.

3. Preparation of permanent slide to show the presence of Barr body in human female blood cells/cheek
cells.

4. Preparation of permanent slide to demonstrate:

i. DNA by Feulgen reaction

ii. DNA and RNA by MGP

iii. Mucopolysaccharides by PAS reaction iv. Proteins by Mercuric bromophenol blue/Fast

Green 5. Demonstration of osmosis (RBC/ Egg etc.).

Text Books
1. Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments. VI Edition. John
Wiley and Sons. Inc.
2. De Robertis, E.D.P. and De Rabertis, E.M.F. (2006). Cell and Molecular Biology. VIII Edition.
Lippincott Williams and Wilkins, Philadelphia.
3. S Harisha (2007) Biotechnology procedures and experiments handbook., Infinity Science Press,
Hingham

Suggested Readings

1. Bruce Albert, Bray Dennis, Levis Julian, Raff Martin, Roberts Keith and Watson James (2008).
MolecularBiology of the Cell, V Edition, Garland publishing Inc., New York and London.

2. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. (2009). The World of the Cell.
VIl Edition. Pearson Benjamin Cummings Publishing, San Francisco.

3. Suvarna S, Lyton C, Bancroft JD (2013) Theory and practice of histological techniques,
Churchill Livingstone, Elsevier, UK

4. Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. V Edition. ASM
Press and Sunderland, Washington, D.C.; Sinauer Associates, MA.

Core Paper V
Diversity and distribution of Chordates




PRACTICAL

1.

Protochordata: Balanoglossus, Herdmania, Branchiostoma, Colonial Urochordata, Sections
ofBalanoglossusthrough proboscisand branchio-genital regions, Sections of Amphioxus
through pharyngeal, intestinal and caudal regions. Permanent slides of Herdmania spicules.
Agnatha: Petromyzon and Myxine.

Fishes:Scoliodon, Sphyrna, Pristis, Torpedo, Chimaera, Mystus, Heteropneustes, Labeo,
Exocoetus, Echeneis, Anguilla, Hippocampus, Tetrodon/ Diodon, Anabas,

Flat fish.

Amphibia: Ichthyophis/Ureotyphlus, Necturus, Bufo, Hyla, Alytes, Salamander.

Reptilia: Chelone, Trionyx, Hemidactylus, Varanus, Uromastix, Chamaeleon, Ophiosaurus,
Draco, Bungarus, Vipera, Naja, Hydrophis, Zamenis, CrocodylusKey for Identification of
poisonous and non-poisonous snakes

Aves: Study of six common birds from different orders. Types of beaks and claws. Study of
feathers.

Mammalia: Sorex, Bat (Insectivorous and Frugivorous),Funambulus, Loris, Herpestes,
Erinaceous.

Power point presentation on study of any two animals from two different classes by students.
Submission of album of local species.

TEXT BOOKS

1.

2.
3.

Kotpal RL; Modern Textbook of Zoology —Vertebrates; Rastogi Publications - Meerut; 2016
edition

Young, J. Z. (2004). The Life of Vertebrates. 111 Edition. Oxford University Press.

Tiwari SK (2006) Fundamentals of World Zoogeography, Sarup & Sons

SUGGESTED READINGS

1.
2.

3.

Pough H. Vertebrate life, VIII Edition, 2007 Pearson International.

Hall B.K. and Hallgrimsson B. (2008). Strickberger’s Evolution. IV Edition. Jones and Bartlett
Publishers Inc.

Hickman CP, Roberts LS, Keen S, Larson A, I’AnsonH, Isenhour DJIntegrated Principle of
Zoology, 14th edition, 2008, McGrawHill publication

Verma PS and Srivastava PC. (2011)Advanced Practical Zoology. S Chand

Publication.

Core Paper VI

Physiology: Controlling and Coordinating Systems



PRACTICAL
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Demonstration of the unconditioned reflex action (Deep tendon reflex such as knee jerk reflex).
Study of permanent slides- Squamous epithelium, Striated muscle fibres and nerve cells.

Study of permanent slides-Pancreas, Testis, Ovary, Adrenal, Thyroid and Parathyroid.
Microtomy: Preparation of permanent slides/photographs/computer models of any five types of
mammalian (Goat/rat,etc) tissues

TEXT BOOKS

1.
2.
3.

Marieb EN and Hoehn K, Human Physiology,(2013), 9th edition, Pearson Education, USA.
Endocrinology, Hadley ME and Levine JE (2009), Pearson Education India; 6 edition
Textbook of Medical Physiology, Guyton & Hall, Elsevier, 12" edition, 2016

SUGGESTED BOOKS

1.

2.

3.

Victor P. Eroschenko. (2008). diFiore’s Atlas of Histology with Functional correlations. XII
Edition., Lippincott W. & Wilkins

Martini F H, Nath J L and Bartholomew E F.(2015) Fundamentals of Anatomy and Physiology.
Pearson Education Publication,

Guyton, A.C. & Hall, J.E. (2006). Textbook of Medical Physiology. X1 Edition. Hercourt Asia
PTE Ltd. /W.B.Saunders Company.

Tortora, G.J. & Grabowski, S. (2006). Principles of Anatomy & Physiology. X1 Edition John
Wiley & sons.

Core Paper VII

Fundamentals of Biochemistry




PRACTICAL

1. Qualitative tests of functional groups in carbohydrates, proteins and lipids.

2. Paper chromatography of amino acids.

3. Action of salivary amylase under optimum conditions.

4. Effect of pH, temperature and inhibitors on the action of salivary amylase./Urease/acid or alkaline
phosphatase

5. Demonstration of proteins separation by SDS-PAGE.

TEXT BOOKS

1. Satyanarayan and Chakrapani , (2017) Biochemistry, Elsevier; Fifth edition

2. Cox, MM and Nelson, D.L. (2008). Lehninger’s Principles of Biochemistry, V Edition, W.H.
Freeman and Co., New York.

3. Jeremy M. Berg, Lubert  Stryer, John L. Tymoczko, Gregory  J.
Gatto,
Biochemistry, 8" edition, 2015.

4. Victor W., Rodwell, David A., Bender, Kathleen M., Botham, Peter J., Kennelly, P.
Anthony,Harper’s Illustrated Biochemistry, 31% edition.

Core Paper VIII

Comparative Anatomy of Vertebrates




PRACTICAL

Study of placoid, cycloid and ctenoid scales through permanent slides/photographs

Disarticulated skeleton of Frog, Varanus, Fowl, Rabbit.

Carapace and plastron of turtle /tortoise (Photographs, charts etc).

Mammalian skulls: One herbivorous and one carnivorous animal.

Study of structure of any two organs (heart, lung, kidney, eye and ear) from video recording (may
be included if dissection not permitted).

Project on skeletal modifications in vertebrates (may be included if dissection not permitted).
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TEXT BOOKS
1. Kardong, K.V. (2005) Vertebrates” Comparative Anatomy, Function and Evolution. IV Edition.
McGraw-Hill Higher Education
2. Kent, G.C. and Carr R.K. (2000). Comparative Anatomy of the Vertebrates. IX Edition. The
McGraw-Hill Companies
3. R. K. Saxena and Sumitra Saxena (2016). Comparative Anatomy of Vertebrates 2nd edition.

SUGGESTED READINGS

1. Hilderbrand, M and Gaslow G.E. Analysis of Vertebrate tructure, John

Wiley and Sons

2. Walter, H.E. and Sayles, L.P; Biology of Vertebrates, Khosla Publishing House

Core Paper IX
Physiology: Life Sustaining Systems




PRACTICAL

Determination of ABO Blood group

Enumeration of red blood cells and white blood cells using haemocytometer
Estimation of haemoglobin using Sahli’shaemoglobinometer

Preparation of haemin and haemochromogen crystals

Recording of blood pressure using a sphygmomanometer

Examination of sections of mammalian slides: oesophagus, stomach, duodenum, ileum, rectum liver,
trachea, lung, kidney.

° CEEIBE

TEXT BOOKS
1. Marieb E.N. and Hoehn K.N. (2009) Human Physiology. Pearson Education
Publication , 9™ edition
. Tortora, G.J. & Grabowski, S. (2006). Principles of Anatomy & Physiology. XI
. Edition John Wiley & sons.
. Guyton & Hall, (2016) Textbook of Medical Physiology. Elsevier, 12" edition,

SUGGESTED READINGS
. Victor P. Eroschenko. (2008). diFiore’s Atlas of Histology with Functional correlations. XII
Edition. Lippincott W. & Wilkins.
2. Vander A Sherman J. and Luciano D. (2014). Vander's Human Physiology: The Mechanism of
Body Function. XIII Edition, McGraw Hills.
3. Moyes C.D., Schulte PM (2016), Principles of physiology, 2nd edition, Pearson education, 3rd.
Guyton, A.C. & Hall, J.E. (2006). Textbook of Medical Physiology. XI Edition.

Hercourt Asia PTE  Ltd. W.B. Saunders Company.
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Core Paper X
Biochemistry of Metabolic Processes

I

PRACTICAL

1. Estimation of total protein in given solutions
2. Detection of SGOT and SGPT or GST and GSH in serum/ tissue
3. To study the enzymatic activity of Trypsin/ Lipase.



4. To perform the Acid and Alkaline phosphatase assay from serum/ tissue.
5. Dry Lab (Virtual): To trace the labelled C atoms of Acetyl-CoA till they evolve as CO; in the TCA
cycle.

TEXT BOOKS
1. Satyanarayan and Chakrapani, (2017) Biochemistry, Elsevier; Fifth edition.
2. Cox, M.M and Nelson, D.L. (2008). Lehninger Principles of Biochemistry, V Edition, W.H.
Freeman and Co., New York.

SUGGESTED READINGS

1. Murray, R.K., Bender, D.A., Botham, K.M., Kennelly, P.J., Rodwell, V.W. and Well, P.A.
(2009). Harper’s Illustrated Biochemistry, XX VIII Edition, International Edition, The McGraw-
Hill Companies Inc.

2. Berg, J.M., Tymoczko, J.L. and Stryer, L. (2007).Biochemistry, VI Edition, W.H. Freeman and
Co., New York.

3. Hames, B.D. and Hooper, N.M. (2000). Instant Notes in Biochemistry, Il Edition, BIOS
Scientific Publishers Ltd., U.K.

Core Paper XI

Molecular Biology

PRACTICAL

1. Study of Polytene chromosomes from Chironomous / Drosophila larvae

2. Preparation of liquid culture medium (LB) and raise culture of E. coli

3. Estimation of the growth kinetics of E. coli by turbidity method

4. Preparation of solid culture medium (LB) and growth of E. coli by spreading and streaking



5. Quantitative estimation of salmon sperm/calf thymus DNA using colorimeter

(Diphenylamine reagent) or spectrophotometer (Azsonm measurement)

6. Quantitative estimation of RNA using Orcinol reaction

7. Study and interpretation of electron micrographs/ photograph showing (a) DNA replication, (b)
Transcription and (c) Split genes.

TEXT BOOKS

1.

2.
3.
4.

Karp, G. (2010) Cell and Molecular Biology: Concepts and Experiments. VI Edition.

John Wiley and Sons. Inc.

Lewin B. (2013). Gene XI, Jones and Bartlett.

De Robertis E.D.P. (2017) Cell and Molecular Biology 8Ed.

Arnold Berk , Chris A. Kaiser, Harvey Lodish , Angelika Amon , Hidde Ploegh, Anthony
Bretscher, Monty Krieger Kelsey C. Martin(2016) Molecular Cell Biology. 8" edition.

SUGGESTED READINGS

1.

2.

Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. (2009). The World of the Cell.
VI Edition. Pearson Benjamin Cummings Publishing, San Francisco.

Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, Peter Walter:
Molecular Biology ofthe Cell, 1V Edition.

Cooper G. M. and Rabert E. Hausman R. E. The Cell: A Molecular Approach, V Edition, ASM
Press and Sinauer Associates.

McLennan A., Bates A., Turner, P. and White M. (2015). Molecular Biology IV Edition. GS,
Taylor and Francis Group, New York and London.

Core Paper XII

Principles of Genetics




PRACTICAL

1. Study of Mendelian laws and gene interactions.

2. Linkage maps based on data from conjugation, transformation and transduction.
3. Linkage maps based on data from Drosophila crosses.

4., Study of human karyotype (normal and abnormal).

5. Pedigree analysis of some human inherited traits

TEXT BOOKS
1. Benjamin Pierce, (2015) Genetics- A Conceptual Approach, 5th edition, WH Freeman
publication
2. Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics. X
Edition.

SUGGESTED READINGS

1. Benjamin Cummings. Russell, P. J. (2009). Genetics- A Molecular Approach.1ll Edition.

2. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and Sons
Inc.

3. Griffiths, AJ.F., Wessler, S.R., Lewontin, R.C. and Carroll, S.B.Introduction to Genetic
Analysis. IX Edition. W. H. Freeman and Co.

4. Fletcher H. and Hickey I. (2015). Genetics. IV Edition. GS, Taylor and Francis Group, New
York and London.

Core Paper XIlI1

Developmental Biology




PRACTICAL

1. Study of whole mounts and sections of developmental stages of frog through permanent slides:
Cleavage stages, blastula, gastrula, neurula, tail-bud stage, tadpole (external and internal gill
stages).

2. Study of whole mounts of developmental stages of chick through permanent slides: Primitive
streak (13 and 18 hours), 21, 24, 28, 33, 36, 48, 72, and 96 hours of incubation (Hamilton and
Hamburger stages).

3. Study of the developmental stages and life cycle of Drosophila from stock culture.

4. Study of different sections of placenta (photomicropgraph/ slides).

5. Project report on Drosophila culture/chick embryo development.

6. Study of developmental stages by raising chick embryo in the laboratory

TEXT BOOKS

1. Lewis Wolpert (2010). Principles of Development. Il Edition, Oxford University Press.

2. Gilbert, S. F. (2017). Developmental Biology, XI Edition, Sinauer Associates, Inc., Publishers,
Sunderland, Massachusetts, USA.

SUGGESTED READINGS
1. Carlson, R. F. Patten's Foundations of Embryology.
2. Kalthoff (2008). Analysis of Biological Development, Il Edition, McGraw-Hill Publishers.
3. Verma PS and Agrawal VK, Chordata Embryology (2010) (S Chand Publication).

Core Paper XIV

Evolutionary Biology




PRACTICAL

1. Study of fossils from models/ pictures

2. Study of homology and analogy from suitable specimens

3. Study and verification of Hardy-Weinberg Law by chi square analysis

4. Demonstration of role of natural selection and genetic drift in changing allele frequencies using
simulation studies

5. Graphical representation and interpretation of data of height/ weight of a sample of 100 humans in
relation to their age and sex.

6. Construction of phylogenetic trees with the help of bioinformatics tools (Clustal X, Phylip, NJ) and
its interpretation.

TEXT BOOKS
1. Campbell, N.A. and Reece J.B (2011). Biology. IX Edition. Pearson, Benjamin, Cummings.
2. Rastogi B.B., (2018). Organic Evolution, MedTech; 3"edition

SUGGESTED READINGS
1. B.K. and Hallgrimson, B. (2008). Evolution 1V Edition. Jones and Barlett Publishers.
2. Douglas, J. Futuyma (1997). Evolutionary Biology. Sinauer Associates. Snustad. S Principles
of Genetics.
3. Ridley,M (2004) Evolution Il Edition Blackwell publishing Hall.

Discipline Specific Elective Paper-1

Animal Biotechnology




PRACTICAL

1. Genomic DNA isolation from E. coli / Animal tissue
2. Plasmid DNA isolation (pUC 18/19) from E. coli
3. Restriction digestion of plasmid DNA / Lambda Phage DNA
4. Construction of circular and linear restriction map from the data provided.
5. Calculation of transformation efficiency from the data provided.
6. To study following techniques through photographs

a. Southern Blotting

b. Northern Blotting

c. Western Blotting

d. DNA Sequencing (Sanger's Method)

e. PCR

f. DNA fingerprinting

TEXT BOOKS
1. BD Singh, (2014) Biotechnology: Expanding Horizons, Kalyani Publishers
2. U.Satyanarayan and U Chakrapani, (2014) Biotechnology, Books & Allied Ltd

SUGGESTED READINGS
1. Griffiths, AJ.F., J.H. Miller, Suzuki, D.T., Lewontin, R.C. and Gelbart, W.M. (2009). An
Introduction to GeneticAnalysis. IX Edition. Freeman and Co., N.Y.,USA.
2. Watson, J.D., Myers, R.M., Caudy, A. and Witkowski, J.K. (2007). Recombinant DNA- Genes
and Genomes- AShort Course. |11 Edition, Freeman and Co., N.Y.,USA.
3. Brown, T.A. (2015). Gene Cloning and DNA Analysis. 7th Edition, Academic Press, 4.
California, USA.

Discipline Specific Elective Paper-11

Immunology




PRACTICAL

. Study of lymphoid organs.

. Histological study of spleen, thymus and lymph nodes through slides/ photographs
. Preparation of stained blood film to study various types of White blood cells.

. ABO blood group determination.

. Total WBC counting.

. Demonstration of ELISA.

. Demonstration of Bone marrow smears to study Immune cells.

TEXT BOOKS
2. Abbas K. Abul and Lechtman H. Andrew (2017) Cellular and Molecular Immunology. V
Edition. Saunders Publication.
3. Kindt, T.J., Goldsby, R.A., Osborne, B. A. and Kuby, J (2017). Immunology, VI Edition. W.H.
Freeman and Company.

~NOo oA, WN

SUGGESTED READINGS

1. Peter J. Delves and Seamus J. Martin (2017) Roitt's Essential Immunology, Wiley- Blackwell;
13th edition

Discipline Specific Elective Paper-I111

Fish and Fisheries

PRACTICAL

1. Study of Petromyzon, Myxine, Pristis, Chimaera, Exocoetus, Hippocampus, Gambusia, Labeo,
Heteropneustes, Anabas
2. Study of different types of scales(Through permanent slides and photographs)



3. Study of crafts and gears used in fisheries.

4. Water quality criteria for aquaculture: assessment of pH, conductivity, total solids and total
dissolve solids.

5. Study of air breathing organs inChanna, Heteropneustes, Anabas and Clarias.

6. Demonstration of induced breeding in fishes(Virtual).

7. Demonstration of parental care in fishes(Virtual).

8. Project report on a visit to any fish farm/ pisciculture unit/ zebrafish rearing lab

TEXT BOOKS

1. Q Bone and R Moore (2008), Biology of fishes, Taylor and Francis group, CRC Press, UK

2. S.S. Khanna and H.R. Singh (2014) A textbook of fish biology and fisheries, Narendra

Publishing House, 3" edition.

SUGGESTED READINGS
1. D HEvans and J D Claiborne, The Physiology of fishes, Taylor and Francis group, CRC, UK
2. R J Mogdans and B G Kapoor, The senses of fish: Adaptations for the reception of natural
stimuli, Springer, Natherland
3. C B L Srivastava, Fish biology, Narendra Publishing House 4. J R Norman, A History of fishes,
Hill and Wang Publishers.

Discipline Specific Elective Paper-1V

Economic Zoology

PRACTICAL

1. Submission of report on anyone field visits related to Aquaculture/Apiculture/
Sericulture/Poultry/ Dairy farm.



2. Study of different types of bees (Queens, Drones and Worker bees).
3. Study of different types of silk moths.
4. Study of different types of pearls.
5. Study of different types of fish diseases.
6. Identification of different types of scales in fishes.
7. Study of different types of fins.
8. Study of different modified structures of fishes (Saw of sawfish, Hammer of hammer
head fish, tail of sharks etc.)
0. Identification of various types of natural silks.
TEXT BOOKS
1. Sarkar, Kundu and Chaki. (2014)Introduction to Economic Zoology. NCBA

Publisher.
2. T.V.R. Pillay (Author), M.N. Kutty (2011) Aquaculture: Principles and Practices, Wiley India
Pvt Ltd; Second edition

SUGGESTED READINGS
1. Dhyan Singh Bisht, Apiculture, ICAR Publication.

2. Dunham RA (2004) Aquaculture and Fisheries Biotechnology — Genetic Approaches. CABI
publications, U.K.

3. Hafez ESE (1962) Reproduction in Farm Animals. Lea and Fabiger Publishers.

4, Knobil E and Neill JD (2006) The Physiology of Reproduction. Vol.2. Elsevier Publishers,
USA.

5. Prost PJ (1962) Apiculture. Oxford and IBH, New Delhi.

6. Singh S. Beekeeping in India, Indian council of Agricultural Research, New Delhi.

7. Srivastava CBL (1999) Fishery Science and Indian Fisheries. Kitab Mahal publications, India.

OR

Generic Elective Paper 111

Human Physiology




PRACTICAL

1. Preparation of temporary mounts: Neurons and Blood film.

2. Preparation of haemin and haemochromogen crystals.

3. Estimation of haemoglobin using Sahli’shaemoglobinometer.

4. Examination of permanent histological sections of mammalian oesophagus, stomach, duodenum,
rectum, lung, kidney, thyroid, pancreas, adrenal, testis, ovary.

TEXT BOOKS

1.Marieb EN and Hoehn K, (2015) Human Physiology, 10th global edition, Pearson Education, USA.
2. Guyton, A.C. and Hall, J.E. (2011). Textbook of Medical Physiology, XII Edition, Harcourt Asia
Pvt. Ltd/ W.B. Saunders Company.

SUGGESTED READINGS

1. Widmaier, E.P., Raff, H. and Strang, K.T. (2008). Vander’s HumanPhysiology, XI Edition,
McGraw Hill.

2. Kesar, S. and Vashisht, N. (2007). Experimental Physiology, Heritage Publishers.

3. Prakash, G. (2012). Lab Manual on Blood Analysis and Medical Diagnostics, S. Chand and
Company Ltd.

4, Tortora, G.J. and Derrickson, B.H. (2009). Principles of Anatomy and Physiology, XII Edition,

John Wiley and Sons, Inc.

Generic Elective Paper 1V

Cell and Molecular Biology
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Study of prokaryotic and eukaryotic cell types through permanent slides.
Study of mitosis and meiosis through squashing in Grasshopper.
Demonstration of transport through cell membrane.

Preparation of DNA and RNA models.

Demonstration of protein synthesis through models.

Cufes e L=



TEXT BOOKS

1.

2.

Karp, G. (2010). Cell and Molecular Biology: Concepts and Experiments. VI Edition. John
Wiley and Sons. Inc.

De Robertis, E.D.P. and De Robertis, E.M.F. (2006). Cell and Molecular Biology. VIII Edition.
Lippincott Williams and Wilkins, Philadelphia.

SUGGESTED READINGS

1.

2.

Bruce Albert, Bray Dennis, Levis Julian, Raff Martin, Roberts Keith and Watson James (2008)
Molecular Biology of the Cell. 5" Edition. Garland publishing Inc., New York.

Becker WM, Kleinsmith LJ, Hardin J and Bertoni G P (2009) The World of the Cell. 7" Edition.
Pearson Benjamin Cummings Publishing, San Francisco.

Cooper GM and Hausman RE (2009) The Cell: A Molecular Approach. 5™ Edition. ASM Press,
Washington D.C.

S Harisha (2007) Biotechnology procedures and experiments handbook., Infinity Science
Press, Hingham

List of instruments/equipments

SL Name of the equipment
No

1 Students” Compound Microscope

2 Stereo Microscope

3 Haemocytometer

4 pH Meter

5 UV-Visible Spectrometer

6 Bench Top Centrifuge

8 Paper Chromatography Unit

9 Digital Weighing balance

10 Laminar Airflow

11 BOD Incubator

12 Refrigerator

13 Hot Air Oven

14 Autoclave

15 Magnetic Stirrer with Hot Plate

16 Microtome

17 Gel electrophoresis unit with accessories

18 Trans illuminator

19 Water bath




	Core Paper I
	Unit 1: Protista, Parazoa, Metazoa and Porifera
	Unit 2: Cnidaria & Ctenophora
	Unit 3: Platyhelminthes
	Unit 4: Nemathelminthes

	PRACTICAL
	TEXT BOOKS
	SUGGESTED READINGS
	Unit 1: Ecosystem and Applied Ecology
	Unit 2: Population
	Unit 3: Community
	Unit – 4: Biometry

	PRACTICAL (1)
	Text Book
	Suggested Readings
	Unit 1: Coelomates and Annelids
	Unit 2: Arthropoda and Onychophora
	Unit 3: Mollusca
	Unit 4: Echinodermata

	PRACTICAL (2)
	Text Books
	Suggested Readings
	Unit 1: Overview of cells and plasma membrane
	Unit 2: Cytoskeleton & Endomembrane System
	Unit 3: Mitochondria and Peroxisomes
	Unit 4: Nucleus, Cell Division and Cell signalling
	Practical
	Text Books (1)
	Suggested Readings (1)
	Unit 1: Protochordates and Origin of Chordates
	Unit 2: Agnantha, Pisces & Amphibia
	Unit 3: Reptilia& Aves
	Unit 4: Mammals & Zoogeography

	PRACTICAL (3)
	TEXT BOOKS (1)
	SUGGESTED READINGS (1)
	Unit 1: Tissues & Tissue system
	Unit 2: Muscle & Nervous System
	Unit 3: Reproductive System
	Unit 4: Endocrine System

	PRACTICAL (4)
	TEXT BOOKS (2)
	SUGGESTED BOOKS
	Unit 1: Carbohydrates & Lipids
	Unit 2: Proteins
	Unit 3: Nucleic Acids

	PRACTICAL (5)
	TEXT BOOKS (3)
	Unit 1:  Integumentary & Skeletal System
	Unit 2:  Digestive & Respiratory System
	Unit 3:  Circulatory and Urinogenital system
	Unit 4:  Nervous System & Sense Organs

	PRACTICAL (6)
	TEXT BOOKS (4)
	SUGGESTED READINGS (2)
	Unit 1: Physiology of Digestion
	Unit 2: Physiology of Respiration
	Unit 4: Physiology of Heart

	PRACTICAL (7)
	TEXT BOOKS (5)
	SUGGESTED READINGS (3)
	Unit 1: Overview of Metabolism
	Unit 2: Carbohydrate Metabolism
	Unit 4: Oxidative Phosphorylation

	PRACTICAL (8)
	TEXT BOOKS (6)
	SUGGESTED READINGS (4)
	Unit 1: Nucleic Acids, DNA Replication & Repair
	Unit 2: Transcription & Translation
	Unit 4: Gene Regulation & Regulatory RNAs

	PRACTICAL (9)
	TEXT BOOKS (7)
	SUGGESTED READINGS (5)
	Unit 1: Mendelian Genetics, Linkage, Crossing Over and Chromosomal Mapping
	Unit 2: Mutations
	Unit 3: Sex Determination & Extra-chromosomal Inheritance

	PRACTICAL (10)
	TEXT BOOKS (8)
	SUGGESTED READINGS (6)
	Unit 1: Introduction to Developmental Biology, Gametogenesis & Fertilization
	Unit 2: Early Embryonic Development
	Unit 3: Late Embryonic Development

	PRACTICAL (11)
	TEXT BOOKS (9)
	SUGGESTED READINGS (7)
	Unit 1: Theories, Evidences of Evolution and Extinction
	Unit 2: Process of Evolutionary changes
	Unit 3: Species concept and Speciation
	Unit 4: Concept of Origin and Evolution of man

	PRACTICAL (12)
	TEXT BOOKS (10)
	SUGGESTED READINGS (8)
	Unit 1.  Introduction to Animal Biotechnology
	Unit 2. Molecular Techniques
	Unit 3.  Genetically Modified Organisms
	Unit 4.  Culture Techniques and Applications

	PRACTICAL (13)
	TEXT BOOKS (11)
	SUGGESTED READINGS (9)
	Unit 1: Innate and Adaptive Immunity
	Unit 2: Antigens and Immunoglobulins
	Unit 3: Major Histocompatibility Complex, Cytokines and Complement system
	Unit 4: Hypersensitivity and Vaccines

	PRACTICAL (14)
	TEXT BOOKS (12)
	SUGGESTED READINGS (10)
	Unit 1: Systematics, Morphology and Physiology
	Unit 2: Fisheries
	Unit 3: Aquaculture
	Unit 4:Fish Pathology and Transgenesis

	PRACTICAL (15)
	TEXT BOOKS (13)
	SUGGESTED READINGS (11)
	Unit 1: Bee-keeping and Bee Economy (Apiculture)
	Unit 2: Silk and Silk Production (Sericulture)
	Unit 3: Aquaculture
	Unit 4: Dairy and Poultry Farming

	PRACTICAL (16)
	TEXT BOOKS (14)
	SUGGESTED READINGS (12)
	Unit 1: Digestion and Respiratory Physiology
	Unit 2: Functioning of Excitable Tissue (Nerve and Muscle)
	Unit 3: Renal Physiology and Cardiovascular Physiology
	Unit 4: Endocrine and Reproductive Physiology

	PRACTICAL (17)
	TEXT BOOKS (15)
	SUGGESTED READINGS (13)
	Unit 1: Cells and Plasma Membrane
	Unit 3: Nucleic Acids and DNA Replication
	Unit 4: Transcription and Translation

	PRACTICAL (18)
	TEXT BOOKS (16)
	SUGGESTED READINGS (14)
	List of instruments/equipments

