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ANNAMALAI           UNIVERSITY

406 - M.Sc. ZOOLOGY
Programme Structure and Scheme of Examination (under CBCS)

(Applicable to the candidates admitted in Affiliated Colleges for the 
academic year 2022 -2023 ONLY)
	Course

Code
	Study Components & Course Title
	Hours / Week
	Credits


	Maximum

Marks

	
	
	
	
	CIA
	ESE
	TOTAL

	SEMESTER – I

	22PZOOC11
	Core Course I: Structure and functions of Invertebrate and Vertebrate
	4
	3
	25
	75
	100

	22PZOOC12
	Core Course II: Developmental Biology
	4
	3
	25
	75
	100

	22PZOOC13
	Core Course III: Cell and Molecular Biology
	4
	3
	25
	75
	100

	22PZOOP14
	Core Practical – I: Course Covering 22PZOOC11,12 & 13 
	12
	6
	40
	60
	100

	22PZOOE15
	Core Elective – I
	3
	3
	25
	75
	100

	22PZOOO16
	Open Elective – I
	3
	3
	25
	75
	100

	Total
	30
	21
	
	
	600

	SEMESTER – II

	22PZOOC21
	Core Course IV: Animal Physiology
	4
	3
	25
	75
	100

	22PZOOC22
	Core Course V: Genetics
	4
	3
	25
	75
	100

	22PZOOC23
	Core Course VI: Biochemistry
	4
	3
	25
	75
	100

	22PZOOP24
	Core Practical – II: Course Covering 22PZOOC21, 22 & 23 
	12
	6
	40
	60
	100

	22PZOOE25
	Core Elective – II
	4
	4
	25
	75
	100

	22PHUMR27
	Compulsory Course: Human Right
	2
	2
	25
	75
	100

	Total
	30
	21
	
	
	600

	SEMESTER – III

	22PZOOC31
	Core Course VII: Evolution and Phylogeny
	4
	4
	25
	75
	100

	22PZOOC32
	Core Course VIII: Environment and Biodiversity Conservation
	4
	4
	25
	75
	100

	22PZOOC33
	Core Course IX: Research Methodology
	4
	4
	25
	75
	100

	22PZOOP34
	Core Practical – III: Course Covering 22PZOOC31, 32 & 33 
	12
	6
	40
	60
	100

	22PZOOE35
	Core Elective – III*
	3
	3
	25
	75
	100

	22PZOOO36
	Open Elective – II**
	3
	3
	25
	75
	100

	
	MOOC Course
	
	
	
	
	

	
	Total
	30
	24
	
	
	600

	SEMESTER – IV

	22PZOOC41
	Core Course X: Immunology & Biotechnology 
	4
	4
	25
	75
	100

	22PZOOC42
	Core Course XI: Wildlife Biology & Animal Behaviour
	4
	4
	25
	75
	100

	22PZOOP43
	Core Practical – IV: Course Covering 22PZOOC41 & 42
	12
	6
	40
	60
	100

	22PZOOE45
	Core Elective – IV*
	4
	4
	25
	75
	100

	22PZOOD46
	Core Project
	6
	6
	25
	75
	100

	
	Total
	30
	24
	
	
	500

	
	Grand Total
	120
	90
	
	
	2300


List of Core Elective (Choose 1 out of 3 in each Semester)

	Semester
	Course Code
	Course Title
	H / W
	Credits
	CIA
	ESE
	TOTAL

	I
	22ZOOE15-1
	Toxicology
	4
	4
	25
	75
	100

	
	22ZOOE15-2
	Apiculture
	4
	4
	25
	75
	100

	
	22ZOOE15-3
	Public Health and Hygiene 
	4
	4
	25
	75
	100

	II
	22ZOOE25-1
	Entomology
	4
	4
	25
	75
	100

	
	22ZOOE25-2
	Biophysics & Biostatistics
	4
	4
	25
	75
	100

	
	22ZOOE25-3
	Vermitechnology
	4
	4
	25
	75
	100

	III
	22ZOOE35-1
	Microbiology
	4
	4
	25
	75
	100

	
	22ZOOE35-2
	Fisheries & Aquaculture
	4
	4
	25
	75
	100

	
	22ZOOE35-3
	Bioinformatics
	4
	4
	25
	75
	100

	IV
	22ZOOE45-1
	Endocrinology
	4
	4
	25
	75
	100

	
	22ZOOE45-2
	Sericulture
	4
	4
	25
	75
	100

	
	22ZOOE45-3
	Integrated Pest Management
	4
	4
	25
	75
	100


List of Open Elective (Choose 1 out of 3 in each Semester)

	Semester
	Course Code
	Course Title
	H/W
	Credits
	CIA
	ESE
	TOTAL

	I
	22ZOOO16-1
	Vector Biology and Vector Borne Diseases
	3
	3
	25
	75
	100

	
	22ZOOO16-2
	Poultry Farming and Management
	3
	3
	25
	75
	100

	
	22ZOOO16-3
	Waste Management
	3
	3
	25
	75
	100

	III
	22ZOOO36-1
	Dairy Farming
	3
	3
	25
	75
	100

	
	22ZOOO36-2
	Wildlife Conservation
	3
	3
	25
	75
	100

	
	22ZOOO36-3
	Ornamental Fish Culture
	3
	3
	25
	75
	100


Credit Distribution

	Study Components
	Course/ Papers
	Credits/

paper
	Total Credits
	Marks
	Total

Marks

	Core Theory
	6
5
	3

4
	18
20
	100
	1100

	Core Practical
	4
	6
	24
	100
	400

	Core Elective
	2

2
	4
3
	08

06
	100
	400

	Open Elective
	2
	3
	6
	100
	200

	Projects
	1
	6
	6
	100
	100

	Common Compulsory Paper / Course
	1
	2
	2
	100
	100

	Total
	23
	
	90
	
	2300


	SEMESTER- I
	22PZOOC11: STRUCTURE AND FUNCTIONS OF INVERTEBRATES AND VERTEBRATES
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
1) To understand the Structure and Functions of invertebrates and vertebrates.
2) To understand the organs of respiration and excretion and their functioning in invertebrates.
3) To analyses the nervous systems of various groups in invertebrates.
4) To evaluate the larval forms of invertebrates to acquire knowledge on various organ system of vertebrates.
UNIT - I: Respiration and Excretion of Invertebrates  

Organs of respiration: gills, lungs and trachea-Respiratory pigments-Mechanism of respiration-Excretion-Organs of excretion: coelom, coelomoducts, nephridia and Malphigian tubules-Mechanisms of excretion-Excretion and osmoregulation.
UNIT - II: Nervous System of Invertebrates

Primitive nervous system: Coelenterata and Echinodermata-Advanced nervous system: Annelida, Arthropoda (crustacean and insecta) and Mollusca (Cephalopoda)-Trends in neural evolution.
UNIT - III: Invertebrates Larvae
Larval forms of free living invertebrates-Larval forms of parasites-Strategies and evolutionary significance of larval forms-Minor Phyla-Concept and significance-Organization and general characters.
UNIT - IV: Skin and Skeletal System of Vertebrates

General structure and functions of skin and its derivatives-glands, scales, horns, claws, nail, hooves, feather and hairs. Skeletal elements of the body-account of jaw      suspensorium, vertebral column-limbs and girdles.
UNIT - V: Respiratory System and Nervous System of Vertebrates

Respiratory system-characters of respiratory tissue- Internal and external respiration-Comparative account of respiratory organ. Nervous system-Anatomy of the brain and spinal cord in relation to their functions-Nerves-Cranial-peripheral and autonomous nervous system.
COURSE OUTCOMES

At the end of the course, the student will be able to
5) Understand the morphological features and physiological functions like Respiration, reproduction and nervous system of invertebrates and Vertebrates.
6) Understand the various salient features of higher invertebrates and   Vertebrates.
7) Differentiate the patterns of functioning of various organ systems in invertebrates and vertebrates.
8) Know the structural organization and functioning of various organs in invertebrates and vertebrates.
9) Understand the Structural functioning of respiratory and nervous system.
Text Books
10) Arumugam, N., T. Murugan, B. Ramanathan and M.G. Ragunathan. (2019). A Text Book of Invertebrates, Saras Publications, Nagercoil, Tamil Nadu.

11) Ekambaranatha Ayyar, M. (1973). A Manual of Zoology – Part I: Invertebrata. S.Viswanathan (Printers and Publishers) Pvt., Ltd. Madras.

12) Ekambaranatha Ayyar, M. (1973). A Manual of Zoology Part – II: Chordata. 
S. Vishvanathan Printers and Publishers, Pvt. Ltd., Madras.

13) Jordan, E. L. and P. S. Verma, (2017). Chordate Zoology and Elements of Animal Physiology, S. Chand & Co., Ltd., New Delhi.

14) Jordon, E. L. and P.S Verma, (2015). Invertebrate Zoology. S. Chand and Co. Ltd., New Delhi.

15) Saxena, R.K. and S. Saxena. (2015). Comparative Anatomy of Vertebrates, M.V.Learning, UK.

16) Wells, H.G. (2018). Text Book of Biology, Part 1: Vertebrata, Createspace Publishing Company, USA.

Supplementary Readings
17) Arumugam, N. (2014). Animal diversity Volume - 1 – Invertebrata. Saras Publication, Nagercoil, Tamil Nadu.
18) Arumugam, N. (2014). Animal diversity Volume - 2 – Chordata. Saras Publication, Nagercoil, Tamil Nadu.
19) Barrington E. J. W. (2012). Invertebrate structure and function. Affiliated East West Press Pvt. Ltd., New Delhi.

20) Brusca, R.C., W. Moore and S.M. Shuster. (2016). Invertebrates. Oxford University Press, USA.

21) Kent, G.C. (2015). Comparative Anatomy of the Vertebrates. McGraw Hill, New York.
OUTCOME MAPPING
	CO/PO
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	PO2
	PO3
	PO4
	PO5

	CO1
	3
	3
	2
	3
	3

	CO2
	3
	3
	3
	3
	2

	CO3
	2
	3
	3
	3
	3
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	3
	3
	3
	3
	3

	CO5
	3
	3
	2
	3
	3


	SEMESTER- I
	22PZOOC12: DEVELOPMENTAL BIOLOGY
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
22) To understand the various concepts of development
23) To study gametogenesis and process of fertilization
24) To learn the processes of embryogenesis, organ formation and differentiation
25) To analyse the embryonic induction and teratogenesis
26) To critically explore assisted reproductive technologies for human welfare
UNIT - I: Introduction to Embryology

Scope of embryology. Gametogenesis-spermatogenesis, oogenesis and egg membranes. Fertilization - mechanism of fertilization, capacitation, acrosomal reaction, cortical reaction and significance of fertilization. Cleavage- cleavage in frog and chick. Gastrulation-gastrulation in frog and chick. Fate map of amphibians, aves and mammals.
UNIT - II: Embryonic Adaptations and Parthenogenesis

Foetal membranes and their functions-Implantation-types and mechanism of implantation. Placentation-placenta, structure, types and physiology of placenta. Parthenogenesis-types, mode of action of agents in artificial parthenogenesis-significance of parthenogenesis.

UNIT - III: Organogenesis and Differentiation

Organogenesis-development of brain, eye and heart of mammals (Rabbit)-Differentiation, types, chemical basis, selective action of genes, changing pattern of protein synthesis and sequence of gene action in development-stem cells, role of microenvironments in differentiation.

UNIT - IV: Embryonic Induction and Teratogenesis

Embryonic induction-types, embryonic induction in amphibians, reptiles, birds and mammals. Neural induction, gene activation, mechanism of neural induction and chemical basis of neural induction. Teratogenesis-genetic teratogenesis-in human beings and animals, teratogenic agents and mechanism of teratogenesis.

UNIT - V: Reproductive Technology for Human Welfare

Causes of impotency and sterility in the male-causes of sterility in the female-Treatment of sterility-Artificial insemination in human beings-Infertility in men and women.
COURSE OUTCOMES
At the end of the course, the student will be able to
27) Acquire knowledge on reproduction and development
28) Understand process of fertilization
29) Understand the whole process of embryogenesis
30) Acquisition of skills in common methods and practices followed in developmental biology related laboratory activities
31) Take up jobs in fertility clinics and research labs

Text Books
1. Arora, P.M. (2014). Embryology, Himalaya publishing House, New Delhi.

2. Arumugam, N. (2014). A Text Book of Embryology (Developmental Biology), Saras Publications, Nagercoil, Tamil Nadu.

3. Balinsky, B.I. (2012). An Introduction to Embryology, 4th Edition, Saunders College Publishing Ltd, New York.

4. Berrill, N.J. and G. Karp. (1978). Development Biology, Tata McGraw Hill Publishing Co., Ltd, New Delhi

5. Philip Grant (1977). Biology of Development Systems, University of Oregon

6. Verma, P.S. and V.K. Agarwal. (2017). Chordate Embryology (Developmental Biology), S. Chand and Co., New Delhi.

Supplementary Readings
1. Berry A.K. (2016). An Introduction to Embryology. Emkay Publications, New Delhi.

2. Carlson, B.M. (2014). Patterns Foundations of Embryology, McGraw Hill.

3. Jain P.C. (2013). Elements of Developmental Biology. Vishal Publishing Co.,

4. Madhavan K. S. (2018). Developmental Biology. Arjun Publishing House, Punjab.

5. Sastry, K.V. and Shukal, V. (2012). Developmental Biology. Rastogi Publication, Meerut, Uttar Pradesh.
6. Subhadra Devi, V. (2018). Inderbir Singh’s Human Embryology, Jaypee Brothers Medical Publishers, New Delhi.

7. Wolpert, L., Tickle, C. and Arias, A.M. (2015). Principles of Development. Oxford University Press, USA.

OUTCOME MAPPING
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	SEMESTER- I
	22PZOOC13: CELL AND MOLECULAR BIOLOGY
	CREDITS: 3

HOURS: 4/W


COURSE OBJECTIVES
32) To understand the molecular basis of cell structure and functions
33) To learn the structure and functions of various organization and cell membrane
34) To learn bioenergetics and biogenesis
35) To learn structure and replication of DNA
36) To learn various molecular techniques
UNIT - I: Cell Structure and Cell Membrane

Cell Structure: Introduction – Structural organization of prokaryotic and eukaryotic cells; structural differences of prokaryotic and eukaryotic cells.
Cell Membrane: Ultrastructure of plasma membrane – chemical composition of cell membrane, lipid bilayer – unit membrane concept – Fluid mosaic model; Functions of Plasma membrane; membrane transport – cell adhesion – cell recognition – antigen specificity – hormone receptors.
UNIT - II: Organelles of Endomembrane

Golgi apparatus & secretion: Ultra structure – chemical composition – origin of golgi complex – process and mechanism of secretion – Type of secretion – Function of Golgi apparatus.
Lysosome: Characteristics of lysosomal membrane and enzymes – Polymorphism of lysosome – functions of lysosome.
Endoplasmic reticulum and ribosomes: morphology and functions of endoplasmic reticulum – Structure of ribosomes and RNAs – Organization of ribosomes – Role of ribosomes in protein synthesis.
UNIT - III: Organelles of Bioenergetics & Biogenesis

Organelles of Bioenergetics: Mitochondria – Ultra structure – respiratory chain complex; chemical composition and enzyme distribution – role in metabolism for cellular energetic – Anaerobic glycolysis, Pasteur effect – Krebs cycle – Formation of ATP. Chemical and conformation coupling hypothesis; shuttle system – Glycerophosphate and malate shuttle. 

Organelle of Biogenesis: Chloroplast – Ultra structure – photochemical reaction in biogenesis – Light reaction and Dark reaction – Role of CO2 and H2O in photosynthesis – ‘Z’ scheme.
UNIT - IV: DNA Structure and Replication

Structure, Chemical composition – Types and their importance – Properties of DNA – Denarturation, Renaturation and Hybridization. DNA replication: Prokaryotic and eukaryotic DNA replication – Semi – conservative replication mechanism, enzymes and necessary proteins origin, initiation, Termination – DNA polymerase, telomerase and mode of action – replication factors.
UNIT - V: RNAs Structure and Transcription

Structural features of RNAs: Structure of rRNA in prokaryotes and eukaryotes – structure of tRNA and anti codon features – structure of mRNA in prokaryotes and eukaryotes. Transcription and processing of RNA: Genetic code – Prokaryotic and eukaryotic transcription – RNA polymerases, general and specific transcription factors – regulatory elements – mechanism of transcription. Post transcriptional modifications. Translation – Prokaryotic and eukaryotic translation – translational machinery – mechanism of initiation, elongation and termination – regulation of translation. Post translational modifications.
COURSE OUTCOMES

 At the end of the course, the student will be able to
37) Acquire knowledge on cellular structure and functions
38) Understand the process of energetic and genesis in cells
39) Interpret the structural and functional significances of DNA and RNA
40) Take up jobs in molecular biology labs and clinical labs
41) Acquire the knowledge about RNAs and its Transcription
Text Books
1. DeRobertis, E.D.D and DeRobertis, E.M.F. (2017). Cell and Molecular Biology.

2. Gupta. P.K. (2003). Cell and Molecular Biology, Rastogi Publication, Meerut, India.

3. Lewin, B. (2000). Gene VII, Oxford University Press, London.

4. Lodish, H., Berk, A., Zipursky, S.L., Matiudaira, P., Baltimore, D. and Darnell, J. (2000). Molecular Biology of the Cell, W.H. Freeman and company, New York.

5. Pollard, T.D., W.C. Earnshaw, J.L. Schwartz and G. Johnson. (2017). Cell Biology, Elsevier.

6. Verma P.S. and V.K. Agarwal. (2015): Cell Biology, Genetics, Molecular Biology, Evolution and Ecology, S. Chand and Company, New Delhi.

Supplementary Readings
1. Alberts, B., A.D. Johnson and J. Lewis. (2014). Molecular Biology of the Cell. W.W. Norton & Co., USA.

2. Berk, A., C.A. Kaiser and H. Ledish. (2016). Molecular Cell Biology. WH Freeman, USA.

3. Cooper, G.M. and R.E. Hausman. (2013). The Cell: A Molecular Approach. Sinauer Associates Inc., USA.

4. Malathi, V. (2012). Essentials of Biology. Pearson Education, Chennai, India.

5. Verma, P.S. and V.K. Agarwal. (2016). Cell Biology. S.Chand & Co., New Delhi.
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	SEMESTER- I
	22PZOOP 14: Core Practical I

(Covering 22PZOOC 11, 12 & 13)
	CREDITS: 6
HOURS: 12/W


Structure and functions of Invertebrates and Vertebrates

Dissections

1. Dissection of Cockroach – Digestive and Nervous system, Dissection of Prawn.

2. Nervous system and mounting of appendages.

3. Dissection of Fish – Nervous system, Respiratory system and Digestive system.
4. Observation and Classification of the following Specimens by giving reasons: Paramecium, Sycon, Obelia, Taenia solium, Neries, Prawn, Freshwater mussel, Amphioxus, Hyla, Calotes, Rat.

5. Study of Adaptations to the mode of life: Trypanosoma, Corals, Ascaris, Wuchereria

6. Biological Significance of the following forms: Peripatus, Sea anemone, Anabas, Arius, Exocoetus, Eel, Amblystoma, Woodpecker, Ant-eater, Lingula, Sagitta and Phoronis.

7. Relate structure and function of the following forms: Taenia, Scolex, Nereis – Parapodium, Ctenoid and Quill feather of pigeon.

Developmental Biology

1. Demonstration of male and female reproductive system in mammals (rat) – specimens.

2. Dissection and mounting of chick blastoderm to identify different stages in chick development.

3. Observation of early development of frog – two celled stage, 4 celled stage, 8 celled stage and sixteen celled stage, blastula, gastrula and yolk plug stage.

4. Regeneration in amphibian – frog tadpole.

5. Observation of metamorphosis in insects.

6. Observation of different types of placenta – slides.

7. Analysis of excretory products – chick embryo.

8. Histology of mammalian testis and ovary – slides.

9. Observation of uterine cycles in mammals – slides.

Cell and Molecular Biology

1. Light Microscope – components, use and principles.

2. Mounting of polytene chromosomes from salivary gland of Chironomus larva.

3. Squash preparation of different stages of meiosis in grasshopper testis.

4. Squash Preparation of mitosis in onion root tips.

5. Study of Micrometry: a) Camera lucida, b) Stage micrometer, c) Ocular micrometer.

6. Determination of Nucleo – Cytoplasmic index.

7. Identification of drumstick chromosome from human blood smear preparation.

8. Identification of Barr body from buccal smear preparation.

9. Histochemical Localization of DNA and RNA.

10. Estimation of DNA and RNA of the samples.

	SEMESTER- I
	22ZOOE15-1: TOXICOLOGY
	CREDITS: 4
HOURS: 4/W


COURSE OBJECTIVES
42) To learn the concepts and processes involved in toxicology
43) To understand the various methods to know absorption and distribution of toxicants
44) To study the biotransformation and excretion of toxicants
45) To learn the impacts of toxicants and human beings
46) To learn the application of antidotes and Biomonitoring
UNIT - I: Introduction to Toxicology

Definition – Brief history of toxicology –– Disciplines of toxicology – Scope of toxicology– Toxicity methods – Acute toxicity tests – Sub-acute toxicity test – Chronic toxicity test. Bio-assay – Determination of LC50 and LD50 – Dose – Response relationship – Indices of toxicity – Threshold dose – Margin of safety and therapeutic index – Selective toxicity – Response of toxicity – Factors influencing toxicity – Chemical interaction – Types of interactions.

UNIT - II: Exposure Route, Absorption and Distribution of Toxicants

Route of exposure of Toxicants: Dermal route – Inhalation route – Ingestion route. Absorption of Toxicants: Introduction – Mechanism of absorption – Passive transport and carrier mediated transport – Factors affecting absorption. Distribution of Toxicants: Introduction – Factors determining the distribution – Binding of plasma protein – The storage depots – Liver, Kidney, Fat and Bone – Membrane barriers.

UNIT - III: Biotransformation and Excretion of Toxicants

Biotransformation: Introduction – Pattern of Biotransformation – 
Phase I reaction – Oxidation – Mixed Function Oxidase System – Reduction reaction – Hydrolysis – Phase II reaction – Biochemical conjugation – Glucuronidation – conjugation with Glutathione – Sulfate conjugation – Acetylation and Methylation – Amino acid conjugation – Deactivation versus Bioactivation. Excretion of Toxicants: Urinary excretion – Biliary excretion – Lungs and other routes.

UNIT - IV: Toxic Effects on Human

Categories of toxic effects – Local and systemic effects – Reversible and irreversible effects – Immediate and delayed effects – Effects on biomolecules – Effects on target organs: Neurotoxic effects – Hepatotoxic effects – Genotoxic effects – mutagenic – Teratogenic – carcinogenic effects.

UNIT - V: Antidotes and Biomonitoring

Antidotes: Classification of antidotes – Mechanism of action of antidotes–Specific antidotes for metals and pesticides. Biomonitoring: Introduction – Objectives – Biological Monitoring Programme – Parameters for Biomonitoring – Bioindicators and Environmental Monitoring – Classification of Bioindicators – Criteria for Selection of Bioindicators – Traditional Bioassays – Biotechnology Based Bioassays – Microbial Indicators – Plant Indicators – Animal Indicators – Aeroallergens – Human System – Benefits and Disadvantages of Bioindicators.

COURSE OUTCOMES

At the end of the course, the student will be able to
47) Carry out toxicological analysis of various environmental samples
48) Make observations and biochemical analysis of biological samples
49) Carry out toxicological testing using live specimen to determine toxicity of toxicants
50) Take up jobs in toxicological research institutions and clinical labs
51) Understand the toxic effect of toxicants and biotransformation
Text Books
52) Barile, F.A. (2017). Principles of Toxicology Testing. CRC Press, USA.

53) Frank C. Lu. (1985).
Lu’s
Basic Toxicology. Hemispher Publication Corporation Washington, N.Y. London.

54) Gupta, P.K. and D.K. Salunka (1985). Modern Toxicology. Vol. I and II, Metropolitan, New Delhi.

55) Kent, C. (1998). Basics of Toxicology. John Wiley & Sons. New York.

56) Lee, B.M. and S.Kacew. (2018). Lu’s Basic Toxicology, Informa Healthcare.

57) Pandey, K., J.P. Shuikla and S.P. Trivedi. (2011). Fundamentals of Toxicology. New Central Book Agency, New Delhi.

58) Pandey, K., J.P. Shukla and S.P. Trivedi. (2013). Fundamentals of Toxicology, New Central Book Agency, New Delhi.

59) Roberts, S.M., R.C. James and P.L. Williams. (2015). Principles of Toxicology: Environmental and Industrial Applications. Wiley Blackwell.

60) Sharma, P.D. (1996). Environmental biology and toxicology. Rastogi Publication, Meerut, India

61) Stine, E.E. and T.M. Brown. (2015). Principles of Toxicology. CRC Press, USA.

62) Vija Byung-Mu Lee, S. Kacew and H.S. Kim. (2017). Lu’s Basic Toxicology: Fundamentals, Target Organs, and Risk Assessment. CRC Press, USA.
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	SEMESTER- I
	22ZOOE15-2: APICULTURE
	CREDITS:4 
HOURS: 4/W


COURSE OBJECTIVES
63) To acquire knowledge of honey bees and their social values.
64) To acquire knowledge about the rearing techniques and different types of artificial hives
65) To acquire the clear knowledge about the bee enemies, diseases, and their control measures.
66) To acquire knowledge about the importance of bee products and their marketing.
67) To entrepreneur motivation for practicing apiculture as cottage industry. 
UNIT - I: Classification and Biology of Bees

History and scope of Bee keeping – Present status of Apiculture in India – Basic concepts of morphology of Honey bees – indigenous, exotic – Honey bee species and identification – Types of honey bees – Social Organization of Bee Colony – Queen, drone, worker – Swarming and pheromones – Life Cycle of Honey Bees. 

UNIT - II: Rearing of Bees

Traditional bee keeping – Modern beekeeping – Urban or backyard beekeeping – Basic requirements of Tools for starting bee keeping – Bee keeping equipment – Apiary Management – Artificial bee hives – types of bee hives – BIS standard Tools used in apiculture – Bee breeding and multiplication of colonies – Queen reaching technique. Honey extraction techniques. 

UNIT - III: Diseases and Enemies

Enemies of honeybees – Wax Moth, Ants, Wasps, Microbes, Mites, and other Pests –Diagnosis and identification– Bacterial, viral, fungal and protozoan diseases – control measures.
UNIT - IV: Bee Economy 


Products of Apiculture industry and its uses – Honey, bees wax, propolis, pollen, royal jelly, and venom– Significance of bee products – Marketing of bee products – Economic importance of Honey and bee wax – Honey yield in the National and International market – Uses of honey in Indian medicine – Other valuable by-products of honey bees.

UNIT - V: Entrepreneurship in Apiculture

Bee Keeping Industry – Economics in small scale and large scale bee keeping – Recent Efforts, Modern Methods in employing artificial Beehives for cross pollination in horticultural gardens – Economic Value of Commercial Beekeeping – Prospects of apiculture as self-employment venture–Funding sources for beekeeping projects

COURSE OUTCOME 

At the end of the course, the student will be able to
68) The students will be able to understand the basics of beekeeping.
69) The students will be able to understand the role and different types of bee hives.
70) The students will be able to understand the bee enemies, diseases, and their control measures.
71) The students will be able to learn the economic importance of honey bee products and their marketing.
72) Developed into an Entrepreneurship

Text Books
73) Abrol, D. P. (1997). Bees and Beekeeping in India. Kalyani Publishers, Ludhiana.

74) Amsath, A. and M. Govindarajan. (2013). Apiculture. Lambert Academic Publishing.

75) Arumugam, N., T. Murugan, J. Rajeshwar, and R. Prabhu. (2009). Applied Zoology. Saras Publication, Nagercoil.

76) Mehrotra, K.N. and D.S. Bisht. (1981). Apiculture in Relation to Agriculture, IARI.
77) Mishra, R.C. (1995). Honey Bees and Their Management in India. ICAR, New Delhi.

78) Morse, R.A. (1990). The ABC & XYZ of Bee culture, 40th ed., A.I Root & Co, Medina, Ohio. 
79) Nalina Sundari, M.S. (2006). Entomology M.J.P Publications, Chennai

80) Prost, P.J. (1962). Apiculture. Oxford and IBH, New Delhi.

81) Rare, S. (1998). Introduction to Bee keeping, Vikas Publishing House.
82) Shukla, G.S. and V.B. Upadhyay. (1997). Economic Zoology. Rastogi Publications, Meerut.

83) Singh S. (1982). Beekeeping in India, Indian council of Agricultural Research, New Delhi.
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	SEMESTER- I
	22ZOOE15-3: PUBLIC HEALTH AND HYGIENE
	CREDITS: 4
  HOURS: 4/W


COURSE OBJECTIVES
84) To learn important vector borne diseases of human being
85) To understand diseases caused by protozoans
86) To acquire knowledge in diseases caused by helminthes
87) To learn common air, food and water borne disease
UNIT - I: Introduction to Important Diseases to Human Beings

Mosquito borne diseases – malaria, filariasis and chikungunya – symptoms and treatments. Morphology, life cycle and control measures of vector mosquitoes– Anopheles, Culex and Aedes species and vector management.
UNIT - II: Vector Borne Diseases to Human Beings

Vector borne diseases – Kala – azar, typhoid, amoebic dysentery, cholera and sleeping sickness – Symptoms and treatments – Morphology, life cycle and control measures of sand flies, House flies and Tsetse fly.

UNIT - III: Protozoan Diseases to Human Beings

Protozoan diseases – Trypanosomiasis, Leishmaniasis and Trichomoniasis symptoms and treatments – Morphology, life cycle and control measures of Trypanosoma, Leishmania and Trichomona.
UNIT - IV: Helminthes Diseases to Human Beings

Helminthes diseases – Taeniasis, Schistosomiasis and Ascariasis – symptoms and treatments – Morphology, life cycle and control measures of Taenia solium, Schistosoma and Ascaris.
UNIT - V: Air, Food and Water Borne Diseases

Air borne diseases: Tuberculosis, Diphtheria and pneumonia. Food and water borne diseases: sources of water pollutants – cholera, botulism, shogellosis and typhoid fever. Cancer – sources, different types of tumors and treatment.
COURSE OUTCOME 

At the end of the course, the student will be able to
88) Analyse various common vectors and diseases, causing
89) Impart skills the general Public for public health and hygiene 

90) Work in clinical labs
91) Take up research on issues related to public health and hygiene
92) Understand the Public health and hygine and its importance
Text Books
93) Dubey, R.C. and D.K. Maheswari. (2005). A Text Book of Microbiology, S.Chand & Company Ltd., New Delhi.

94) Gupta, P.K. and V. Rampraksh. (1985). Advance in Toxicology and Environmental Health. Jagmender Book Agency, New Delhi.

95) Jordon, E.L. and P.S. Verma. (2005). Invertebrate Zoology, S.Chand & Company Ltd., New Delhi.

96)  Parthiban, M. and B.Vasantharaj David. (2007). Manual of Household & Public Health Pests and Their Control, Namrutha Publications, Chennai.

97) Rathinasamy, G.K. (1974). A Handbook of Medical Entomology and Elementary Parastitology. Viswanathan Printers and Publication Pvt., Ltd., Chennai.

Supplementary Readings
98) Bogitsh, B.J., C.E. Carter, and T.N. Oeltmann. (2012). Human Parasitology. Academic Press, USA.

99) Nelson, K.E. and C. Williams. (2013). Infectious Disease Epidemiology. Jones and Bartlett Publishers, USA.

100) Ruth Leventhal. (2011). Medical Parasitology. F.A. Davis Company, USA.

101) Wagh, S.R. and V.K. Deshmukh. (2015). Medical Entomology. Success Publications, Tiruchirappalli, Tamil Nadu.

102) Wiser, M.F. (2012). Protozoa and Human Disease. Garland Science, New York, United States.
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	SEMESTER - I
	22ZOOO16-1: VECTOR BIOLOGY AND VECTOR BORNE DISEASES
	CREDITS: 3

HOURS: 3/W


COURSE OBJECTIVES
103) To acquire the knowledge of insects and their problems.
104) To acquire the clear knowledge about the different types of insects and their causes.
105) To acquire the knowledge about the importance of controlling of diseases spreading insects.
106) To acquire the clear knowledge about the diseases and their control measures.
UNIT - I: Mosquitoes Biology

Life cycle – mating, host seeking, feeding, resting, oviposition behavior longevity, gonotrophic cycle, fecundity, survival. Salient features and distribution of important vector species of Anopheles (An. stephensi, An. culicifacies, An. fluviatilis), Aedes (Ae. aegypti, Ae. albopictus), Culex (Cx. quinquefasciatus, Cx. tritaeniorhynchus), Mansonia (Ma. annulifera, Ma. uniformis) – Diseases–symptoms – control measures.

 UNIT – II: Sand-flies Biology

Life cycle mating, host seeking, feeding, resting, oviposition behavior longevity, gonotrophic cycle, fecundity, survival. Salient features and distribution of important vector species of Phlebotomus, Sergentomyia – Diseases – symptoms – control measures. 

UNIT – III: Fleas Biology

Morphology, Life cycle and distribution of Fleas Salient features of important species of Xenopsylla, Ctenocephalides, Pulex, Tunga – Diseases – symptoms – control measures.

UNIT – IV: Bugs and Lice Biology

Morphology, Life cycle and distribution of Bed bugs, Triatomine bugs, Head louse, Body louse – Diseases – symptoms – control measures.
UNIT – V: Ticks and Mites Biology

Morphology, Ticks and Mites Biology of Ixodid and Argasid ticks – Salient features of Haemaphysalis, Ixodes, Dermacentor, Rhipicephalus, Amblyomma. Biology of mites – Salient features of Sarcoptes, Leptotrombidium, Dermatophagoides – Diseases – symptoms –control measures. 

COURSE OUTCOMES

At the end of the course, the student will be able to
107) Understand the basic knowledge of vector biology
108) Understand and learn the prospect of vector biology as a self-employment venture.
109) Understand role and different types of vectors.
110) Acquired the knowledge about the Vector born diseases
111) Acquire the skill about various controlling methods of vector borne diseases
Text Books
112) Imms, A. D. (1977). A General Textbook of Entomology. ELBS, London. 

113) Laird, M. (1988). The Natural History of Larval Mosquito Habitats. Academic Press Ltd., New York.

114) Marquardt, W.C. (2005). Biology of Disease Vectors, (2nd Edition). Doody Enterprises Inc., USA.

115) Rao, T.R. (1984). The Anophelines of India. Malaria Research Centre, ICMR, New Delhi. 

116) Roy, D.N. and Brown, A.W.A. (1970). Entomology (Medical and Veterinary) Including Insecticides & Insects & Rat control; The Bangalore Printing & Publishing Co. Ltd., Bangalore 

117) Service, M.W. (1984). Mosquito Ecology‐ Field Sampling Methods. Applied Science Publishing Ltd., London.

118) Service, M.W. (1993). Mosquito Ecology‐ Field Sampling Methods. Chapman & Hall, New York.

119) Service, M.W. (1996). Medical Entomology for Students. Chapman & Hall, London 

120) Ward, J.V. (1992). Aquatic Insect Ecology. John Wiley & Sons, Inc., USA. 

121) Williams, D.D. and B.W. Feltmate. (1992). Aquatic Insects. C.A.B. International, UK.
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	SEMESTER - I
	22ZOOO16-2: POULTRY FARMING AND ANAGEMENT
	CREDITS: 3

HOURS: 3/W


COURSE OBJECTIVES
122) Give information about the poultry and its importance. It gives an idea for the self- employment opportunities to the students.
123) To understand the poultry industry based on the past, present and emphasis of future growth.
124) To understand with different systems of rearing commercial layers and broilers production and efficiently marketing.
125) Imparting knowledge of different types of feeds and feeding methods and common diseases and their control
UNIT - I: Scope and Classification

Introduction to poultry science – Origin and history of poultry species- Scope of the poultry: Chicken, turkey, duck and quail – Classification of Poultry – broiler, layer and breeder – Brooding and rearing – Natural and artificial hatching – Development of Poultry Industry in India

UNIT - II: Layer Production

Selection of site and location of layer farm – lay out of the farm – Systems of housing – types of roofs and materials – trusses for poultry houses – Design of different Poultry Houses for large and medium size layer farms – Cages and modified cages for egg type birds – Layer farm equipments – Management of layers during peak egg production and maintaining – Economic traits of egg-type chicken and their standardization– Packaging and transportation of eggs.

UNIT - III: Broiler Production

Systems of rearing broilers – Location, layout and design of Broiler houses – Broiler farm equipment – Lighting for broilers – Environmentally controlled broiler houses and their management – Economic traits of meat – type chicken and their standardization – Systems of Integration in broiler production and marketing – transport of broilers – Different ways of marketing of broilers – Organic broiler meat production.

UNIT - IV: Poultry Nutrition and Feeding 

Poultry feed management – Principles of feeding – Nutrient requirements for different stages of layers and broilers – Macro and micro-nutrients – Feed formulation and Methods of feeding – Factors influencing the feed consumption of poultry – Commonly occurring anti nutrients and toxicants in poultry feed ingredients – Nutritional and metabolic disorders in poultry.

UNIT - V: Disease and Vaccination

Common Bacterial, Fungal and Viral infective diseases–Protozoan and Parasitic diseases –Preventive measures – diagnosis – vaccination – treatment and control measures – Arthropod pests, ticks, mites and lice affecting poultry and their control measures.
COURSE OUTCOMES

At the end of the course, the student will be able to 
126) Knowledge about the Prospects of Poultry Industry.
127) Knowledge about the commercial layer production systems, housing and equipments.
128) Knowledge about the commercial broiler production systems, housing and equipments.
129) Knowledge about the poultry nutrients and feeding of poultry farming and diseases and their control.

130) Develop into entrepreneurship.

Text Books

131) Babu, M. and L.T. Reetha, T. (2011). A Handbook on Poultry farming. Tamilnadu Veterinary and Animal Sciences University and Nehru Memorial College, Tiruchy.

132) Donald, B.D. and W.D. William Jr., (2007). Commercial Chicken Meat and Egg Production. 5th Edition. Springer India Pvt. Ltd., Noida.

133) Louis, H.M. (2003). Modern Poultry Farming. 1st Edition. International Book Distributing Company, Lucknow

134) Narahari, D. and R. Kumararaj. (2008). Handbook of Applied Broiler Production. 1st Edition. Poultry Punch Publication (I) Pvt. Ltd., New Delhi, India.

135) Naresh, M. (2015). Poultry Nutrition and Management. 1st Edition. Anmol Publications Pvt. Ltd., New Delhi.

136) Reddy, R.V. and B.T. Dinesh, (2004). Handbook of Poultry Nutrition. 1st Edition. International Book Distribution Co., Lucknow, India.

137) Saif, Y.M., A.M. Fadly, J.R. Glisson, L.R. McDougald, L.K. Nolan and D. E. Swayne. 2008. Diseases of Poultry, 12th Edition, Blackwell Publishing, Iowa

138) Sushil, P. (2012). Handbook of Poultry Production. 1st Edition. Enkay Publishing House, New Delhi.

139) Tomar, B.S. and N. Singh. (2007). A Text Book of Applied Zoology. Emkay Publications, Delhi.
140) Vegad, J.L. (2004). Poultry Diseases: A Guide for Farmers and Poultry Professionals. 2nd Edition. International Book Distributing Co., Lucknow, UP
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	SEMESTER - I
	22ZOOO16-3: WASTE MANAGEMENT
	CREDITS: 3

HOURS: 3/W


COURSE OBJECTIVES

141) To make the students to understand the various kinds of waste management.
142) To make the students to know the basic knowledge about various waste to energy conversion techniques
143) Study the principles behind remedial measures for waste management and recycling of wastes.

144) Understand the concept of bioremediation
UNIT - I: Solid Waste Management


Industrial and municipal solid wastes; basic concepts – collection, transportation and disposal – open dumping, ocean dumping, land filling, incineration and pyrolysis, composting and vermicomposting, recycling and reuse.

UNIT - II: Liquid Waste Management


Domestic and industrial requirements of water – generation of waste stream – physical chemical and biological characteristics – primary, secondary and tertiary (advanced) treatments – activated sludge process, trickling filters – anaerobic digestion – treated effluents – water reclamation techniques – treated effluent standards for disposal into environment.

UNIT - III: Hazardous Wastes Management


Biomedical wastes – sources, types, storage and management. Nuclear and radioactive wastes – sources, types hazards, storage and management. Electronic wastes (E-wastes) – sources and types, constituents, recycling of e-wastes. 

UNIT - IV: Industrial Effluent Management


Effluent characteristics and treatment methods employed at different industries – sugar and distillery, Dairy industry and paper and pulp industry. Common effluent treatment plants (CETPs).

UNIT - V: Recycling of Wastes and Biodegradation


Recycling of wastes for industrial, agricultural and domestic purposes; Recycling of metal wastes, recycling of paper, plastic, leather, chemical and other industrial wastes; Flysh utilization; Degradation of pesticide, Xenobiotics, insecticide, fungicide, herbicide, plastics and polymers.

COURSE OUTCOMES

At the end of the course, the student will be able to
145) Understanding of the management of solid and liquid wastes from municipal and industrial sources.
146) Acquired the knowledge about Biomedical waste and its Management.
147) Apply the principles of remedial measures of recycling, reuse and recovery from the wastes.
148) Understand the Industrial effluent treatment and management.
149) Acquired the skill to manage the hazardous waste.
Text Books
150) Ahmed, N.F., M.Qureshi and O.Y. Khan. (2006). Industrial and Environmental Biotechnology, Horizon Press.

151) Casarett, A.P. (1988). Radiation Biology. Englewood Cliffs, New Jersey.

152) Davis, M.L. and D.A. Cornwell (1991). Introduction to Environmental Engineering. (II Ed), McGraw- Hill International Editions.

153) Freeman, S. (1990). Industrial Pollution Prevention, McGraw Hill Pub. Co. New Delhi.

154) Liu, D.H.F. and B.G. Liptak. (2000). Hazardous Wastes and Solid Wastes, Lewis Publishers, New York.

155) Mishra, P.C (1980). Soil Pollution and Soil Organisms, Asian publishing House.

156) Reddy, P.J. (2011). Municipal Solid Waste Management Processing – Energy Recovery – Global Examples, 1st Edition, CRC Press

157) Scragg, A. (2005). Environmental Biotechnology. (II Ed). Oxford University Press. Inc.

158) Sharma, B.K. and H. Katur. (1995). Environmental Chemistry. (I Ed). Goel Publishing House.

159) Tandon, H.L.S. (1995). Recycling of Crop, Animal, Human and Industrial Wastes in Agriculture. Fertilizer Development and Consultation Organisation.
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	SEMESTER- II
	22P ZOOC 21: ANIMAL PHYSIOLOGY
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
160) To learn the significance of food and physiology diagram
161) To understand the significance of excretory and osmoregulation system.
162) To study the functioning of cardiovascular system
163) To study respiratory and nervous systems including various receptors
UNIT - I: Food and Digestion

Composition of food – classification of nutritive substances – comparative physiology of digestion – digestion in mammals – digestive enzymes – absorption – hormonal control of digestion – BMR – BMI.
UNIT - II: Excretion and Osmoregulation

Excretion – Nitrogenous wastes and their formation – Patterns of Excretion in different animal groups – Mammalian excretory system – structure and functions of vertebrate kidney – Mechanism of urine formation – Acid-base balance – electrolyte balance – Hormonal control of kidney function in mammal. General concepts of osmoregulation – osmoregulation in invertebrates and vertebrates.

UNIT - III: Circulation

Major types of body fluids – circulation of body fluids and their regulations – Composition of blood – blood groups – clotting mechanism – buffer system of blood – Circulation of blood in vertebrates – Open and Closed circulatory systems – Arthropod heart – Chambered hearts and booster pumps. Structure of mammalian heart, origin, conduction and regulations of heart beat – cardiac cycle and ECG.

UNIT - IV: Respiration

Respiration in vertebrate – Respiratory organs and their ventilation – Integumentary respiration – bronchial respiration – lung respiration – mechanism of respiration in vertebrates – Regulation of breathing – Neural and chemical regulation – Transport of Oxygen – Respiratory pigments – Bohr’s effect – Transport of CO2 – Haldane’s effect.

UNIT - V: Nervous system, Muscle and Sense organs

Nervous System: Structure of neuron – Transmission of nerve impulse – axonal transmission – theories of excitation – synaptic transmission – nervous system (central & Peripheral) – neuroendocrine system – hormones and their functions. Muscle: Types and Structure – chemical composition – mechanism of muscle contraction. Sense Organs: Mechanoreceptors – chemoreceptors – photoreceptors – phonoreceptors – equilibrium receptor – Bioluminescence.

COURSE OUTCOMES

At the end of the course, the student will be able to
164) Understand the normal physiological functions and necessity to maintain a healthy Life
165) Get an opportunity to understand various factors that could lead to altered physiological functions and thereby health problems
166) Perform various physiological experiments and observations
167) Take up jobs in clinical labs and research institutes
168) Understand the various physiological functions and importance

Text Books
169) Arumugam, N. and A. Mariakuttikan. (2017). Animal Physiology, Saras  Publications, Nagercoil, Tamil Nadu.

170) Goldstein, L. (1977). Introduction to Comparative Physiology. Holt, Rinehart and Winston, New York.

171) Hoar, W.S. (1966). General and Comparative Physiology. Prentice Hall of India, New Delhi.

172) Prosser, L. and A. Brown, (1965). Comparative Physiology. Saunders Company, London. 

173) Rastogi, S.C. (2016). Essentials of Animal Physiology, New Age  International Publishers, New Delhi.

174) Verma, P.S., B.S. Tyagi and V.K. Agarwal. (2015). Animal Physiology. S. Chand & Company Ltd, New Delhi.

175) Wilson. A. (1979). Principles of Animal Physiology. Macmillan Publishing  Co., Inc. New York.

Supplementary Readings
176) Arora, M.P. (2018). Animal Physiology. Himalaya Pub. House Pvt. Ltd., New Delhi.

177) Arumugam, N. (2014). Animal Physiology. Saras publications. Nagercoil, Tamil nadu. 
178) Saxena, S. (2012). Animal Physiology. Oxford University Press, USA.

179) Sobti, R.C. (2011). Animal Physiology. Narosa Publishing House, New Delhi.

180) Tomar, B.S. and
Neera Singh. (2016). Animal Physiology. Pragati Prakashan, Meerut, Uttar Pradesh.
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	SEMESTER- II
	22PZOOC 22: GENETICS
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
181) To learn the fundamental concepts of genetics
182) To study human health related genetic problems, qualitative and quantitative traits and population genetics
183) To learn the structure of genes and their regulation
184) To acquire skills in chromosomal alterations, gene mutations and cancer.
185) To learn application of genetics concepts in microbial genetics and genetic engineering.
UNIT - I: Principles and Concepts of Gene and Gene mapping

Mendelian principles: Law of Dominance, Law of Segregation and Law of Independent assortment; extensions of laws of inheritance principles – Gene Interactions, dominant epistasis. Pleiotrophy: Penetrance and expressivity – Linkage and crossing over – concept, theories and example – linkage maps (X chromosome) gene mapping in drosophila, Coincidence and Interference – multiple allele – ABO and Rh blood group in man.
UNIT - II: Quantitative, Population and Human Genetics

Polygenic inheritance: concept, mode of inheritance of skin colour in man – heritability and its measurements – normal karyotypes – Syndromes related to numerical variations of chromosomes – pedigree analysis – genetic counseling, Hardy-Weinberg law of genetic equilibrium.
UNIT - III: Fine Structure of Gene and Regulation of Gene action

Fine structure of gene – regulation of gene action – Lac and His” Operon system– genes and metabolism – inborn errors of carbohydrate, proteins and lipid metabolism in man. One gene one enzyme concept – One gene one polypeptide concept.

UNIT - IV: Chromosomal Alterations, Gene Mutation and Oncogenes

Chromosomal aberrations – types and causes – point mutation – mutagens– chemical mutagens – molecular mechanism of gene mutation, mutant types – lethal, conditional biochemical loss of function – oncogene and cancer.
UNIT - V: Microbial Genetics and Genetic Engineering

Microbial genetics: Methods of genetic transduction – sex-duction – genetic engineering – Restriction enzymes – recombinant DNA techniques – applications of recombinant DNA technology.

COURSE OUTCOMES

At the end of the course, the student will be able to
186) Interpret phenotypic expressions based on genotype
187) Understand and interpret genetically linked diseases
188) Perform blood group analysis and test metabolic disordersWorking in clinical laboratories and take up researches
189) Understand the chromosomal alterations and significance of gene

Text Books
190) Aluwalia, K.B. (1991). Genetics, Wiley Eastern Ltd., New Delhi.

191) Krebs, J.E.,E.S. Goldstein and S.T. Kilpatrick. (2015). Lewins’s Genes XI, Jones and Bartlett Publishers, Inc., USA.

192) Sarin, C. (1990). Genetics. Tata McGraw-Hill Publishing Co. Ltd, New Delhi.

193) Snustad, D.P. and M. J. Simmons. (2017). Principles of Genetics, John Wiley & Sons Inc., India.

194) Tamirin, R.H. (2004). Principles of Genetics’ Tata McGraw-Hill Publishing Company Ltd. New Delhi.

195) Verma P. S. and V. K. Agarwal, (2015): Cell Biology, Genetics, Molecular Biology, Evolution and Ecology, S. Chand and Company, New Delhi.

Supplementary Readings
196) Gangane, S.D. (2017). Human Genetics. Elsevier, India.

197) Klug, W.S., M.R. Cummings and C.A. Spencer. (2016). Concept of Genetics. Pearson, UK.

198) Snustad, P.D. and M.J. Simmons. (2011). Genetics. John Wiley & Sons, India.

199) Tamarin, R. (2017). Principles of Genetics. McGraw Hill, New York, USA.
200) Watson, J.D., A.B. Tania and P.B. Stephen. (2017). Molecular Biology of the Gene. Pearson, UK.

201) Weaver, R.F. and P.W. Hedrick. (2015). Genetics, Brown (William C.) Co., U.S.
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	SEMESTER- II
	22PZOOC23: BIOCHEMISTRY
	CREDITS: 3
HOURS: 4/W


COURSE OBJECTIVES
202) To learn classification and metabolism of carbohydrates
203) To understand the structure and metabolism of protein
204) To learn the structure and functions of lipids
205) To acquire knowledge about various enzymes and hormones and their actions
206) To acquire knowledge about the significance of vitamins
UNIT - I: Buffers and Carbohydrate

pH and buffers – Water, carbon dioxide and oxygen, properties, outlines of Biochemical energies.
Carbohydrates: Methods of study of intermediary metabolism of Carbohydrates; A general account of classification – Structure and properties of mono and polysaccharides – metabolism of carbohydrates, glycolysis, Citric acid cycle, Gluconeogenesis – defect in carbohydrate metabolism.
UNIT - II: Proteins

Classification and isolation – The fundamental physiochemical principles and structure of amino acids, peptides and proteins – protein metabolism – Metabolism of amino acids in general.
UNIT - III: Lipids

Classification of lipids – Structure and chemistry of single and compound lipids; metabolism of fats and fatty acids – Defects in lipid metabolism.

UNIT - IV: Enzymes and Hormones

Enzymes: Classification – Enzyme kinetics – Effects of substrate concentration – Inhibition and mechanism of enzyme action – Co-enzymes.
Hormones:
Classification, biosynthesis and function – Pancreatic and thyroid hormones.
UNIT - V: Nucleic acids and Vitamins

Composition and structure of nucleic acids: RNA and DNA – Major pathways in the synthesis of RNA and DNA.

Vitamins – occurrence – grouping – deficiency diseases.

COURSE OUTCOMES

At the end of the course, the student will be able to
207) Understand various micro and macro molecules and their significance
208) Discriminate various metabolic disorders
209) Take up jobs in clinical labs
210) Analyze biological samples of bio-chemical importance
211) Understand the metabolism of macromolecules

Text Books
212) Agarwal, R.A., A.K. Srivastava and K. Kumar. (2014). Animal Physiology and Biochemistry. S. Chand and Company. New Delhi

213) Ragland, A. and N. Arumugam. (2015). Biochemistry and Biophysics, Saras Publications, Nagercoil, Tamil Nadu.

214) Rodwell, V.W. (2018). Harper's
Illustrated
Biochemistry, McGraw-Hill Education.

215) Sastry, K.V. (2011). Animal Physiology and Biochemistry. Rastogi Publications, Meerut. New Delhi

216) Satyanarayana, U and U. Chakrapani. (2017). Biochemistry, Elsevier New Delhi.

217) Vasudevan, D.M., S. Sreekumari and K. Vaidyanathan. (2019). Textbook Of Biochemistry for Medical Students, Jaypee Brothers Medical Publishers, New Delhi.

Supplementary Readings
218) Creighton, T.E. (2012). Protein Structure and Molecular Properties, W.H. Freeman & Co.

219) Firley, J.L. and G.L. Kilgour. (1971). Essentials of Biological chemistry, Affiliated East West Press, London.

220) Freifelder, D. (2007). Physical Biochemistry W.H. Freeman & Co.

221) Nelson, D.L. and M.M. Cox. (2013). Lehninger Principles of Biochemistry, W.H. Freeman.

222) Segal, I.H. (2015). Biochemical Calculations, John Wiley and Sons

223) Voet, D. and J.G. Voet. (2005). Biochemistry John Wiley & Sons.
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	SEMESTER- II
	22PZOOP 24: Core Practical II

 (Covering 22PZOOC 21, 22 & 23)
	CREDITS: 6
HOURS: 12/W


Animal Physiology

224) Effect of enzyme concentration on the activity of salivary amylase

225) Effect of substrate concentration on the activity of salivary amylase

226) Effect of pH concentration on the activity of salivary amylase

227) Oxygen consumption of fish. – Unit metabolism

228) Effect of thyroxin on the respiratory metabolism of fish.

229) Counting of blood cells (RBC and WBC).

230) Quantitative estimation of haemoglobin.

231) Quantitative estimation of proteins.

232) Biochemical analysis of protein, Carbohydrates and Lipids (Qualitative).

Genetics

233) Experiments on Mendelian inheritance.

234) Experiments on polygenic inheritance.

235) Human traits survey and data collection.

236) Gene frequency calculations in population – Autosomal, multiple alleles and sex linked genes.

237) Testing the significance of genetic data – Chi-square test.

238) Human pedigree construction to study the inheritance of autosomal character.

239) Human pedigree for sex linked character and counseling.

240) Culturing and maintenance of Drosophila in lab – Demonstration.

241) Identification of sex and mutant characters in Drosophila.

242) Karyotyping of normal man using metaphase chromosomal plate.

243) Identification of human syndromes from karyotyping.

Biochemistry

244) Preparation and use of buffers.

245) Qualitative tests for carbohydrates, Amino acids, proteins lipids and nucleic acids; amines urea (thiourea).

246) Determination of the molecular weight of a monocarboxylic amino acid by Sorenson formol titration.

247) Determination of isoelectric pH of a protein.

248) Estimation of glycogen, phosphate, cholesterol and protein in tissues.

249) Determination of protein digestion by trypsin. Fractionation and estimation of serum proteins.

250) Estimation of RNA and DNA in tissues.

251) Kinetics or enzyme action-effect of substrate concentration (Calculation of M), temperature (calculation of energy of activation).

252) Enzyme concentration and pH on enzyme activity.

253) Determination of AChE activity in brain.

254) Paper chromatography of sugars and amino acids – column chromatography of separation of amino acids.

255) Paper electrophoresis of proteins.

256) Colour reactions of urine composition.

	SEMESTER - II
	22ZOOE25-1 ENTOMOLOGY
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
257) To learn various insects and their classification
258) To learn the morphological, anatomical and physiological systems in insects
259) To learn knowledge in agricultural entomology as well as beneficial insects
260) To learn vector insects and their role in public health
261) To learn knowledge on pest management
UNIT - I: Insect Morphology

Insect taxonomy up to orders – Salient features with suitable examples of the insect orders – Thysanura, Odonata, Isoptera, Orthoptera, Hemiptera, Coleoptera, Lepidoptera, Hymenoptera and Diptera – Insects collection – Preservation – Identification – insect head – types of antennae – mouth parts and wing venation – Abdomen.

UNIT - II: Insect Physiology

Structure and Physiology of integumentary, Digestive system: Foregut, Midgut, Hindgut, Salivary gland and Physiology of digestion.

Circulatory system: Components of Circulatory system, Haemocoel – Haemolymph – types of haemocytes.
Excretory system: Types of excretory organs – accessory excretory organs – Physiology of excretion.

Reproductive system: Male reproductive system, Testis – Vasa deferens – Seminal vesicle – accessory glands and Female excretory system – Ovaries – Ovariole – types– oviduct – spermatheca.

Respiratory system: Trachea – Spiracles – types – terrestrial respiration – Aquatic respiration – Endoparasitic respiration

UNIT - III: Agricultural Entomology

Insect pest – pest outbreak – assessment of insect population – Identification, seasonal history, biology, nature of damage and control measures of major pests of paddy, sugarcane, Vegetables (Brinjal).
UNIT - IV: Principles and methods of Pest Management

Principles of Insect control – Prophylactic measures – cultural, mechanical, physical methods – Genetic control and quarantine. Biological control: parasitoids, Predators and Microbial agents. Chemical methods: Pesticides – general classification – classification based on mode of action and mode of entry Biopesticides: Integrated Pest Management (IPM) – definition, Integration of methods – potential components – need for IPM and uses.
UNIT - V: Beneficial insects and Vector insects

Sericulture: Biology of silk worm, silk gland, cultivation of mulberry plants, rearing of silkworm and uses of silk – Apiculture: types of bees, bee colony, life history, Structural adaptations – Social organization – Beekeeping accessories – composition of honey and uses of honey– Biology and control measures of important insect vector–mosquitoes.

COURSE OUTCOMES

At the end of the course, the student will be able to
262) Identify insects based on morphological features
263) Start entrepreneurial activities in sericulture and apiculture
264) Take up jobs in vector control and public health departments
265) Take up integrated pest management activities
266) Understand the Beneficial Insects and Vector insects
Text Books
267) Chapman, F., S.J. Simpson and A.E. Douglas. (2017). The Insects Structure and Function, Cambridge University Press, Cambridge. 
268) Temphare D.B. (1984). A Text Book of Insect Morphology, Physiology and Endocrinology. S. Chand and Co., New Delhi.

269) Chapman R.F. (1982). The Insect Structure and Functions. English Language Book society, Harvard University Press, USA.

270) Temphare, D.B. (2011). Modern Entomology, Himalaya publishing, Mumbai.

Supplementary Readings
271) Ganga, G. and J. Sulochana Chetty. (2019). Introduction to Sericulture. Oxford and IBH Publishing Co. Pvt. Ltd, New Delhi.

272) Jayashree, K.V., C.S. Tharadevi and N. Arumugam. (2014). Apiculture. Saras, Nagercoil, Tamil Nadu.

273) Prasad, T.V. (2019). Handbook of Entomology. New Vishal Publications, New Delhi.

274) Sharma, A.K. (2012). Anatomy and Physiology of Insects. Oxford Book Company, New Delhi.

275) Vasantharaj David, B. and V.V. Ramamurthy. (2016). Elements of Economic Entomology. Brillion Publishing, New Delhi.
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	Semester- II
	22ZOOE25-2: BIOPHYSICS & BIOSTATISTICS
	CREDITS: 4
HOURS: 4/W


COURSE OBJECTIVES
276) To make the students, operate various microscopes.
277) To make the students, understand spectroscopic principle and application
278) To make the students, know various bio-molecule separation techniques.
279) To make the students to understand the Data collection and its classification
280) To make the students to understand statistical tools and its application
UNIT - I: Microscopy

Principles, construction and biological use of Compound Microscope, Phase contrast, fluorescence, scanning and transmission electron microscopes.

UNIT - II: Spectroscopy

Absorption and Emission principles – Principles and applications of UV-visible, Spectroflurometer, flame photometer, Atomic Absorption and Emission spectrophotometers, NMR and Mass spectrometer. 

UNIT - III: Chromatography & Electrophoresis

Principles and Application of Chromatography: Paper, Thin layer, column, Ion Exchange, Gel filtration, Gas Liquid, HPLC and affinity chromatography. Principles and Application of Electrophoresis: AGE, PAGE, 2D gel and Iso-Electric focusing.
UNIT - IV: Data Collection, Classification and Descriptive Measures 

Collection, classification and tabulation of biological data – diagrammatic and Graphical representations, Measures of central tendency – mean, median, mode, Merit, Demerits – Measures of Dispersion – Standard deviation, Standard error, Merit, Demerits – Coefficient of variation.

UNIT V: Hypothesis Testing 

Hypothesis – types-errors in hypothesis testing – significance levels–one tailed and two tailed – Hypothesis testing of Correlation and Regression, Students t’ test – Chi-square test – Analysis of variance – types – calculation of One way ANOVA.

COURSE OUTCOMES

At the end of the course, the student will be able to
281) Understand the Various types of Microscopes.
282) Understand the working principles and application of Spectroscopy
283) Understand the principles and application of Electrophoresis and separation Techniques
284) Recognize the SEM, TEM, techniques
285) Understand and apply the data collection and analysis

Text Books
286) Gupta, S.P. (1988). An Easy Approach to Statistics. Chand & Co., New Delhi. 

287) Gurumani, N. 2006. Research Methodology for Biological Sciences. MJP Publishers, Chennai. 

288) Veerakumari, L. 2006. Bioinstrumentation. MJP Publishers, Chennai.
Supplementary Readings
289) Daniel, M. (1989). Basic Biophysics for Biologists. Agro-Botanical Publishers, India. 

290) Ewing, G.W. (1988). Instrumental Methods of Chemical Analysis, McGraw Hill Book Company. 

291) Milton, J.S. 1992. Statistical Methods in Biological and Health Sciences. McGraw Hill Inc., New York. 

292) Palanichamy, S. and M. Shanmugavelu. (1997). Research Methods in Biological Sciences. Palani Paramount Publications, Tamil Nadu, India. 

293) Skoog, A., J.Douglas and J.J. Leary. (1992). Principles of Instrumental Analysis. Sanders Golden Sunberst Series, Philadelphia. 

294) Wilson, K. and J. Walker. (Eds). (2000). Practical Biochemistry: Principles and Techniques. Cambridge Univ. Press, Cambridge. 
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	SEMESTER- II
	22ZOOE25-3: VERMITECHNOLOGY
	CREDITS: 4

HOURS: 4/W


COURSE OBJECTIVES
295) To understand the knowledge of Earthworms and their biological diversity and importance
296) To gain the principals and applications of vermitechnology and their application techniques
297) To identify the different methods of Composts and their benefits in agriculture fields
298) To understand the significant of vermitecholgy and their impacts.
299) To Understand the role of earthworms on the decomposition process
UNIT - I

Earthworms and their environment, diversity, distribution and biology – Nature of earthworms​ soil environment – basic environmental requirements – Food and digestive capabilities, respiratory requirements and adaptation – Systematic affinities and evolutionary descent, classification of earthworms – Niche distribution – Life cycle, behaviour patterns, water relationships, regeneration and transpiration.

UNIT - II 

Role of earthworms in soil structure, fertility and productivity – Earthworms burrows and casts – Transformations of carbon, nitrogen and phosphorous – Earthworms as bio​indicators of soil types – Effect of earthworms on plant productivity – Earthworms in land amelioration and reclamation. Earthworms as indicators of environmental contamination.

UNIT - III 

Earthworms in organic waste management – sewage sludge by earthworms. Management of animal, vegetable and industrial organic waste by earthworms – Earthworm composts as plant growth promoter and its marketing – The use of earthworm as food protein source for animals – Role of earthworms in processing organic wastes applied to agricultural land.

UNIT - IV 

Effects of different agricultural practices and their impact on earthworms – The effects of pesticides, fertilizers, Chemicals and Radio isotopes and plastic wastes.

UNIT - V 

Earthworms and microorganisms and field sampling methods – The effects of earthworms on the number, biomass and activity of microorganisms – Importance of microorganisms as food for earthworms – Dispersal of microorganisms earthworms. Role of intestinal microbes of earthworms on the decomposition of organic wastes.

COURSE OUTCOMES

At the end of the course, the student will be able to
300) Gained the theoretical as well as practical knowledge in the field of and Vermiculture practices
301) Interpret the Modern concepts and their application
302) Appreciate the biological – soil elements in the behavior of various Earthworm Composts and their significance
303) Understand the impact of soil reclamations in various case studies
304) Understand the effects of earthworms on the number, biomass and activity of microorganisms
Text Books
305) Bhatt, J.V. and S.R. Khambata. (1959), Role of Earthworms in Agriculture, Indian Council of Agricultural Research, New Delhi.

306) Christy, M.V.A. (2015), Vermitechnology, Kindle Edition.

307) Edwards, C.A. and B. Bother. (1996). Biology of Earthworms, Chapman Hall Publ. Company, London.

308) Edwards, C.A., N.Q. Arancon and R. Sherman. (2011). Vermiculture Technology: Earthworms, Organic Wastes and Environmental Management, CRC Press, Boca Raton, FL.

309) Edwards, C.A. and P.J. Bohlen. (1996). Biology and Ecology of Earthworms, III Ed. Chapman & Hall, New York.

310) Edwards, C.A. and J.R. Lofty. (1997). Vermicology – The Biology of Earthworm, Chapman & Hall Publications New York. 

311) Ismail, S.A. (1997). Vermitechnology: The Biology of Earthworm. Orient Longman.

312) Ismail, S.A. (2005). The Earthworm Book. Second Revised Edition, Other India Press, Apusa, Goa, India.

313) Lee, K.E. (1985). Earthworms their Ecology and Relationships with Soils and Land Use. Academic Press, Sydney.

314) National Institute of Industrial Research. (2010). The Complete Technology Book on Vermiculture and Vermicompost, National Institute of Industrial Research, Delhi India.

315) Parthasarathi, K. (2019). Earthworm Resources Waste Management Pharmacology and Organic Forming. Organic forming using Vermibiotechnology. Scholars Press, Mauritius.

316) Renganathan, L.S. (2006). Vermibiotechnology from Soil Health to Human Health, Agrobios, India.

317) Satchel, J.E. (1983). Earthworm Ecology, Chapman Hall, London.
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	SEMESTER – II
	2PHUMR27: HUMAN RIGHTS
	CREDIT:2
HOURS:2/W


COURSE OBJECTIVES
318) To understands the conceptual background of Human Rights.

319) To study international and regional norms and institutional mechanisms of Human Rights.

320) To know the international concern for Human Rights.

321) To explores the emerging issues in international human rights.

322) To study the Classification of Human Rights.
UNIT-I: CONCEPTUAL BACKGROUND OF HUMAN RIGHTS 

Meaning, Nature and Scope of Human Rights - Need for the Study of Human Rights - Philosophical and Historical foundations of Human Rights - Classification of Human Rights –Major Theories of Human rights. 

UNIT-II: INTERNATIONAL HUMAN RIGHTS NORMS AND MECHANISMS 

UN Charter - Universal Declaration of Human Rights - International Covenant on Civil and Political Rights - International Covenant on Economic, Social and Cultural Rights - Other Major instruments on Human rights (Conventions on Racial Discrimination. Women and Child Rights. Torture, Apartheid and Refugees) -UN High Commissioner for Human Rights and its Sub-Commissions - Geneva Conventions and Protocols - UN High Commission for Refugees -Humanitarian Interventions of UN 

UNIT-III: REGIONAL HUMAN RIGHTS STANDARDS AND MECHANISMS 

European Convention on the protection of Human Rights - European Commission on Human Rights -American Convention on Human Rights - American Commission and Court of Human Rights - African Charter on Human and People’s Rights -African Commission and African Court for Human Rights- Universal Islamic Declaration of Human rights (198l)

UNIT-IV: ISSUES 

Violence against Women and Children - Refugees & Internally Displaced People’s rights - Racism - Rights of Prisoners, Rights of Prisoners of War - Rights of Disabled, Aged, and Homeless Persons - Cyber Crimes and Human Rights -Euthanasia Debate- Bio-Technology and Human Rights (Human Cloning. Feticide and Medical Termination of Pregnancy, Surrogate Parenthood, Sale of Human Organs. Drugs and Technologies)
UNIT V: EMERGING DIMENSIONS 

Third Generation Human Rights: Right to Water, Food, Health, Clothing, Housing, and Sanitation- Right to Education – Right to Peace and Prosperity - Right to have Clean Environment.
COURSE OUTCOMES

At the end of the course, the student   

323) will have knowledge about the conceptual background of Human Rights.

324) can apprise on International Human Rights norms and mechanisms.

325) can understand the emerging dimensions of Human Rights in international forum.

326) can explain about the Third Generation Human Rights
327) can discusses about Right to Clean Environment.
Text Books

328) M.P. Tandon. Anand. V.K. International Law and Human Rights. Haryana. Allahabad Law house, Allahabad, 2013. 

329) N. Sanajauba. Human Rights in the New Millennium, New Delhi Manas Publications, 2011. 

330) S.K. Kapoor. Human Rights under International Law and Indian Law. Allahabad: Central Law Agency. 2012, 

331) Daniien Kings Lurge & Leena Avonius. Ed. Human Rights in Asia, London. Maemillan Publishers. 2016.  
Supplementary Readings 

332) Todd, Land Man, ed., Human Rights. London. Sage Publications. 2018. 

333) G. Van Bueren, The International Law on the Rights of the child. Dordrecht: Martinus Nijhoff Publishers, 2011. 

334) B.S. Waghmnre. ed. Human Rights. Problems and Prospects. Delhi. Lalinga Publications. 2011. 
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	SEMESTER: III
	22PZOC31: EVOLUTION AND PHYLOGENY
	CREDITS:4

HOURS:4/W




COURSE OBJECTIVES
335) To gain awareness about the origin of life

336) To understand the roles of variations, polymorphisms, and polyploidy in evolution

337) To familiarize the role of isolation and speciation in evolution

338) To understand the various types of adaptations and mimicry

339) To learn the evolution of mankind
EVOLUTION

UNIT - I: Origin

Environment: Nature and origin of life – proteins nucleic acids – Container membrane – Molecular interactions – Pool origin – Volcanic origin – Meteoric origin – Chemical Evolution.
Theories:

Theories of organic evolution: Lamarck’s Evolutionary propositions – Critical analysis of Lamarck’s prepositions – Neo–Lamarckism..

Theory of natural selection: Darwin – Wallace theory of natural selection – Critical analysis of Darwinism – Neo-Darwinism – Modern synthetic theory.
Natural Selection and process:
Process of evolutionary change: Two – Step process Random mating – the Hardy – Weinberg Law and its Application – Migration – Random. Genetic Drift – founder effect and bottlenecks – Genetic Assimilation – Genetic Homeostasis.
The concept of natural selection – Darwinism Fitness – Selection against recessive homozygotes – selection against dominants and selection without dominance. Selection and mutation – Estimation of mutation rates – selection against hetorozygotes – Frequency – Dependent selection.
UNIT - II: Mechanism

Variation and evolution:

Basic units of variability – effect and types. Genetic mutations – chromosomal rearrangements – change in chromosome number, chromosome segregation and recombination – crossing over – mutation and its role in evolution – The mechanism of natural selection by internal characters – selection by environmental factors – Direction of selection – centripetal selection – Centrifugal selection.

Polymorphism and evolution:

Transient polymorphism and industrial melanism – Balanced and neutral polymorphism –genetic polymorphism – chromosomal polymorphism – criticism of the polymorphism concept – Evolutionary significance of polymorphism

Polyploidy and evolution:

Polyploidy in animal and plants – types of polyploids – direct effect of Polyploidy – origin of polyploidy and the origin of higher categories in plants – practical significance.

UNIT – III :Isolation and evolution:

Premating isolation mechanism – Geographical – Ecological seasonal – ethological – physiological and mechanical isolation.

Postmating isolation mechanism – Gametic – zygotic mortality – hybrid in viability-hybrid break down – genetic basis of reproductive isolation – origin – significance.
Speciation and evolution:

Species concept – morphological – Genetic – Sterility based – Biological – sibling concepts– Monotypic and polytypic – Sub-species categories.

Types of speciation: Mechanism of speciation – allopatric speciation sympatric – speciation – quantum evolution – evolutionary significance.

UNIT – IV : Adaptation Mimicry and colouration:

Mimicry – Protective – aggressive – conscious sound and scent mimicry – Batesian and Mullerian mimicry– Experimental proof of mimicry – evolution of mimicry– significance.
Colouration: Chemical colours – physical colours – indifferent colours – valuable colours – Symoathetic – cryptic and conceling colouration – standard faunal colours – warning or revealing colours – mimetic colouration – confusing and sexual colouration.
PHYLOGENY

UNIT – V :
i.Trends and rated

Evolutionary trends: Phylogenetic patterns, – Micro, macro and mega evolution – adaptive radiation trend – convergent – parallel – orthogenetic – non adaptive and interactive trends in evolution.
Evolutionary rates: Morphological rate of evolution – Taxonomic rate – Molecular rate – the role of extinction in macro evolution – measuring of extinction rate.

ii. Mankind evolution

Past evolution: Fossil history of mankind – primate, apes – Hominid evolution, early and middle phase of hominid ancestor – the earliest humans; towards modern human; modern humans.

Present evolution: Cultural and social evolution of hominids.

Future evolution: Biological future of mankind – positive and negative eugenics – mankind and the organic world evolution – biochemical evolution.
COURSE OUTCOMES (CO)

At the end of the course, the student will be able to

340) Analyse the evolutionary history of biological organisms

341) Critically assess the evolutionary relationship among various phyla

342) Identify the role of natural selection in the survival of the species

343) Understand the various mechanisms involved in evolution.

344) Understand the mechanism of speciation in evolution

Text Books
345) Arumugam, N. (2014). Organic Evolution. Saras Publication. Nagercoil, Tamil Nadu.

346) Bergstrom, C.T. and Lee Alan Dugatkin, (2016). Evolution (Second Edition), W.W. Norton and Company, New York, USA.
347) Hall, B.K. and B. Hallgrimson. (2014). Strickbergers Evolution, Jones and Bartlett Publishers ltd., New Delhi.

348) Verma P. S. and V. K. Agarwal, (2007). Evolution, S. Chand and Company, New Delhi.

349) Verma P. S. and V. K. Agarwal, (2015). Cell Biology, Genetics, Molecular Biology, Evolution and Ecology, S. Chand and Company, New Delhi.

Supplementary Readings
1. Darwin, C., J.Murray, J.F. Duthie, W. Hopkins, W. (1859). On the origin of species by means of natural selection: Or, The preservation of favoured races in the struggle for life. John Murray, London. 

2. Dobzhansky, T. (1951). Genetics and the Origin of Species, Columbia Univ. Press, USA.

3. Morris, D. (1991). Animal watching: a field guide to animal behavior, Arrow Books, London.
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	SEMESTER: III
	22PZOOC32: ENVIRONMENT AND BIODIVERSITY CONSERVATION
	CREDIT: 4

HOURS: 4/W



COURSE OBJECTIVES

350) To gain awareness about the basic concepts of environment and ecology

351) To create a mindset for conservation of biodiversity

352) To familiarize the concept of environmental impact assessment

353) To understand the significance of natural resources and sustainable development

354) To create awareness about environmental pollution and its prevention

355) To learn the phenomenon of global warming and its prevention
UNIT - I: Basic concepts and environmental impact assessment

Concept of ecosystem, environment and biosphere. Biogeochemical cycles – carbon, nitrogen and phosphorous cycles. Environmental impact assessment (EIA): Objectives: General operational procedures and process, concerns in EIA, environmental planning and decision making. Describe properties of EIA methods. General procedures for environmental audit.

UNIT - II: Natural resource and sustainable development

Non-renewable and renewable natural resources and their conservation. Forest resources and types of forests in India. Use and over exploitation of forests. Deforestation and afforestation, land degradation, landslides, soil erosion and desertification. Food resources, world food problems, effect of modern agriculture and overgrazing. Concept of sustainable development and brundtland report.

UNIT - III: Environmental pollution and disaster management

Cause, effects and remedial measures of air, water, noise, thermal, radioactive and agriculture pollution. Disasters caused by floods, earthquake and cyclones and their management. Solid waste issues and its management

UNIT - IV: Biodiversity and its conservation

Types of biodiversity, species richness and heterogeneity and significance of biodiversity. Threats to biodiversity and biodiversity crisis. Socio economic and political causes of loss of biodiversity. Conservation of biodiversity: in-situ and ex-situ conservation and biodiversity hotspots. Endangered faunal species of India

UNIT - V: Global warming and water conservation

Global warming: Concept, causes and impacts, Green house effect, Green house gases, their sources and control measures of global warming. Acid rain and Ozone depletion. Impact of over utilization of surface and ground water. Water conservation, rainwater harvesting and watershed management,

COURSE OUTCOMES (CO)

At the end of the course, the student will be able to

356) Analyse and appreciate the basic ecological concepts

357) Critically assess environmental disasters and suggest counter measures

358) Develop a mind set to safeguard natural resources and take forward the concept of sustainable development

359) Understand the Environment Protect by acting against pollution, 

360) Take up employment in environment related agencies and institution and Educate the public regarding the importance of rain water harvesting and water Conservation

Text Books
1. Arumugam, N. (2019). Ecology & Toxicology, Saras Publications, Nagercoil, Tamil Nadu.

2. Khitoliya, R.K. (2004). Environmental Pollution: Management and Control for   Sustainable Developments. S. Chand & Company (p) Ltd., New Delhi, India.

3. Patnaik, P. and J. Bhattacharjee. (2012). Environmental  Biodiversity, Wisdom Press, New Delhi.

4. Saha, T.K. (2007). Ecology and Environmental Biology. Books and allied (P)       Ltd. Kolkata, India.

Supplementary Readings
1. Agarwal, K.C. (1999). Environmental Biology. Agro Botanica, New Delhi, India.

2. Arumugam, A. and. Kumaresan, V. (2016). Environmental Studies. Saras Publication, Nagercoil, Tamil Nadu.

3. Krebs, C. J. (2016). Ecology: The Experimental Analysis of Distribution and Abundance. Pearson India Education Service (p) Ltd., New Delhi, India.

4. Mehta, M. (2010). Understanding Environmental Science. Discovery Publishing House, New Delhi, India.

5. Pandy, S.N. and S.P. Misra (2011). Environment and Ecology. Ane Books Pvt. Ltd, New Delhi, India.
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	SEMESTER: III
	22PZOOC33: RESEARCH METHODOLOGY
	CREDIT: 4

HOURS: 4/W




COURSE OBJECTIVES
361) To gain familiarity with research and its types.

362) To learn the appropriate methods of literature collection and analysis.

363) To familiarize Instrumentation and its applications in research.

364) To inculcate interest in students to pursue research.

365) To develop the skill to write the repot writing and thesis
UNIT - I: Concept and Constrains of Research 

Types of research, role of literature review in research, Importance and need for scientific research and criteria for good research – defining the Hypothesis, Law, and Theory – Research Ethics: Definitions, Principles and Responsibilities, Research Misconduct: Plagiarism – Types, Checking softwares – Fabrication, Falsification–Intellectual Property Rights– Research Report Writing: Components of a thesis, writing, editing, submitting – defending viva-voce examination 

UNIT - II: Research Report Writing 

Preparation and presentation of oral and poster of research papers for conferences, writing abstracts, research proposal planning and writing, preparation and submission of research paper for peer reviewed journals–requirements and steps involved in online submission –selection of journal– problems encountered by research in India – Funding Agencies. Good laboratory practices – Animal Ethics in Research– Rules and Regulations
UNIT - III Data and Literature Collection 

Data collection methods – Data types, processing and presentation of data– Statistics in research– Measures of central Tendency, Measures of dispersion, Measures of relationship – Correlation and Regression, Testing of hypothesis–Hypothesis testing of correlation coefficient, Chi-square and ANOVA. Books, Journals, Reprints, CD Rom, Internet, literature survey through internet – Preparation of Index cards – Web of Science – PubMed – INFLIBNET– Medline – Agricola – Science direct – virtual sources – citation index – h-index – impact factors – Creation and usage of google scholar account. 
UNIT - IV: Laboratory Techniques 

Autoradiography and its application – Radiation measuring devices – Geiger Muller counter, Scintillation counter. Microbial culture techniques and animal cell culture techniques. Normality and Molarities calculation, preparation of reagents for Biochemistry. 

UNIT - V: Advanced Equipments 

Electron microscopy – SEM, TEM, STEM – Principles and application of TLC, HPLC, GC‑MS, FT-IR – Principles and applications of Electrophoresis – 2D Electrophoresis, UV-Vis, Calorimeter – Atomic Absorption spectrophotometer – Flame photometer. 

Course Outcomes (CO)

At the end of the course, the student will be able to
366) To understand and improve the art of scientific writing.

367) To analyse the raw data and its interpretation.

368) Principles and applications of reliable methods and instruments.

369) The method of publishing an article and impact factors.

370) Understand the testing of hypothesis and interprets the results
Supplementary Readings
1. Anderson, J., B.H. Durstan and M. Poole. (1977). Thesis and Assignment Writing, Wiley Eastern, New Delhi.

2. Chandler, D.E. and R.W. Robertson. (2009). Bio-imaging Current Concepts in Light and Electron Microscopy, Jones & Bartlet Publishers, Sandburry, USA.

3. Day, R.A. (1992). How to Write and Publish a Scientific Paper. Cambridge University Press.

4. Devadas, R.P. (1976). A Handbook of Methodology of Research, S.R.K. Vidyalaya Press, Chennai

5. Ebel, H.F., C.Bliefert and W.E. Russey. (1988). The Art of Scientific Writing, VCH, Weinheim.

6. Gurumani, N. (2008). Research Methodology for Biological Science, MJP Publishers, Chennai.

7. Kothari, R.C. (2013). Research Methodology, Methods and Techniques, Wishwa Prakasam Publication, II Edition.

8. Reily, M .J. (2019). Bioinstrumentation. CBS Publishers& Distributors 

9. Ross, R. (2017). Research an Introduction, Harper and Row Publications.
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	SEMESTER: III
	22PZOOP34: CORE PRACTICAL III

(COVERING 22PZOOC 31, 32 & 33)
	CREDIT: 6
HOURS: 12/W



Evolution

1. Genetic drift in small and large population using dummy materials

2. Sexual selection (a) Secondary sexual characters, e.g. Chimeroid fish (male), (b) Brooding organs – Sea Horse (male), (c) Special sound producing organs –  scale insect (male), (d) Rhinoceros beetle (male).

3. Polymorphism – (a) Transient Polymorphism e.g. industrial melanism, (b) Neutral Polymorphism e.g. Umbonium shells, (c) Balanced Polymorphism

4. Genetic Assimilation – in Drosophila

5. Identification of male and female Drosophila

6. Mimicry and Colouration – Concealing mimicrying, e.g. Kallima butterfly, Geometrid moth, Stick insect, Leaf insect.

7. Warning mimicry – Viceroy and Monarch butterfly, Batesian and Mullerian mimicry.

8. Paleontology: Invertebrate fossil – Trilobite, Vertebrate Fossil Archaeopteryx.

9. Osteology: Evolution of reptilian skull and its interrelationship.

10. Evolution of mankind – similarities and differences between apes and man. 
11. Evolution of human skull.

Environment and Biodiversity

1. Estimation of dissolved Oxygen content of water samples

2. Determination of Oxygen sag curve from river

3. Estimation of dissolved Carbon–Dioxide

4. Estimation of Hydrogen sulphide in water samples

5. Estimation of Residual chlorine in water samples

6. Estimation of total dissolved solids of water samples

7. Determination of sulphate in water samples

8. Determination of iron in water samples

9. Determination of silicate in water samples

10. Determination of nitrate/Nitrate in water samples

11. Field visits to areas of environmental and biodiversity significance

12. Behavioural changes of organisms in polluted environment

13. Food chain and bioaccumulation

Research Methodology

1. Preparation of index card for different sources of citations 

2. Primary data collection using leaves/molluscan shells, classification

3. Measures of central Tendency and dispersion for different series of data 

4. Problems relating to test of significance a) Chi-square test; b) t-test

5. Problems relating to Correlation, Regression and ANOVA

6. Spectrophotometric estimation of any biological constituents

7. Electrophoresis – Agrose Gel / PAGE
	SEMESTER: III
	22ZOOE35-1: MICROBIOLOGY
	CREDIT: 4
HOURS: 4/W



 COURSE OBJECTIVES
371) To inculcate knowledge on the fundamentals of microorganisms. 

372) To learn the structural organization, morphology and reproduction of microbes.

373) To know the principles of microscopy and advancements of microscopy.

374) Students will be able to isolate, identify and characterize microorganisms.

375) To update the technology innovations of microbial applications.
UNIT - I: History and Scope of Microbiology


Definition – Distribution – Prokaryotes and Eukaryotes; Major contribution of scientists – Robert Koch, Edward Jenner, Louis Pasteur, Alexander Fleming; Concept of microbiology; Scopes in biogeochemical cycle, cellulose digestion, food production, energy production, industrial products, microbes in medicine, agriculture and environment, microbes and genetic engineering.

UNIT - II: Types of Media and Microscopy


Types of growth media (natural, synthetic, complex, enriched and selective media); Preservation and maintenance of microbial cultures – routine methods, liquid nitrogen preservation and freeze – drying (lyophilization) Principle and application of bright field, dark field, Phase contrast, Fluorescence, Electron microscope. 

UNIT - III Biology of Microorganisms


Biology of bacteria – Ultrastructure of E. coli, capsule, cell wall, cytoplasmic inclusions and reproduction. Biology of fungi– structure, physiology and classification; Biology of yeast– reproduction– Virus (bacteriophages), structure, life cycle (lytic and lysogenic).

UNIT – IV: Microbial Nutrition


Microbial nutrient requirements – macronutrient, micro elements; growth factors – sources of nutrients – nutritional classification of bacteria – phototroph chemotroph, autotroph, heterotroph, photoautotroph, photoheterotroph, chemoautotroph, chemoheterotroph; nutritional patterns of pathogens–saprophytes.

UNIT – V: Applied Microbiology 


Microbial beneficial role in the field of soil– Nitrogen fixation and organic matter decomposition; Food – spoilage and preservation; Agriculture – fertility and bio fertilizers; Dairy – pasteurization and fermentation of milk; Industry – vitamin B12 and ethanol; Medicine for AIDS and Remedy for Rabies; Environment – Effluent treatments and Biogas.

COURSE OUTCOMES (CO)

At the end of the course, the student will be able to

376) Students will get theoretical knowledge and laboratory skills to do basic operations in the microbiological laboratory.

377) Knowledge on historical perspectives of microbiology.

378) Basic knowledge on different structure of microbes.

379) Understand the knowledge about different type of microscope.

380) Acquired the skill about the microbes and its importance
Supplementary Readings
1. Ananthanarayanan, R. and C.K. Jayaram Paniker. (2017). Text Book of Microbiology. (10th edition). Orient Lomgman 

2. Atlas, R.A. and Bartha, R. C. (2007), Microbial Ecology, Fundamentals and Application,Benjamin Cummings, New York.

3. Black, J.G. (2012). Microbiology: Principles and Explorations. (8th edition). Wiley Publishers.

4. Black, J.G. and L.J. Black. (2015). Microbiology; Principles and Explorations. (9th edition). Wiley, Hobosken, New Jersey.

5. Kanungo, R. (Ed.). (2020). Ananthanarayan and Paniker's Textbook of Microbiology, 11th Edition. Universities Press (India).

6. Ketchum, P.A. (1988). Microbiology; Concepts and Applications. John Wiley & Sons Publication.

7. Madigan, M.T., J.M. Martinko, K.S. Bender, D.H. Buckley, and D.H. Stahl. (2015). Brock Biology of Microorganisms, (14th edition). Pearison, Boston.

8. Madigan, M.T., M. Martinka, J. Parker and T.D. Brock. (2000). Biology of Microorganisms. (12th ed). Prentice Hall, New Jerry.

9. Talaro, K.P. and A. Talaro, A. (1999). Foundation of Microbiology. (4th edition). Mc Graw Hill Publication, New York.

10. Tortora, G., B. Funke, C. Case, D. Weber and W. Bair III. (2016). Microbiology. An Introduction, (12th Edition), Pearison, Boston.

11. Willey, J.M., L.Sherwood, C.J.Woolverton and L.M.Prescott. 2017. Prescott's Microbiology, 10th Ed., McGraw-Hill Education, New York.
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	22ZOOE35-2: FISHERIES & AQUACULTURE
	CREDIT: 4
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 COURSE OBJECTIVES
381) To learn the principles and practices followed in Inland fisheries and aquaculture

382) To learn biology and fisheries potential of marine fisheries

383) To acquire skills in culturing finfishes

384) To develop skill on fin fish culture

385) To learn fish harvesting and post harvesting technology
UNIT - I: Inland Fisheries

Biology and commercial importance of major inland fishes of India: Indian major carps; air breathing fishes – Channa, Clarias, Common carp, grass carp, silver carp, trouts, mahaseer and English carp. Food and feeding habits of cultivable fishes. Age and growth determination: Scale reading, length-weight relationship.

UNIT - II: Marine Fisheries

Brief out line of inshore, coastal, offshore and deep sea fishery potential of India. Biology of commercially importance fishes: Hilsa, oil sardine, Mackeral and Bombay duck. Crustacen fisheries: prawns, shrimps and crabs. Molluscan fisheries: edible oyster, mussels and cephalopodes (Sepia and Loligo)

UNIT - III: Fin-fish Culture

Types of culture, types of ponds, fish pond preparation, algal bloom and its eradication. Stocking of seeds, feeding. Predators and their control. Sampling and harvesting. Transport of fish seed. Major diseases, symptoms and treatment.

UNIT - IV: Shell-fish and Sea Weed Culture

Culture of fresh water prawn – Macrobrachium rosenbergii. Culture of brakishwater prawn Litopenaeus vannamei. Culture of pearl oyster (Pinctada fucata), green mussel (Perna viridis), lobster (Panulirus homarus). Culture of sea weed.
UNIT - V: Harvesting and Post-harvest Technology and Economics of Aquaculture

Fish finding devices: Sonars and Echosounder. Fishing gears: Nets and seines – gill nets, fyke net, pound net, dip net, casting net; hooks and lines. Fish preservation: Common principles of fish preservation and major methods of fish preservation. Fishery products and by products: Fish liver oil, fish body oil, fish meal, fish flour, fish silage, fish manure and guano, fish sausage, fish glue, isinglass, fish leather, fish macaroni. Fish and prawn economics of aquaculture – Fish and prawn marketing – process.
COURSE OUTCOMES (CO)

At the end of the course, the student will be able to

386) Understand and analyse various issues related to fisheries and aquaculture

387) Take up jobs in fisheries and aquaculture sectors

388) Start aquaculture activities on their own

389) Take up jobs in marine product export sectors and also take up research activities in various fisheries institutions and Universities

390) Acquired the knowledge about fisheries entrepreneurship
Text Books
1. Biswas, K.P. (2012). Advancement of Fish, Fisheries and Technology, Narendra Publishing House, New Delhi.

2. Gupta, S.K. and P.C. Gupta. (2017). General and Applied Ichthyology (Fish & Fisheries), S. Chand and Co., New Delhi.

3. Jhingran, V.J. (1991). Fish and Fisheries of India. Hindustan Publishing Corporation, New Delhi.

4. Lakhsmi Prasad, T. and K. Ramasway. (2014). Fish Processing Technology, Crescent Publishers Corporation, New Delhi.

5. Pillay, T.V.R. (1995). Aquaculture Principles and Practices. Fishing New Books, Blackwell Science Ltd., Oxford.

6. Santhanam, R., N. Sugumaran, and P. Natarajan, (1997). A Manual of Fresh Water Aquaculture. Oxford and IBH Pub. Co., Ltd., New Delhi.

Supplementary Readings
1. Arumugam, N. (2014). Aquaculture and Fisheries. Saras Publications, Nagercoil, Tamil Nadu.

2. Dholakia, A.D. (2016). Fisheries and Aquatic Resources of India, Daya Publishing House, New Delhi.

3. Pillay, T.V.R. and M.N. Kutty. (2011). Aquaculture: Principles and Practices.

4. Rajendra Kumar Rath. (2011). Freshwater Aquaculture. Scientific Publishers, Jodhpur.

5. Sakhare, V.B. (2013). Inland Fisheries. Daya Publishing House, New Delhi.

6. Singh, B. and Dey, A. (2017). Fish and Fisheries. Invicible Publishers, Haryana, Wiley India Pvt. Ltd.
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	22ZOOE 35-3: BIOINFORMATICS
	CREDIT: 4
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 COURSE OBJECTIVES
391) To learn about the basics of bioinformatics, biological databases and their associated tools.

392) To gain knowledge on tools and software used in sequence similarity analysis.

393) To understand the concept of conservation analysis and evolutionary relationships.

394) To provide knowledge on different computational programs available to predict genes in both prokaryotes and Eukaryotes.

395) To explore the concept of computational methods of protein structure prediction and available bioinformatics online resources for proteomic data analysis. 

UNIT - I: Bioinformatics an Overview

History of Bioinformatics – Emerging branches of Bioinformatics: Genomics, Proteomics, Systems Biology, Chemiinformatics – Bioinformatics database resources – NCBI, EMBL, DDBJ, PIR, SwissProt, TrEMBL, PDB, Genome Databases – GOLD, Microbial Genome Databases and Metabolic pathway database – KEGG.

UNIT - II: Sequence Analysis of Biological Data

Basic concepts of sequence similarity, identity and homology – Definitions of homologues, orthologues and paralogues – Models for sequence analysis and their biological motivation – Sequence Alignment methods – Dot matrix, Dynamic and Heuristic approaches – Scoring matrices: PAM and BLOSUM Substitution matrices –working with Database searching and similarity analysis tools– BLAST, FASTA & LALIGN – Various versions of BLAST and FASTA.

UNIT - III: Multiple Sequence Alignment (MSA) 

Basic concepts and various approaches for MSA – Sum of Pair, progressive and Iterative – CLUSTALW and TCOFEE and their application for sequence analysis – Concept of Phylogeny – Phylogenetic trees – Phylogenetic analysis – Distance and Character based methods – Applications of phylogenetic analysis – Phylogeny programs: PHYLIP, PAUP, MEGA.

UNIT - IV: Genome Analysis 

Sequence assembly and Finishing methods – Sequence assemblers – finishing and visualization programmes – Gene expression data analysis – Data collection from expression database – GEO – Image processing – Measures of expression – Finding significant genes – Clustering approaches – Gene Finding Tools – prokaryotic and eukaryotic tools – Genescan, GLIMMER and MUMMER.

UNIT - V: Proteome Analysis

Expasy Server – Tools used for primary and secondary structure analysis – Computational methods of tertiary structure prediction – Homology, Ab- initio and Threading – software for structure prediction and visualization – SPDBV, RASMOL, Structure validation server – Ramachandren plot.

COURSE OUTCOMES (CO)

At the end of the course, the student will be able to 

396) Understand the essential features and applications of different types of biological databases

397) Understand the theory behind the sequential analysis and  apply the bioinformatics tools used in sequence alignment. 

398) Apply, interpret and evaluate the evolutionary relationship among species and molecular taxonomical studies using bioinformatics software.

399) Provide the details about sequence assemblers and finishing method, working knowledge on gene expression database and gene prediction software and familiar with the details about the novel gene discovery. 

400) Familiarized the available bioinformatics online resources for proteomic data analysis
Text Books
1. Baxevanis, A.D. and B.F.F. Ouellette. (2001). Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins. Wiley Interscience, Toronto. 

2. Brown, T.A. (2002). Genomes, 2nd Edition, BIOS Scientific Publishers, Ltd., Oxford, UK.

3. Ghosh, Z. and B. Mallick. (2008). Bioinformatics: Principles and Applications, Oxford University Press, Oxford.

4. Higgins, D. and W. Taylor (Eds). (2000). Bioinformatics– Sequence, Structure and Databanks, Oxford University Press, New Delhi. 

5. Lesk, A.M. (2003). Introduction to Bioinformatics, Oxford University Press, New Delhi.

6. Pennington, S.R. and M.J. Dunn. (2002). Proteomics, Viva Books Pvt. Ltd., New Delhi, 

7. Rastogi, S.C. (2006). Bioinformatics–Methods and Applications, Genomics Proteomics and Drug Discovery, Second Edition, Printice Hall of India Private Limited, New Delhi, 

8. Sensen, C.W. (Ed.) (2002). Essentials of Genomics and Bioinformatics. Wiley-VCH, Weinheim.
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	22ZOOO36-1: : DAIRY FARMING
	CREDITS: 3
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COURSE OBJECTIVES
At the end of the course, the student will be able to:

401)  Learned about dairy farming and dairy breeds

402)  Learned on cattle feed and nutritional requirements of cattles

403)  Gained knowledge about techniques of producing quality milk
UNIT - I: Introduction to Dairy Farming

Common terms and definitions in dairy farming, cattle population and its distribution, milk production and statistics in India, breeds of dairy cattle: buffaloes, goat, indigenous and exotic and cross breed cattle breeds

UNIT - II: Feeding and Nutrition

Common cattle feed – Green fodder, Classification of feeds and fodder used in dairy animals (Grass fodder – Cereal fodder and legume fodder – Concentrates (energy and protein) Roughages (Dry and succulent). Conservation of fodder – Hay, Silage, Straw – Stover. Methods of making hay and silage – Ration, computation and qualities of balanced diet.

UNIT - III: Dairy Management

Housing and equipments for dairy cows – Feeding and management of pregnant cows, young calves – Techniques of producing quality milk – Artificial insemination – Semen collection, storage & insemination Techniques. Systems of breeding – Hybrid vigour – Grading, Pure breeding – Merits and demerits of inbreeding and outbreeding.

UNIT - IV: Dairy P456496roducts

Composition of Milk and nutritive values. Techniques to detect milk adulteration. Spoilage of milk-causes and prevention. Pasteurization of milk-principle and methods. Equipments and efficiency –  testing and cleaning and sanitation. Preparation of Curd, Butter and Ghee. Role of co-operative societies in milk production and Marketing.

UNIT - V: Diseases 

Livestock diseases, symptoms, causes and control measures: Viral diseases – Rinderpest, Foot and mouth disease and cow pox. Bacterial diseases – Mastitis, Anthrax, Tuberculosis, Haemorrhagic septicaemia and Brucellosis. Metabolic diseases – Milk fever and blot. External and internal parasites of cattles and their control measures.

Course Outcomes (CO)

At the end of the course, the student will be able to

404) Learned concept of dairy by products and marketing techniques

405) Understand the livestock diseases and control measures

406) Knowledge gained about Composition of Milk and nutritive values

407)  Livestock diseases, symptoms, causes and control measures

408)  Developed the skill as entrepreneurship
Text Books
1. Banerjee, G.C. (2007). A Textbook of Animal Husbandry, Oxford & IBH Publication. New Delhi.

2. Jayasurya, R.R.P., N Arumugam, J.Johnson Rajeshwar, N.C.Nair, S.Leelavathy, N.Soundara Pandian, T.Murugan, A.Thangamani, S.Prasannakumar, L.M.Narayanan (2013). Economic Zoology. Saras Publications, Nagarkoil 

3. Makkar, H.P.S. and K. Becker (1990). Handbook of Animal Husbandry, NDRI Publications.

4. Sachetic, A.K. (1989). Animal Reproduction and Artificial Insemination, NCERT publications. 

5. Sasting, N.S.R and C.K. Thamas. (1976). Farm Animal Management, Vikas Publishing House Pvt. Ltd.

6. Shukla, G.S. and V.B. Upadhayay. (2000). Economic Zoology. Rastogi Publications. 
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	22ZOOO36-2:  WILDLIFE CONSERVATION
	CREDIT: 3
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COURSE OBJECTIVES
409) To understand the concept wildlife and wildlife threats. 

410) To learn the modes of wildlife conservation and explore different conservation measures for various wildlife problems .

411) To perceive actions associated with conservation. 

412) To identify conflicts associated with wildlife and reasons and mitigation measures.
UNIT - I: Wildlife and Threats 

Definition: Causes of wildlife depletion; India as a mega wildlife diversity country; Economic importance and ecosystem services of wildlife; need for wildlife conservation; Threats associated with wildlife habitats and animals – IUCN threat categories – Data Deficient, Least Concern, Near Threatened, Vulnerable, Endangered, Critically Endangered, Extinct in the Wild and Extinct – rare, endangered, threatened and endemic species of birds and mammals in India. 
UNIT - II: Modes of Conservation 

in-situ conservation: Wildlife Sanctuaries, National Parks, Tiger Reserves and Biosphere reserves: Definition, formation, management and administration; Wildlife Projects: Tiger, Elephant; ex-situ conservation, zoos and Zoological Parks: Definition – Aims of Zoos – formation and management – Central Zoo Authority of India; Captive breeding: Aims, Principles, methods. 

UNIT - III: Conservation Actions 

Role of Government and Non-Government organizations in conservation; Wildlife administration and legislation: Administrative set up – Advisory bodies – National Board for Wildlife – Overview of Wildlife (Protection) Act, 1972; Biodiversity Act 2000; Eco-Development, Eco-Restoration and Ecotourism programmes; Anti poaching operations –Village Forest Council (VFC). 

UNIT - IV: Human Wildlife Conflicts 

Basic concepts, reason for conflicts, identification of damages caused by wild animals and control measures; Chemical restraints: Advantage & Disadvantage – Case studies – Elephant, monkey, tiger; Translocation of Wild animals – Principles, Methods and application

UNIT - V: Diseases of Wildlife 

Infectious wildlife diseases: Viral diseases: Rabies-Rinderpest – Foot and Mouth – Bacterial disease: Anthrax – Protozoan disease: Trypanosomiasis – Helminth disease: Fasciolopsis – Noninfectious diseases of wild animals: Diseases of the digestive system: gastroenteritis – Respiratory system: bronchopneumonia – Excretory system: Paralysis of urinary bladder –urolithiasis

Course Outcomes (CO)

At the end of the course, the student will be able to

413) Understand the concept wildlife, economic importance and wildlife threats.

414) Learn the modes adopted for wildlife conservation.

415) Assess actions associated with conservations

416) Understand different wildlife conflicts and diseased and mitigation measures

417) Acquired the knowledge about human wildlife conflict and diseases control
Text Books
1. Bawa, S.K., R.B. Primack and M. A. Oommen. (2011). Conservation Biology A Primer for South Asia. University Press, Hyderabad. 
2. Dasmann, R.F. (1964), Wildlife Biology. John and Wiley and Sons, New York. 

3. Giles, R.H. Jr. (Ed) (1984). Wildlife Management Techniques, 3rd edition. The Wildlife Society, Washington. D.C. & Nataraj Publishers, Dehradun. India.

4. Kumar, A. (2009). Textbook of Animal Diseases. Sonali Publications.

5. Pullin, A.S. (2002). Conservation Biology, Cambridge University Press, Cambridge. 

6. Reena Mathur. 2010. Animal Behaviour. Rastogi Publications, Meerut.
7. Rees, P.A. (2011). An Introduction to Zoo Biology and Management, John Wiley and Sons Ltd., West Sussex, UK. 

8. Robinson, W. and E.G. Bolen, (1984). Wildlife Ecology and Management. 
 MacMillan Publishing Co., New York.

9. Saharia, V.B. (1998). Wildlife in India, Nataraj Publishers, Dehra Dun
10. Williams, E.S. and I.K. Barker (Eds.). 2001. Infectious Diseases of Wild Mammals, Third Edition, Iowa State University Press, Iowa.
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	SEMESTER: III
	22ZOOO36-3: ORNAMENTAL FISH CULTURE
	CREDIT: 3
HOURS: 3/W


COURSE OBJECTIVES
418) To understand the current status of ornamental fish farming in India.

419) To gain knowledge about the ornamental fish trade in the national and international scenario.

420) To gain practical knowledge on culturing live feed for ornamental fishes.

421)  To study the Aquascaping, Aquatic plants, and other ornamental animals, diseases and their Control
UNIT - I: Introduction to Ornamental Fishes

Basics of Fish keeping: definition and scope. Present national and international scenario of ornamental fishery. Different types of Aquarium. Types of ornamental fishes. Scope of Ornamental fishery in Tamil Nadu.

UNIT - II: Import and Export of Ornamental Fishes

World trade of ornamental fish and export potential. Role of MPEDA in ornamental fishes. Import and Export ornamental fishes in India. Different varieties of Indigenous species, Exotic species. Current status of ornamental exporters in Tamil Nadu.
UNIT - III: Varieties of Ornamental Fishes and Live Feed Culture

Ornamental fishes of fresh water, brackish water, marine water. Live bearers – egg laying fishes – breeding and rearing. Ornamental shrimp, clown fish. Live feed culture – Artemia – daphnia – infusoria (Protozoa and other microorganisms) – bloodworms and micro worms. Formulated and commercial feed.

UNIT - IV: Breeding of aquarium fishes

Conditioning to breed, signs, mode of reproduction; breeding of egg layers (gold fish, fighter, angel fish and barbs), breeding of live bearers; Care of the fry; Techniques for the genetic improvement of aquarium fishes. 

UNIT - V: Aquascaping and Ornamental Fish disease and Management

Basics of Aquascaping: Aquascaping soils – Aquarium plants – their propagation methods – Aquascaping tools – Lighting and aeration. Identification of ornamental fish diseases and prophylactic measures, parasites of fish, viral pathogens, bacterial diseases, fungal diseases, specific syndrome and disease, fish treatment. Physical Examination of Fish – Diagnostic techniques. 

Course Outcomes (CO)

At the end of the course, the student will be able to 

422) The student proficiently discusses the ornamental fishes.

423) Students can understand the current status of ornamental fish marketing. 

424) Students can gain practical knowledge of culture of live feed.

425) Acquired the knowledge the about breeding technique of aquarium fish.

426) Students can create their own Aquascaping and maintain and identify the ornamental fish disease and management.
Text Books
1. Aexlrod, H.R. and P.L. Schultz. (1983). Hand Book of Tropical Aquarium Fishes, T.F.H. Publications, Hong Kong.

2. Ahilan, B., N. Felix and J.D. Jameson. (2009). Goldfish. Daya Publishing House, New Delhi.
3. Ahilan, B., N. Felix and R. Santhanam. (2008). Text book of Aquariculture. Daya Publishing House, New Delhi. 

4. Archana Sinha. (2021). Breeding and Culture of Freshwater Ornamental Fish New India Publishing Agency, Nipa.

5. Dholakia, A.D. (2009). Ornamental Fish Culture and Aquarium Management Daya Publishing House, New Delhi.

6. Gregory, A. (1998). Self Assessment Colour Review of Ornamental Fish, Lewbart Manson Publishing Ltd.

7. Jameson, J.D. and R. Santhanam. (1996). Manual of Ornamental Fishes and Farming Technologies, Peejay, Thoothukkudi. 

8. Jameson, J.D., A. Srinivasan and K. Venkataramanujam. (1995). Ornamental Fish Culture Technology. TANUVAS Publication. No. BMO1/95, Chennai

9. Paulraj, R. (1997). Hand book on Aquafarming: Aquaculture Feed. Manual. MPEDA, Cochin.

10. Ramanathan. (2000). Tropical Freshwater Ornamental Fish Culture, Department of Fisheries Farm Management, Veterinary and Animal Sciences University, Tamil Nadu

11. Roberts, H.E. (2009). Fundamentals of Ornamental Fish Health, Wiley – Blackwell.

12. Tekriwal, K.L. and A.A. Rao (1999), Ornamental Aquarium Fish of India, Kingdom Books.
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	SEMESTER: IV
	22PZOOC 41: IMMUNOLOGY & BIOTECHNOLOGY
	CREDIT: 4 HOURS: 4/W


COURSE OBJECTIVES
427) To develop awareness regarding the molecules, cells and organ involved in immune system and their significances in up keeping the organism

428) To learn the various types of antigen and antibody and interaction

429) To gain knowledge regarding the application of immunological techniques

430)  To learn the basic concepts in biotechnology

431) To learn the various techniques used in biotechnology
UNIT - I: Cells and Organs of Immune System 

Introduction – immunity – types-innate, acquired. Cells of the Immune system; Haematopoietic stem cells – Myeloid and lymphoid progenitors and their derivatives – mononuclear phagocytes and granulocytic cells( Monocytes, Th Cells, Tc cells, B Cells, NK cells, mast cells, dendritic cells, neutrophils, eosinophils, basophils) and their immunological significance. Primary lymphoid organs: thymus, bone marrow and bursa of Fabricious. Secondary lymphoid organs: lymph nodes, spleen and MALT.

UNIT - II: Antigen and Antibody

Immunogen and Antigen; Definition – Properties of Immunogen: Immunogenicity, antigenicity, allergenicity and tolerogenicity. Factors affecting immunogenicity: foreignness, molecular size, chemical composition & heterogenecity. Antibody – Structure of immunoglobulin, Classes of immunoglobulin (IgG, IgM, IgA, IgE, IgD), Monoclonal and polyclonal antibodies. 

UNIT - III: Antigen – Antibody Interactions & Immunotechniques

Salient features of Antigen and Antibody interaction– Detection of Antigen and Antibody interaction–Precipitin reaction, Agglutination reaction – haemagglutination –Radial immunodiffusion, double immunodiffusion. Radio Immuno assay (RIA). Enzyme linked Immunosorbant Assay (ELISA). 

UNIT - IV: Biotechnology

Definition – Scope – Achievements of Biotechnology – Enzymes in genetic engineering – Restriction Enzymes, DNA ligase, DNA polymerase of Cloning vectors – Plasmids– cloning vector based on E. coli PBR 322 – Bacteriophage, Cosmids, Yeast plasmids – Genomic DNA libraries, cDNA libraries.

UNIT - V: Techniques in Biotechnology

Southern blotting, Northern blotting, Western blotting, In-situ hybridization, DNA sequencing, PCR, DNA finger printing, DNA probes, site – directed mutagenesis, particle gun, microinjection, electroporation 

COURSE OUTCOMES (CO) 

At the end of the course, the student will be able to 

432) Analyze the various immunological issues

433) Apply immunological procedures for various immunological testing procedures

434) Acquired the knowledge about antigen and antibody interaction

435)  Master the theoretical knowledge in various field of biotechnology

436) Perform various experiments related to biotechnology

Text Books
1. Brown, T.A. (2004). Gene Cloning and DNA Analysis. Blackwell Science, Oxford.

2. Champion, M.D. and A. Cooke. (1987). Advanced Immunology. J.B. Lippincott Ltd., Philadelphia.
3.  Chopra, V.L. and A. Nanin. (1992). Genetic Engineering and Biotechnology. Oxford and IBH Publishing Co., New Delhi.

4. Dawson, M.T., R. Powell and F. Gannon. (1996). Gene Technology. Bios Scientific Publishers. 

5. Dubey, R.C. (2001). A Textbook of Biotechnology. Rajendra Ravindra Printer. New Delhi.

6. Goldsby, R.A., T.T. Kindt and B.A. Osborne. 2000. Kuby Immunology. Freeman and Co., New York.

7. Paul, W.E.M. (1989). Fundamentals of Immunobiology. Raven Press, New York.
8. Purohit, S.S. and S.K. Mathur. (1999). Biotechnology Fundamentals and Applications. Agro Botanica, New Delhi. 

9. Roitt, I.M. (1994). Essential Immunology. Blackwell Scientific, Oxford.
10. Scragg, A. (1999). Environmental Biotechnoogy, Longman Publication.

11. Stites, D.P., A.I. Terr and T.G. Parsloio. (1997) Medical Immunology. Prentice Hall, New Jersey.
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	SEMESTER: IV
	22PZOOC42: WILDLIFE BIOLOGY & ANIMAL BEHAVIOUR
	CREDIT: 4
HOURS: 4/W


COURSE OBJECTIVES 

437) To understand the concept wildlife and wildlife resources.

438) To investigate the techniques associated with wildlife and habitat assessment and usage of field equipments.

439) To evaluate the behavior of different wild animals and understand the significances of various behaviours.

440) To identify conflicts associated with wildlife and reasons and mitigation measures

441) To explore different conservation measures for various wildlife problems
UNIT - I: Wildlife & India 

Definition of Wildlife: Causes of wildlife depletion; Economic importance of wildlife; need for wildlife conservation; Taxonomy & Identifying Characters of Fishes, Amphibians, Reptiles, Birds (up to orders) and mammals (upto family) with examples; rare, endangered, threatened and endemic species of fishes, amphibians, reptiles, birds and mammals in India – India as a mega wildlife diversity country. 

UNIT - II: Wildlife Management Techniques

Vegetative analyses – Point Centered Quadrat, Quadrat, Strip transect; Animal Census: total counts – sample counts – Basic concepts and applications – Direct count (transect methods, Point counts); Indirect count (Call count, track and signs, pellet count, pugmark) – Identifying animals based on indirect signs – Capture – Recapture techniques; Field Equipments: binoculars, cameras, altimeter, pedometer, field compass – Sound recording & Media players. 

 UNIT - III: Wildlife Conservation

Habitat manipulation: food, water, shade improvement; impact and removal of invasive alien species; Making observations and records: field notes & datasheets; Planning wildlife management Investigations and projects; Conservation Measures: in-situ conservation, Wildlife Sanctuaries, National Parks, Tiger Reserves and Biosphere reserves: Definition, formation, management and administration; Wildlife Projects – Tiger; ex-situ Conservation Zoos and Zoological Parks: Definition – Aims of Zoos– Formation and Management of Zoos and Zoological Parks.

UNIT - IV: Behaviour Types and Analysis 

Introduction to ethology, Principles and mechanism of animal behaviour (Ethology) – four propositions of Nikolaas Tinbergen – Adaptive values of behavior–Instinctive behavior –classical and modern concepts–fixed action pattern and ritualization; Learning – Imprinting –habituation. Analysis of behaviour pattern – taxis, kinesis and reflexes; Biological rhythms and bird migration; 

UNIT V: Behaviour of Wildlife

 Origin and significance of play; Types of animal communications: Visual communication, Auditory communication chemical communications; Optimal Foraging behaviour; Social behaviour of bees and elephants. Sexual behaviour and selection, mating strategy and pattern, parental care in birds and mammals.

Course Outcome 

Upon successful completion of this course the students would be able: 

442) Understand the concept wildlife and wildlife resources.

443) Le Learn the techniques associated with wildlife and habitat assessment and usage of field equipments. 

444) Recognize the problems and mitigations associated with wildlife conservation.

445) Perceive the behavior of different wild animals and comprehend the different conservation measures.

446) Understand the wildlife management techniques
Supplementary Readings:

1. Bawa, S.K., R.B. Primack, and M. A. Oommen. (2011). Conservation biology A primer for South Asia. University Press, Hyderabad. 
2. Dasmann, R.F. (1964). Wildlife Biology. John and Wiley and sons, New York. 

3. Davies, N.B., J.R. Krebs, and S.A. West. (2012). An Introduction to Behavioural 
Ecology, 4th Edition. Wiley-Blackwell, London

4. Giles, R.H. Jr. (Ed). (1984). Wildlife Management Techniques, 3rd edition. The Wildlife Society, Washington. D.C. Nataraj Publishers, Dehradun. India.

5. Mathur, R. (2010). Animal Behaviour. Rastogi Publications, Meerut.
6. McFarland.D. (Ed). (1981). The Oxford companion to Animal Behaviour. Oxford University Press, New York.
7. Pullin, A.S. (2002). Conservation Biology, Cambridge University Press, Cambridge. 

8. Rees, P.A. (2011). An Introduction to Zoo Biology and Management, John Wiley and Sons Ltd., West Sussex, UK. 

9. Robinson, W. and E.G. Bolen. (1984). Wildlife Ecology and Management. MacMillan Publishing Co, New York.

10. Rodgers, W.A. (1991). Techniques for Wildlife Census in India – A Field Manual Technical Manual – TM – 2, Wildlife Institute of India, Dehradun.
11. Rubenstein, D.R. and Alcock, J. (2019). Animal Behaviour. 11th Edition, Sinauer Associates, Sunderland, MA

12. Saharia, V.B. (1998). Wildlife in India, Nataraj Publishers, Dehra Dun
13. Shukla, J.P. (2010). Fundamentals of Animal Behaviour. Atlantic Publishers, New Delhi.

14. Slater, P.J.B. (1985). An Introduction to Ethology, Cambridge University Press, Cambridge.
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	SEMESTER: IV
	22PZOOP 43: CORE PRACTICAL IV

(COVERING 22PZOOC 41 & 42)
	CREDIT: 6

HOURS: 12/W


Immunology & Biotechnology

1. Dissection of lymphoid organs in mice. 

2. Cell imprinting of lymphoid organs. 

3. Histology of lymphoid organs.

4. Study of bone marrow cells.

5. Identifications of leucocytes in human blood smear. 

6. Methods of sterilization.

7. Preparation of culture media. 

8. Preparation of Agar slants. 

9. Estimation of microflora of milk by MBR test. 

10. Estimation of microflora of milk by RESAZURINE Test.

Wildlife Biology and Animal Behaviour

1. Fossils: Dinosaurs (model), Archaeopteryx (model)–Study of Homologous and Analogous organs.
2. Morphometric analysis of fish, amphibians, reptiles and mammals from museum and real specimens. 

3. Mounting of fish brain.

4. Frog – Prodissector software.
5. Study of exoskeleton in Chelonia.
6. Spotters: Selected representative forms of Fishes, amphibians, reptiles, birds and mammals of rare, endangered, threatened and endemic species and invasive alien species.
7. Examination and drawing of museum materials: Feathers, skulls, feet, eggs and nests of characteristic species. Bird rings. 

8. Study of beak and feet modifications in different subclasses/orders of birds. 

9. Study of tracks and signs of wild animal in wildlife adjoining wildlife habitat/ sanctuaries/zoos/, pugmark tracing techniques and plaster casting.

10. Collection, preservation and identification of pellets/ droppings.

11. Examination of stomach and fecal contents for food habit studies.

12. Estimation of bird and squirrel population using one or more techniques.

13. Preparation of the map of a Zoo (with reference to the location of exhibits, pathways, children’s play ground etc.).

14. Focal and Scan sampling techniques on selected animals.

15. Field instruments used in wildlife studies i.e. binoculars, cameras, altimeter, pedometer, field compass. Sound recording & Media players.

	SEMESTER: IV
	P22ZOOE45-1: ENDOCRINOLOGY
	CREDIT: 4 HOURS: 4/W


COURSE OBJECTIVES
447) To learn general concepts of hormones and pituitary gland

448) To understand structure and functions of thyroid and parathyroid gland

449) To learn the structure and functions of pancreas and adrenal glands

450) To acquire knowledge in the endocrinological basis of vertebrate reproduction

451) To understand endocrinology of insects and crustaceans.
UNIT - I: General Concept of Hormones and Pituitary Gland

General characteristics of hormones – concept of hormone secretion – hormones as messengers – classification of hormones – steroid hormones – peptide hormones – mechanism of hormone action – Cell signaling – Signal transduction. Pituitary gland – structural organization – anterior pituitary, Pars intermedia and neurohypophysis – Hypothalamic control of pituitary function. Pituitary hormones – functions of neurohormonal peptides – diuresis and antidiuresis.
UNIT - II: Thyroid Gland and Parathyroid Gland

Thyroid gland – structural organization – Biosynthesis of thyroid hormones – biological function of thyroid hormones – Thyroid dysfunction. Parathyroid – structure and functions of parathyroid hormone – hormonal regulation of calcium and phosphorus metabolism. 
UNIT - III: Pancreas and Adrenal Glands

Structure of pancreas – function of insulin – Biosynthesis and regulation of the secretion of insulin – Biological action of insulin – function of glucagon – Biological action of glucagon. Adrenals – structural organization – synthesis of adrenocortical hormones – Mineralocorticoids – Glucocorticoids – functions – regulation of cortisol secretion – abnormalities of adrenocortical secretions – hormones of adrenal medulla and their biological actions.
UNIT - IV: Vertebrate Reproductive Endocrinology

Structure of mammalian testis and ovary – male, female sex accessory organs – hormones of testis and ovary – estrus and menstrual cycle – hormones of pregnancy –  parturition – hormonal control of lactation.
UNIT - V: Insect and Crustacean Endocrinology

The concepts of neurosecretion – Endocrine systems in crustacea – endocrine control of moulting and metamorphosis – Neuroendocrine system in insects – endocrine control of development – thorocotrophic hormones – ecdysone – Juvenile hormone functions – moulting in adult insects.

COURSE OUTCOMES (CO)

At the end of the course, the student will be able to

452) Master the theoretical and practical aspects of endocrinology across various phyla

453) Apply the endocrinological methods and procedures for higher studies and research

454) Take up jobs in clinical labs

455) Analyze biological samples of endocrinological importance

456)  Acquired the skill about hormonal effect on the human beings

Supplementary Readings
1. Barrington, E.J.W. (1968). An Introduction to General and Comparative Eendocrinology. Academic Press, London.

2. Bentley P. J. (1998). Comparative Vertebrate Endocrinology. Cambridge University Press, UK.

3. Gilbert, L.I. (2011). Insect Endocrinology. Academic Press, USA.

4. Handley, M.E. and J.E. Levine. (2017). Endocrinology, Pearson Education, India.

5. Jameson, J.L. (2016). Harrison’s Endocrinology. McGraw Hill Education, New Delhi.

6. Melmed, S., K.S. Polonsky, P.R. Larsen and H.M. Kronenberg. (2017). William’s Textbook of Endocrinology, Elsevier India.

7. Norris, D.O. and J.A. Carr. (2013). Vertebrate Endocrinology, Academic Press, USA.

8. Pandey, B.N. (2019). Endocrinology. Atlantic Publishers, Chennai, Tamil Nadu.

9. Turner C. D. (1996). General endocrinology. 4th Ed, W.B. Saunders Co., London.

10. White. B.A. and S.P. Porterfield (2013). Endocrine and Reproductive Physiology. Elsevier, India.

11. Williams, R.H. (1974). Text Book of Endocrinology 5thEd. W.B. Souanders & Co.. Philadelphia, USA.

12. Yadav, B.N. (2011). Mammalian Endocrinology. Vishal Publishing Co., Punjab.
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	SEMESTER: IV
	P22ZOOE45-2: SERICULTURE
	CREDIT: 4

HOURS:4/W


COURSE OBJECTIVES


457) To acquire the knowledge of silkworm and their social values

458) To acquire the clear knowledge about the rearing techniques and different types of silkworm.

459) To acquire the knowledge about the importance of silk products and their marketing.

460) To acquire the clear knowledge about the silkworm enemies and diseases and their control measures.

461) To acquire the knowledge of silkworm and their social values
UNIT - I: Mulberry Cultivation 

Definition, history and present status; silk route. Mulberry and types of non-mulberry sericulture. Commercial varieties of mulberry plants used in Sericulture in India. Requirement for Mulberry Cultivation – Soil – Climatic conditions: Temperature, photoperiod, humidity and rainfall. Mulberry management: Land preparation – Irrigation–Manuring–Propagation of mulberry plant – plantation methods. Profitable cultivation and Harvesting Diseases of mulberry – fungal, bacterial, viral and Nematode diseases. Deficiency diseases and their remedial measures.

UNIT - II: History of Sericulture and Biology of Silk Worm 

Origin and history of sericulture-silk road, spread of sericulture-Morphology and Classification of silk worm based on moultinism, voltinism and geographical distribution- Popular silkworm breeds and hybrids mulberry, eri, tasar and eranti, Life cycle of Bombyx mori, silk gland and uses of silk.

UNIT - III: Silkworm Rearing

Rearing house – SB model. Early age and late age rearing. Rearing appliance – Moultages – types of moultages and disinfectants – free laying (DFLs), incubation, Hatching and Brushing. Feeding and rearing, spacing, leaning and dusting. Mounting and cocoon production: spinning of cocoons. Harvesting, preservation, assessment storage. Transportation: cocoons, record maintenance, economics of cocoon production, leaf cocoon ratio.

UNIT - IV: Silkworm Diseases 

Etiology, Structure, Symptoms, Preventive measures and control of viral diseases – Nuclear polyhydrosis (NPV) and Cytoplasmic polyhydrosis virus (CPV). Infectious flacherie virus (FV) and Densonucleosis virus (DNV) Noesmabombycis (Pebrine disease). Bacterial diseases – Bacterial septicemia Bacterial gastroenteric disease Bacterial toxicosis. Fungal Diseases – White muscardine, Green muscardine, Yellow muscardine. Silkworm pests Tachinid Fly (Uzifly) Trycholgza bombycsis, Dermistid beetles, Dermestes cadniverinus – Vertebrate and other silkworm pests and their control.

UNIT - V: Silk Technology 

Selection of Cocoon for reeling – Quality of cocoon. Physical and chemical properties of silk fibre. Raw materials for silk reeling–Cocoon processing – cocoon drying – stifling, cocoon sorting and preservation, deflossing. Marketing organization for cocoon and yarn – raw silk manufacture – silk by products: reeling waste and its utility in spun silk industry utility of pupae. Role of central silk board and directorate of sericulture in extension programmes – sericulture organization at state and national levels.

COURSE OUTCOMES (CO)

At the end of the course, the student will be able to

462) The students will be able to understand the basic knowledge of sericulture. 

463) The students will have to understand and learn the prospect of sericulture as a self-employment venture. 

464) The students will the able to understand role and different types of silkworm rearing. 

465) The students will the able to learn the economic importance of silkworm. 

466)  Acquired the knowledge about Cultivation of silkworm and become entrepreneurship

Text Books
1. Ganga, G. and Sulochana Chetty, J. (2003). An Introduction to Sericulture. (2nd Edition), Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi. 

2. Taxima, Y. (1972). Hand Book of Silkwork Rearing. Fuji Publication, Tokyo.

3. Ullal, S.R. and M.N. Naarasimhanna. (1979). Hand Book of Practical Sericulture. Central Silk Board, Bombay.

Supplementary Readings
1. Charsley, S.R. (1982). Culture and Sericulture. Academic Press Inc., New York, U.S.A

2. Dandan, S.B. (2004). Handbook of New Sericulture Technologies, Central Silk Board, Bangalore.

3. Krishnaswamy, S. (1986). Improved Method of Rearing Young Age Silkworm, Reprinted CSB, Bangalore.

4. Mahadeveppa, D., Halliyal, V.G., Shankar, A.G. and Bhandiwad, R. (2000). Mulberry Silk Reeling Technology, Oxford and IBH Publishing Co. PVT. Ltd., New Delhi.

5. Narasimhanna, M.N. (1988). Manual of Silkworm Egg Production, Central Silk Board, Bangalore.

6. Rangaswamy, G. (1987). Manual on Sericulture FAO, Vol. –IV, Agriculture Service Bulletin, Central Silk Board, Bangalore, India.

7. Sengupta, K. (1989). A guide for bivoltine Sericulture, CSR & TI Mysore.

8. Shukla, G.S. and Upadhyay, V.B. (1997). Economic Zoology. Rostogi Publication, Meerut.

9. Tomer, B.S. and N. Singh. (2007). A Text of Applied Zoology. EmKay Publications, Delhi.
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	SEMESTER: IV
	22ZOOE45-3: INTEGRATED PEST MANAGEMENT
	CREDIT: 4

HOURS:4/W


COURSE OBJECTIVES

467) To reduce pest status below economic injury level.

468) To manage insects by not only killing them but by preventing feeding multiplication and dispersal.

469) For use eco-friendly methods which will maintain quality of environment.

470) To make components in sustainable crop productions.

471) To reduce pest status below economic injury level.
UNIT - I: Pest Management

History of pest management; definition and concepts. Methods of Pest control – Physical, Mechanical, Chemical and Biological methods; Detection and Identification levels of IPM and pest status.

UNIT - II: Sampling of Pest 

Reasons for monitoring, Sampling Units, sampling accuracy, pest distributions, absolute versus relative sampling, qualitative and quantitative surveys: common sampling techniques used in pest management.

UNIT - III: Assessment of Pest

Ecological principles, economic threshold concept and economic consideration. Tools of pest management and mechanical methods. Pest risk analysis; pesticides risk analysis; cost benefit ratios and partial budgeting; case studies of successful IPM Programmes.

UNIT - IV: Biochemical and Hormonal Control of Pest

Use of attractants (baits), repellents, pheromones and kairomones in pest management; type of pheromones, mating disruption, evaluation of pheromones and pest management programmes, attract and kill devices.

UNIT - V: Biological and Chemical Control of Pest 

Biological, Natural and Chemical control. feeding types; monophagous polyphagous and oligophagous. Examples of biological insecticides; Basillus thuriensis (Bt), spinosad, Avermectin, Grandevo, NoloBait, Beauveria bassiana venerate and spod-X.

COURSE OUTCOMES (CO)

At the end of the course, the student will be able to
472) Identify insects and pests (Beneficial and Harmful) to Phylogenetic order. 

473) Recognize the dynamic equilibrium that exists between plants and insects.

474) Relate the vital impacts that humans (e.g farmer and pesticides applicators) and insects have on one another.

475) Integrate pest management concepts in to the development of seasonal land use plans(e.g. landscape or crop production)

476) Understand the controlling methods of harmful insect pest
Supplementary Readings
1. Abrol, D.P. and Uma Shankar (Eds.). (2016). Integrated Pest Management: Principles and Practice. CABI.

2. Apple J.L and R.F. Smith R.F (1976). Integrated Pest Management. Plenum, New York.

3. Axtell, R.C. (1979). Principles of Integrated Pest Management (IPM) in Relation to Mosquito Control. Mosquito News, 39(4), 709.

4. Birch, M.C. and K.F. Hayues. (1982). Insect Pheromones Studies in Biology. Edward Arnold, London.

5. Debeck, P. (1964). Biological Control of Insect Pests and Weeds. Chapman and Hall, London.

6. Eldridge, B.F. and J.D. Edmen. (2004). Medical Entomology. A Textbook on Public Health and Veterinary Problem Caused by Arthropods. Springer Science. 

7. Morgan R. (1992). The BMA Guide to Pesticides, Chemicals and Health. Edward Arnold, London.

8. Way, M.J. and van Emden, H.F. (2000). Integrated Pest Management in Practice: Pathways Towards Successful Application. Crop Protection, 19, 81–103.
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	SEMESTER

IV
	22PZOOD46: CORE PROJECT

DISSERTATION AND VIVA-VOCE
	CREDIT: 6

HOURS: 6/W


75

