





























































































































































































































Semester | Course Course Title Credit
IV [ZOO-GE-241 Environmental Biotechnology Theory:04
Practical: 02

Total: 06

About the course
This course will provide details about the environmental problems, interaction of microbes
with animals, microbial diseases, xenobiotic compounds, and role of enzymes in degradation

of toxic compounds.

Learning outcomes:

On the completion of the course, the students shall be able to
e Understand different causes of environmental pollution and their remedies

e Analyze microbiology of waste water and its implications
e Examine the role of immobilized cells/enzymes in treatment of toxic compounds
e Reflect upon various sustainable environmental protection strategies
e Evaluate the implications of international legislations, policies for environmental
protection
Theory
Unit-I: Environmental Problems 15 Lectures

Basic concepts and issues, global environmental problems - ozone depletion, UV-B,
greenhouse effect and acid rain due to anthropogenic activities and their impacts.
Environmental pollution: types and sources of pollution, levels of pollutants, fate of pollutants
in the environment, Bioconcentration, bio/geomagnification.

Unit-I1: Types of interaction with microbes 15 Lectures
Types of interaction between animals and microbes, Microbes and public health: Brief
account of microbial diseases in humans (water and air borne disease). Microbiology of
water: Aerobic process - activated sludge, oxidation ponds, trickling filter, towers, rotating
discs, rotating drums, oxidation ditch. Anaerobic process - anaerobic digestion, anaerobic
filters. Treatment schemes for waste-waters of dairy, distillery, tannery, sugar and antibiotic
industries.

Unit-II1: Xenobiotic compounds and microbial remediation 15 Lectures
Xenobiotic compounds: Organic compounds (Chlorinated hydrocarbons, Polyaromatic
hydrocarbons, Pesticides,  Surfactants  etc.) and inorganic compounds (metals,
radionuclides, phosphates, nitrates etc.). Xenobiotic bioremediation: decay behaviour and

degradative plasmids, molecular techniques used in bioremediation.
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Unit-I'V: Environmental Awareness and Management 15 Lectures

Biopesticides, bioreactors, bioleaching, biomining, biosensors, biotechniques for airpollution

abatement and odour control., WTO and Environment, Environmental Education and

awareness programmes; Environmental Ethics. Regulation of the safety of biotechnology

procedure and products: Deliberate release and fate of genetically modifiedmicroorganisms.

1.

2.
3.

Practical
Soil/ Water analysis - pH,DO, salinity, chloride, hardness, alkalinity, acidity,
dissolved substances viz., nitrate, calcium, magnesium and phosphorus.
Gravimetric estimation-Total solid, dissolved solid, suspended solid in an effluent
Microbial study of air (open plate and air sample) and water

Recommended readings

1.

2.
3.

Metcalf and Eddy Inc. (1978) Waste engineering - treatment, disposal and reuse (2nd
edition) Tata McGraw Hill, New Delhi.

Baaker, K.H. and Herson, D.S. (1994) Bioremediation, Mc.GrawHill Inc, NewY ork.
Ahmed, N., Qureshi, F.M. and. Khan, O.Y. (2006). Industrial and Environmental
Biotechnology - Horizon Press.

Rochelle, P.A. (2001). Environmental Molecular Biology, Horizon Press.

Pepper L.; Gerba, C.; Gentry, T. and Maier, R. (2008) Environmental Microbiology.
Academic Press.
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Semester | Course Course Title Credit

1A% Z0O-GE-242| Systematics and Evolutionary biology [Theory:04
Practical: 02
Total: 06

About the course

The course provides information about the patterns and processes of evolution above the
species level. Besides elaborating the process of speciation, it also categorically differentiates
between the three methods of phylogenetic analysis viz., evolutionary systematics, phonetics
and cladistics.

Learning outcomes

At the end of the course the students will be able to

« Understand the historical development of systematics from 18" century to the present.
e Understand the complexities of character coding.

o Understand the similarities and differences of different types of data.

e Understand the uses and limitations of phylogenetic trees.

e Appreciate the complexities and difficulties of various species concepts.

e Gain a basic grasp on the rules and philosophy of nomenclature.

e Know about the steps required to do systematic.

Theory

Unit I: Systematic and biological classification 15 Lectures

Systematics and taxonomy. Levels of taxonomy: alpha, beta and gamma taxonomy. Micro and
macro taxonomy. Scope and application of taxonomy. Systematics. Relevance of Systematics
in Biology and Biological Classification. Phenetic and Cladistics concepts.

Unit I1: Species concept 15 Lectures

Biological Species concept, Subspecies, Monotypic and Polytypic species, Sibling species.
Reproductive and geographical isolation and their role in speciation process (pre-mating and
post mating). Speciation modes—Sympatric, Allopatric and Parapatric. Type concept —name
bearing types (primary and secondary) and their applications.

Unit III: Natural selection, genetic drift etc. 15 Lectures

Natural selection: Concept of selection: stabilizing, directional and disruptive changes, Hardy-
Weinberg equilibrium; estimating allele and genotype frequency, frequency changes in
mutation and migration. Genetic drift, founder effect and population bottleneck.

Unit I'V: Species distribution and adaptive radiations 15 Lectures

Bathymetric and discontinuous distribution. Barriers and dispersals -types and their impact on
animal distribution. Zoogeographical realms —names and distribution of animal according to
Wallace scheme, Avian and Mammalian faunal distribution in different realms. Some distinct
events in evolution: Adaptative radiations with special reference to Darwin’s finches.

Practical
1. Compilation of a data matrix using characters, character states and construction of
classifications which reflect the "relationships" among the taxa
2. The data matrix to be used to construct a key to identification of the taxa.
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3.

4,

Phylogeny Inference Package (PHYLIP): Programs for distance and character-statedata;
making consensus trees; DNA sequence programs; and maximum likelihood.

Selection of five species (preferably invertebrates, insects) belonging to a clade. A project
work on their identification, illustration and assessment of their relationship byconstructing
a cladogram using characters and character states.

Comparison of two species of birds belonging to same species but differentsubspecies
(Intraspecific difference).

Recommended readings

1.

kv

Futuyama, D. J. (1986). Evolution, Systematics and Animal Behaviour. Evolutionary
Biology. Sinauer Associates Inc.

Strickberger, M. W. (2007). Evolution. CBS Pub.

Colbert, E. H.; Morales, M. & Minkoff, E. I. (2001). Evolution of the Vertebrates, Science.
Moody, P. A. (2002). Introduction to Evolution, Kalyani Pub.

Dobzhansky, T.; Ayala, F. J.; Stebbins G. L. and Valentine, J. W. (1979). Evolution,
Surjeet Pub.

Mayr, E. & Ashlock, P. D. (1991) Principles of Systematic Zoology (2" edition) McGraw
Hill Int.

Simpson, G. G. (1962) Principles of Animal Taxonomy, Oxford IBH.

Darlington, P. J. (1966) Zoogeography (4™ edition) John Wiley.
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Ability Enhancement Courses

Semester

Course Course Title Credit

I  ENG-AE-111 Communicative English Theory: 04

Tutorial:01
Practical: 00

Credit: L4:T1:P0

Course Objective:

Course Outcome:

Module - 01:
Module - 02:
Module - 03:

Lecture Hour: 40

The course aims to train learners to be more effective at communicating
successfully in interviews, public speaking, letter writing, report writing,
presentations, and inter-personal debates and conversations. The
learner also imbibes the fundamentals of communication and the art of
persuasive speaking and writing which depends crucially on clarity of
thought and contextual understanding expressed through appropriate
vocabulary.

After completion of the course, learners will be able to master the art of

persuasive speech and writing, the art of listening, reading, and

analysing; spend the bulk of their time in class in practical exercises of

reading and writing; develop critical thinking skills; and they will be

introduced to established principles of academic reading and writing.

Other specific outcomes:

o Identify deviant use of English both in written and spoken forms

® Recognize the errors of usage and correct them and write simple
sentences without committing errors of spelling and grammar

e Developing own competence in using the language

o Understand and appreciate English spoken by others

o Use language for speaking with confidence in an intelligible and
acceptable manner

o Understand the importance of reading for life and develop an
interest for reading

e Read independently unfamiliar texts with comprehension

o Understand the importance of writing in academic life and carrer.

Poetry: William Shakespeare — All the World is a stage; William
Wordsworth — I wondered lonely as a Cloud; Ralph Waldo Emerson —
The Mountain and the Squirrel; Emily Dickinson — Success is Counted
Sweetest; Robert Frost - Stopping by Woods on a Snowy Evening;
Rabindranath Tagore — Where the Mind is without Fear; A. K.
Meherotra — Songs of the Ganga.

Short Stories: R.K. Narayan — Lawly Road; Mulk Raj Anand — Barbar’s
Trade Union; Somerset Mangham — The Luncheon; Guy De.
Maupassant — The Necklace; Anton Chekhov — The Lament; O’ Henry
— The Last Leaf; Manoj Das — The Submerged Valley.

One-Act Plays and Short Fiction: (a) Norman Mckinnell - The
Bishop’s Candle Sticks; Anton Chekov — A Marriage Proposal; Eugene
Lonesco — The Lesson; August Strandberg — Miss Jullie; Fritz Karinthy—
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Refund; (b) Harper Lee — To kill a Mocking Bird, (Or) R. K. Narayan —
Vendor of Sweets.

Module — 04: Fundamentals of Grammar: Parts of speech, Articles and Intensifiers,

use of tense forms, Use of Infinitives, Conditionals, Adjectives and
Adverbs, Prepositions, Making Affirmative, Negative and Interrogative,
Making Question Tag.

Module — 05: Composition Practice: (a) Comprehension, Précis Writing, Paragraph

Writing (150 words), Letter writing — Personal, Official, Demi-official,
Business, Public speaking, Soft Skills, Interviews, Preparing
Curriculum Vitae, Report (Meetings and Academic) writing; (b)
Communication Practice — Introducing yourself, Introducing people to
others, Meeting People, Exchanging Greetings, Taking Leave,
Answering the Telephone, Asking Someone for Some Purpose, Taking
and Leaving Messages, Call for help in emergency.

Module Weightage of Marks Theory Practical / Numerical
Module — 01 20% v
Module — 02 20% v
Module — 03 20% v
Module — 04 20% v v
Module — 05 20% v v

Practical Exercises:

The students are required to:

1.

Nownkwh

*

know dictionary and its types, mapping a dictionary to locate words, and multiple uses
of dictionaries.

know the uses of Thesaurus/Lexicon/Activator/Encyclopaedia

know Note making/taking

know information transfer exercises

know the usage library resources properly

know citing references or developing a bibliography

Edit a piece of self and peer writing, writing and revising the drafts and preparing the
final draft

Understand and appreciate the principle of politeness in relation to the speaker/ listener,
debating, ex-tempore speeches, and other discourses.

Suggested Readings:

1.

kW

For reading the texts available sources of texts and help of the Web source may be
taken.

Crystal, David (1985) Rediscover Grammar with David Crystal. Longman.

Hewings, M. (1999) Advanced English Grammar. Cambridge University Press.
Bakshi, R. N. A course in English Grammar, Orient Longman

Krishnaswamy, N. Modern English — A Book of Grammar, Usage and Composition.
MacMillan India Ltd.

Bailey, Stephen (2003). Academic Writing. London and New York, Routledge.
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7. Grellet, F (1981). Developing Reading Skills: A Practical Guide to Reading Skills. New
York, CUP

8. Hedge, T. (2005). Writing. London, OUP

9. Kumar, S and Pushp Lata (2015). Communication Skills. New Delhi, OUP

10. Lazar, G. (2010). Literature and Language Teaching. Cambridge, CUP

11. Nuttall, C (1996). Teaching Reading Skills in a Foreign Language. London, Macmillan

12. Raman, Meenakshi and Sangeeta Sharma (2011). Technical Communication:
Principles and Practice. New Delhi, OUP

Note: Students are advised to use latest edition of text books.
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Semester

Course

Course Title Credit

I  |HIN-AE-111

Theory: 04
Tutorial:01
Practical: 00

fgdY faraor

Credit: L4:T1:P0

Lecture Hour: 40

(T8 T T & 7 Tt shreremraniid areeshe I arer wt ettt o o € | o e = w
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Semester Course Course Title Credit
I |[EVS-AE-121 Environmental Studies (EVS) | Theory: 04

Learning outcomes

On completion of this course, the students will be able to:

e Learners will be able to understand environment science and its importance.

e Learners will understand the various types of pollution and hazards caused by them.

e Learners will understand ways to monitor environment and the various green technologies.
e Learners will know the various Acts enacted for the protection of the environment

Unit I: Basic Concept of Environment 12 Lectures
Environment: Definition, scope and importance; Multidisciplinary nature of environmental
studies. Concept of sustainability and sustainable development.

Ecosystem — Concept, Structure and function; Energy flow in an ecosystem: food chains, food
webs, ecological pyramid. Ecological succession. Ecosystem services.

Unit II: Natural Resources 12 Lectures

Land: Land use patterns, degradation, soil erosion and desertification.

Forest: Use of forest resources, over-exploitation; deforestation - causes and impacts on
environment, biodiversity and tribal populations.

Water: Use and over-exploitation of surface and ground water; floods, droughts, Case studies
on conflicts over water (international & inter-state).

Energy resources: Renewable and non-renewable energy sources, growing energy needs, use
of alternate energy sources.

Unit III: Biodiversity and Conservation 12 Lectures
Biodiversity: Definition, levels (genetic, species and ecosystem diversity) and values;
Biogeographic zones of India; Biodiversity hot spots. Threats to biodiversity: Habitat loss,
poaching of wildlife, man-wildlife conflicts, biological invasions.

Conservation of biodiversity: /n-situ and Ex-situ conservation of biodiversity.

Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic and
Informational value.

Unit IV: Environmental Issues and Policies 24 Lectures
Environmental pollution: types, causes, effects and controls of Air, water, soil, noise, solid
waste and nuclear pollution.

Global environmental issues: Climate change, global warming, ozone layer depletion, acid rain
and impacts on human communities and agriculture.

Salient features of Environment Laws: Environment Protection Act; Air (Prevention & Control
of Pollution) Act; Water (Prevention and control of Pollution) Act; Wildlife Protection Act;
Forest Conservation Act. International agreements: Montreal and Kyoto protocols and
Convention on Biological Diversity (CBD). Paris agreement, Nagoya Protocol.

Human Communities and the Environment: Human population growth: Impacts on
environment, human health and welfare.

Disaster management: floods, earthquake, cyclones and landslides.

Environmental movements: Chipko, Silent valley, Bishnois of Rajasthan.

Recommended readings

1. E. Bharucha. 2020. Textbook for Environmental Science for undergraduate students.

University Grants Commission, New Delhi.
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. Abhik Gupta and Susmita Gupta. Environmental Studies: Principles and Practices. 2021,
344 pages, SAGE Texts.

. V.K. Ahluwalia. Environmental Studies. 2" Ed. TERI Press.

. Anubha Kaushik, C.P. Kaushik. Perspectives in Environmental Studies. New Age
International Pvt. Ltd.

. K. V. Krishnamurthy, An advanced textbook on Biodiversity: Principles and
Practice. 2020. CBS Publisher and Distributors

. R. S. Ambasht and P.K. Ambasht. 2017. Environment and Pollution an Ecological
Approach 5% Ed. CBS Publisher and Distributors.

. R. S. Ambasht and N.K. Ambasht. 2017. A textbook of Plant Ecology. 15" Ed. 2017.
Singh, J.S., Singh, S.P. and Gupta, S.R. 2014. Ecology, Environmental Science and
Conservation. S. Chand Publishing, New Delhi.
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Skill Enhancement Courses

Semester Course Course Title Credit
I/1II | ZOO-SE-001 Apiculture Theory=01
and Practical
:01=02
Credits

About the course

This course tells the students what tools and equipment will be needed, the main activities in
the beekeepers year, the laws and by laws governing keeping bees; discover the principles of
sustainable beekeeping and how these principles can guide your beekeeping into an enduring
practice.

Learning outcomes

Upon successful completion of this course, the student should be able to:

e Explain what the prerequisite are to get started in beekeeping.
e Describe the laws around beekeeping in Vancouver.
e Discuss the responsibilities of urban beekeepers.
e Identify where to purchase equipment and demonstrate how to assemble it
e Name and identify major parts of the honeybee such as the stinger or mandibular parts
e Describe bee biology and anatomy from the perspective of managing bees
e Describe the importance of wax and identify what to look for in comb during hive
inspections.
Theory
Apiculture and Apiary Management 15 Lectures

Systematics and Beekeeping, Bee species, Bee morphology, Colony organization,
Polymorphism, Caste system, Division of labour, Bee flora, Extent of Beekeeping in India,
Limitations on the development of beekeeping, Advantages of extensive Beekeeping.
Beekeeping equipments: Bee box and tools, how to manage a colony, the manipulation of a
colony.Bee products: Honey, Bees wax, Pollens, Royal Jelly, Propolis and Bee venom. taking
care of bee diseases and enemies, Routine management, Harvesting and marketing of bee
products. Important Institutions pertinent to Apiculture: National Bee Board, Bee research and
Training Institute, Apiaries. Economics and extension of Bee keeping.
Practical (30 Hours)
1. Identification of honey bees: Apis laboriosa, Apis dorsata, Apis cerana, Apis mellifera,
Apis florea, Apis andreniformis
Identification of comb of honey bees.
Detailed study of wing venation, legs and antenna of Apis cerana and Apis mellifera.
Identification of different parts of movable beehive and beekeeping equipments.
Identification of major pollen and nectar plants.
. Demonstration of swarm capture and honey harvesting.
Recommended readings
1. Abrol, D. P. (1997) Bees and Beekeeping. Kalyani Publisher, New Delhi.
2. Abrol, D. P. (2010) A Comprehensive guide to Bees and Beekeeping. Scientific
Publisher, New Delhi.
3. Withhead, S. B. (2010) Honey bees and their management Axis books Publisher,Jodhpur.
4. Nagaraja, N. and Rajagopal , D. (2015) Honey bees: Diseases, Parasites, Pests,Predator
and their management. M.J.P Publisher, Chennai.
5. Dharamsing and Singh, D. P. A Handbook of Beekeeping, Agrobios India (Publisher),
Jodhpur.

SRVICRREN
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Semester Course Course Title Credit
I/1I |ZOO-SE-003 Sericulture Theory=01
and Practical
:01=02
Credits

About the course

The course gives insight into the principles of sustainable sericulture and how these
principles can guide your silkmoth rearing into an enduring practice. The students will know
about the laws and by laws governing keeping silkmoth.

Learning outcomes

Upon successful completion of this course, the student should be able to:

e Generation of skilled manpower in the field of sericulture,

e To impart training in extension management and transfer of technology,
e To impart training in Post Cocoon Technology, and

e To provide field exposure

Theory

Biology of silkworm and its Prospects in India 15 Lectures

Mulberry and non-mulberry Sericulture. Silkworm rearing technology. Types of mountages,
Spinning, harvesting and storage of cocoons. Introduction and classification of silkworm
diseases. Protozoan disease,Bacterial, Viral and Fungal diseases: causative agents, symptoms,
transmission prevention and control. Sericulture Types- natural and synthetic fibres- types of
silk produced in India; Importance of mulberry silk. Silk industry in different states,
employment, potential in mulberry and non- mulberry sericulture. Employment generation in
sericulture: Role of women in sericulture.

Practical (30 Hours)
. Identification of moths of mulberry and non-mulberry silkworms.
. Identification of host plants of silkworms.
. Identification of cocoons of silkworms
. Identification of different larval stages of silkworms
. Diagnosis of diseases of silkworm.
. Demonstration of rearing technique of silkworms.
. Demonstration of silk-reeling and spinning

NN DN kW~

Recommended readings

1. Manual on sericulture (1976). Rome: Food and Agriculture Organization of theUnited
Nations, Agricultural Services Division.

2. Ullal, S.R. and . Narasimhanna, M.N. (1987) Handbook of Practical Sericulture: CSB,
Bangalore

3. Silkworm Rearing and Disease of Silkworm (1956) Ptd. By Director of Ptg., Stn. &Pub.
Govt. Press, Bangalore

4. Jolly, M. S. (1986) Appropriate Sericultural Techniques; Ed., Director, CSR & TI,Mysore.

5. Handbook of Silkworm Rearing: Agriculture and Technical Manual-1 (1972) FuziPub. Co.
Ltd., Tokyo, Japan.

6. Narasimhanna, M. N. (1988) Manual of Silkworm Egg Production, CSB, Bangalore.

7. Sengupta, K. (1989) A Guide for Bivoltine Sericulture. CSR & TI, Mysore.
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Semester Course Course Title Credit
I/TIV |ZOO-SE-002| Dairy Production and Technology Theory=01
and Practical
:01=02
Credits

About the course

The course is designed to give an account of different breeds of dairy cattle, their
characteristics and performance, the factors affecting their health and the technologies that help

artificial insemination and genomic testing.

Learning outcome

After successfully completing the course, the students will be able to

e learn about protein metabolism and nutritional recommendations for various stages of
thelactating mother and diet preparation techniques.

e acquire the skills to manage a dairy farm or to start one with adequate inputs.

Theory

Dairy cattle breeds, its Management, and Biosecurity 15 Lectures

Breed selection: Breeds of cattle andbuffalo, Native cow varieties, Indian exotic breeds their
popularity and performance. Source of Feed and its composition— nutrients for milk production, Water
Energy, Protein, Fibre, Vitamins, Energy and digestibility. Distribution map of dairy farming areas/
major milk producing regions in India. Dairy Products (Milk, cheese, yoghurt, gluten etc) and their
nutritive value.; Dairy farm planning Management. Managing Dairy Cattle and its Housing and
health. Cooling strategies, Cow comfort Management; Cleaning Management. Animal signs
Management. Dairy herd Management and growth; Cow health and reproductive performance.
Breeding Dairy Cattle. Artificial insemination and conception; Maternity management, The Lactation
Cycle. Calf management, Calf diseases; Common management procedures. Vaccination, dehorning,
weaning etc. Milking Management. Gathering cow for milking; Milking machines for smallholders;
cleaning and sanitizing dairy equipment; Milking procedure. Dry cow therapy; Milk filtration
Management. Milking Hygiene; Post-harvest milk quality. Dairy business profit strategies.
Common disorders in Dairy Cattle. Mastitis, metabolic disorders, hypermagnesemia, ketosis and
fatty liver, Ruminal acidosis, metritis; Hoof management. Manure-handling. Cow Longevity; Dairy
buffalo Production Management, Biosecurity; Farm level economics affecting productivity and
profitability.

Practical (30 Hours)

1. Studying various breeds of cattle
2. Process of Setting up of a Dairy farm
3. Studying preparation of various milk products, Cheese, yogurt, gluten etc

Recommended readings

1. Klaus, A. J. (2015) Dairy Farming: The Beautiful Way
2. Leitch, A. (2018) The Dairy Farm: Dairy Cattle Methods, and Dairy Farm Management
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Semester Course Course Title Credit

II/IV |ZOO-SE-004| Medical Laboratory Diagnostics Theory=01

and Practical
:01 =02
Credits

About the course

This course was designed to improve knowledge and understanding of the requirements with
the diagnosis, treatment and prevention of disease using clinical laboratory tests.

Learning outcomes

After completing this course, the students will be able to:

. Apply practical skills with the understanding of Medical Laboratory Diagnostics
. Use various micro techniques used in Medical Sciences
. Apply various techniques to study animal tissues
J Explore various research issues and their solutions
Theory
Human diseases and diagnosis 15 Lectures

Anaemia, hypertension, Diabetes mellitus, AIDS., DLC, TLC, Total count of RBC, Lipid profile —
Cholesterol and Triglycerids, Liver function test (bilirubin, SGOT, SGPT, Alkaline Phosphatase),
Platelet count, blood sugar, urea, creatinine,.Endocrine diseases in humans. Microscopes used in
clinical examination, X-ray, CT scan, Magnetic Resonance Imaging (MRI), ELISA, RIA,
spectrophotometry, amniocentesis.

Practical (30 Hours)
1. Calculation of weight
2. Calculation Height
3. Calculation of BMI (Body Mass Index)
4. Estimation of Hb
5. ESR
6. TLC & DLC
7. Examination of Peripheral blood smear
8. Examination of Sugar, Protein & Ketone body in Urine

9. Calculation and Examination of pulse rate.
10. Calculation of blood pressure.

11. Spirometry

12. Colour Vision Test

13. Visual acuity

14. First Aids

Recommended readings

Robins & Cotran (2020). Pathologic bases of diseases. Elsevier

Chen , M.Y., Pope, T. and Ott, D. J. (2020). Basic Radiology, Mc Grow Hill

Park, K. (2020). Preventive and social medicine, Bhanot Pub

Ghai, C. L. (2019). T. B. of Practical physiology, J. P. Publication.

Vasudevan, D. M. and Dsa, S. K. (2019). Practical book of biochemistry, J. P. publication.
Harshmohan (2020). Practical Pathology, J. P. Publication

S e
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Semester Course Course Title Credit

I1/11 |ZOO-SE-005 Freshwater Ornamental fishery Theory=01

and Practical
:01 =02
Credits

About the course

To make the students aware of the vast potentials involved in ornamental fish farming and
trading besides making them learn the diseases in fishes and other constraints in their culturing.
Learning outcomes

After completing this course the learners will be able to

e To learn the scientific method of setting an aquarium

e To learn the culture breeding and marketing techniques of common indigenousornamental
fishes

Theory

Aquarium Fish Keeping and its Management with all accessories 15 Lectures
Design and construction of aquaria and its accessories. Water quality management in aquarium systems
and plants for Aquarium. Identification and biology of Important Fresh water and indigenous
ornamental fishes. Sexual dimorphism in ornamental fishes. Breeding and rearing of common
ornamental fishes. Conditions for breeding- pH, temperature and sex ratio. Brood stock
management- selection of brooders, maintenance and management of brood stocks. Modern breeding
techniques. Colour enhancement techniques. Food and feeding habits of ornamental fishes.
Preparation and culture of live feed (Artemia, Infusoria, Spirulina). Control of algal growth, snails
and other predators. Common disease of ornamental aquarium fishes and its symptoms, treatment
and prophylactic measures.

Practical (30 Hours)

Identification of common aquarium fishes

Groupings of light-bearers and egg-scatterer ornamental fish
Physico-chemical analysis of aquarium water

Identification of aquarium plants

Culture of live fish food and use of commercial formulated feed
Aquarium management using aquarium devices

SNk L=

Recommended readings

1. Axelord, H.R. (1967). Breeding aquarium fishes, T F H Publications.

2. Mills, D. (1981). Aquarium Fishes, Arco publishing.

3. Mills, D. and Vevers, G. (1982). The Practical encyclopedia of fresh water, Tropical
Aquarium fishes, Salamander Books limited, London.

4. Gahlawat, S.K., et.al. (2007). Manual of experimental Ichthyology, Daya publishing

House, Delhi.

Brunner, G. (1973). Aquarium plants, T F H Publications, Inc. Ltd., Hongkong.

Hansen, J. (1979). Making your own aquarium, Bell and Hyman Ltd., London.

Lovell, T. (1998). Nutrition and feeding of fish second Ed. Kluwer Academicpublishers.

Talwar, P.K., and Jhingran, A.G. (1991). Inland fishes Oxford and IBH PublishingCo. PVT

LTD,New Delhi.
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Semester Course Course Title Credit

I/1II |ZOO-SE-007| Livestock management and Animal | Theory=01

Husbandry anfioll’rfcéizcal
Credits

About the course

The course provides intensive study in livestock production, management, marketing,
nutrition, breeding, production records, selection, animal health, waste management, and
conservation practices.

Learning outcomes

After successfully completing this course, the students will be able to:

e Understand skills and requirements necessary to find and maintain a job.

e Sclect and develop a breeding system for a livestock enterprise.

e Understand the importance of genetic improvement in animal production.

e Formulate feed rations for different classes of livestock.

o Identify common problems associated with livestock and horse herd health andsolutions.

o Identify current and future issues relating to animal husbandry.

e Understand different marketing opportunities available for livestock production.
Theory

Animal breeding systems and its Management 15 Lectures

Reproduction and Breeding in animals: Reproductive Systems, Common Breeding Systems
including cattle Breeding, Swine, Sheep and Goat Breeding, Hormones and Cycles and effect
ofenvironment. Reproductive Technologies. Nutritional requirements: Energy requirements
for maintenance, growth, milk, egg, wool, andmeat production. Carbohydrates & Fats, Protein,
Minerals & Vitamins, Water etc. Animal Products: Importance of Animal Products; Beef;
Pork; Lamb; Poultry Products. Common Feedstuffs Systems for expressing energy value of
foods in ruminants, pigs and poultry. Common Breeds of Livestock: Breeds of Cattle, swine,
sheep, goat and poultry: Selecting live stocks; Facilities and Equipment; Housing,
Maintenance and health care; Management ofbreeding stocks and products. Vaccination
programmes and Deworming programmes. Planning and Marketing; Culling, Forward
Contracting, Backgrounding. Quality control; Future prospects. Basic principles of Genetics
and tools for genetic improvement. Currentissues affecting the livestock industry.

Practical (30 Hours)

Estimation of amino acids, proteins and fatty acids in feed.
Virtual demonstration of endocrine glands and their influence on growth of livestock.

Estimation of albumen and yolk quantity in eggs.
Estimation of calcium in eggshell.
Estimation of cholesterol and peroxides in meat.
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Recommended readings
1. Taylor, R.E and Field, T.G. (2004).Scientific Farm Animal Production: An Inductionto
Animal Science. Prentice-Hall
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Acker, D. and Cunningham, M. (1998). Animal Science & Industry. Prentice-Hall.
Blakely, J. and Bade, D. (1985). The Science of Animal Husbandry. Prentice-Hall.
Cambell, J. and Lasley, J. (1975). The Science of Animals that Serve Mankind.McGraw-
Hill.

Cooper, E. L. (1990). Agriscience: Fundamentals & Applications Delmer: Albany.
American Youth Horse Council (1999) Handbook: A Guide to Equine Care and
Management.

Morrison, F. (1949). Feeds and Feeding (8" edition) Morrison: Ithaca.
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Semester Course Course Title Credit

II/IV ~ [ZOO-SE-006| Public Health and Hygiene |Theory=01 and Practical
:01 =02 Credits

About the course

The course designed for public health and hygiene at graduation level will give understanding

for health hygiene, dietary issues, diseases related to malnutrition, communicable and non-

communicable diseases.

Learning outcomes

After successfully completing the course, the students will be able to

o Identify current national and global public health problems.

o Aware about the issues of food safety, water safety, vaccination, exercise and obesity,
exposure to toxins.

o frame a public health plan during any epidemic or spread of infectious disease etc.

e Analyze case studies of infant mortality and obesity.

o Assess the health inequalities with regard to gender, race, ethnicity, income etc.

Students may make an oral presentation and compare the health care system of India witha

country having advanced one.

Theory

Human personal hygiene and diseases 15 Lectures
Introduction to public health and hygiene. Pollution and health hazards; water and air borne

diseases. Radiation hazards. Role of health education in environment improvement and
prevention of diseases. Balanced diet, dietary plan and its importance for an infant, normal
adult, pregnant woman and old person. Significance of breast feeding. Malnutrition anomalies
— Anaemia (Iron and B15 deficiency), Kwashiorkar, Marasmus, Rickets, Goiter (cause,
symptoms, precaution and cure). Substitution of diet with required nutrients to prevent
malnutrition disorders. Infectious agents responsible for diseases in humans. Communicable
(fungal, bacterial, viral, sex-related) and non-communicable (hypertension, stroke, coronary
heart disease, myocadial infarction). Health education and preventive measures for
communicable and non-communicable diseases. . Osteoporosis, osteoarthritis and rheumatoid
arthritis-cause, symptom, precautions. Diabetes- types and their effect on human health.
Gastrointestinal disorders- acidity, peptic ulcer, constipation, piles (cause, symptoms,
precaution and remedy) etc. Obesity (Definition and consequences). Mental illness (depression
and anxiety) and lifestyle diseases. Oral and lung cancer and their preventive measures.

Practical (30 Hours)

Blood glucose measurement using glucometer.
Study of malnutrition diseases in nearby areas.
Measurement of temperature and oxygen level using thermometer and pulse oxymeter
Survey of diseases from nearby health centre

5. Study of dental diseases from a nearby population
Recommended readings
Mary Jane Schneider (2011) Introduction to Public Health.
Muthu, V.K. (2014) A Short Book of Public Health.
Detels, R. (2017) Oxford Textbook of Public Health (6th edition).
Gibney, M.J. (2015) Public Health Nutrition.
Wong, K.V. (2017) Nutrition, Health and Disease.
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