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M.Sc. Zoology 1-Year (Two Semesters) Program as Per NEP

M.Sc. - First semester

4-year bachelor’s degree (160 credits), and candidates who have met the
Entry requirement entrance requirements, including specified levels of attainment, in the
programme admission regulations

Course Category Course title Credits | MM
DSC -1: (ZC-101) Ecology & Wildlife Conservation 3
100
DSC -1 Lab: (ZCL-101) Ecology & Wildlife Conservation 2
Sisepifive Spesife S DSC-2: (ZC-102) Instrumentation & Blostat1§t1cs _ 3 100
(DSC) DSC-2 Lab: (ZCL-102) Instrumentation & Biostatistics 2
DSC-3: (ZC-103) Biochemistry 3 100
DSC-3 Lab: (ZCL-103) Biochemistry 2
DSC-4: (ZC-104) Genetics 3 100
DSC-4 Lab: (ZCL -104) Genetics 2
. . DSE-1: (ZE-101) (Anyone from ZE-101 basket)
Discipline Specific 3
Elective (DSE) (ZEF-101/ZEEnt-101/ZEEvs-101) .
electives) (Lab course based on Anyone from ZE-101 basket: ZEF- 1
101/ZEEnt-101/ZEEvs-101)
OR
Multidisciplinary L .
Elective (M.D.E.) MDE -101 Basic Bioinformatics 4 100
A student may opt for either one Discipline Specific Elective (DSE) or one Multidisciplinary Elective
(MDE) as an elective course
SEC(Non-CGPA Academic Library Systems an((;liervwes 1 -
Course) Entrepreneurship & Startup Awareness 1 -
Total Score 24

Note:

1. The University shall provide a common syllabus for the course titled “Academic Library Systems and Services”

2. Entrepreneurship & Startup Awareness- Departments may develop and offer an ‘Entrepreneurship & Startup
Awareness’ course or, alternatively, adopt the ‘Entrepreneurship & Startup Awareness’ course prescribed by the
University. Departments shall offer this course to familiarize students with entrepreneurial mindset, startup ecosystem,
innovation, and self-employment opportunities. The course may include basic business planning, case studies,
interaction with entrepreneurs, and awareness of government startup schemes, with assessment based on participation
and practical exercises. The course aims to promote creativity, leadership, and employment generation in alignment
with NEP 2020.
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M.Sc. - Second Semester

Course Category Course title Credits MM
DSC-5: (ZC-105) Animal Physiology 3 i
DSC-5 Lab: (ZCL-105) Animal Physiology 2
Discipline Specific Core DSC-6: (ZC1-106) Endocrmology 3 100
(DSC) DSC-6 Lab: (ZCL-106) Endocrinology 2
DSC-7: (ZC-107) Animal Taxonomy & Evolution 3 100
DSC-7 Lab: (ZCL-107) Animal Taxonomy & Evolution 2
DSC-8: (ZC-108) Animal Behaviour 3 100
DSC-8 Lab: (ZCL-108) Animal Behaviour 2
DSE-2: (ZE-102)
s . (Anyone from ZE-102 basket: ZEF-102/ZEEnt-102/ZEEvs- 3
Discipline Specific 102) o
(An Filf)flt:‘;ef (3Desltlfc)tives) DI L1 (CASIL L))
y (Lab course based on anyone from ZE-102 basket: ZEF- 1
102/ZEEnt-102/ZEEvs-102)
OR
Multidisciplinary Elective Lo .
(M.D.E)) MDE -102 Aquatic Biodiversity 4 100
A student may opt for either one Discipline Specific Elective (DSE) or one Multidisciplinary Elective (MDE) as
an elective course
RIE0 ((NOIHUET Community outreach activities 1
Course)
Total Credits 24
Student on successfully completing two-year PG programme (i.e., securing
NHEQF Level- 6.5 minimum required 96 credits will be awarded “Postgraduate Degree”, in related
field/discipline/subject.

Elective Basket ZE-101 & ZE-102: Paper code with Paper title

ZEF-101 Applied Fish Biology ZEF-102 Methodology in Fish Biology
DSE-1 . DSE-2 .
(ZE-101) ZEEnt-101 Applied Entomology (ZE-102) ZEEnt-102 Methodology in Entomology
ZEEvs-101 Applied Environmental ZEEvs.102 | Methodology in Environmental
Biology Biology
Note:

1. In lieu of DSE/MDE the departments may offer dissertation work of 4 credits to the students securing minimum 7.5 CGPA
in the 4-year bachelor’s degree.

2. Community outreach activities- Departments will offer a community outreach—based non-CGPA course focusing on
societal engagement, local needs, and institutional social responsibility. The course may include activities such as field
visits, awareness programmes, surveys, or collaboration with local bodies/NGOs, with evaluation based on participation,

field reports, and reflective learning. This course aims to inculcate social sensitivity, ethical values, and experiential
learning in alignment with NEP 2020.
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Program outcomes

The M.Sc. (One-year) Zoology is designed to impart advanced theoretical and practical knowledge to the
students in the field of animal physiology, taxonomy, evolution, biochemistry, endocrinology,
instrumentation and ecology & wildlife conservation. The students will acquire proficiency in a range of
laboratory techniques. The curriculum promotes critical thinking and problem-solving abilities in the
students and the application of different techniques in the field of life sciences. Emphasis is given on
ethical research practices and effective scientific communications. The program enables the students to be
employed in the Government & private sectors, academia, research institutions, and help them to develop

entrepreneurship skills for self-employment.

Course outcomes

Students will develop skills in teamwork and interdisciplinary collaborations, preparing them for careers
in academia, agriculture sector, pharma, and other allied life sciences.

Semesters

Course Name

Course Outcomes

ISt
Semester

DSC-1: ZC-101
Ecology & Wildlife
Conservation

The course imparts a deep understanding of ecosystems,
biodiversity and Indian wildlife. It provides insights into
the ecological principles, ecosystem concepts, wildlife
conservation strategies, including protected areas, captive
breeding and translocation projects; wildlife population
estimation techniques- including transects, camera traps,
tranquilization, immobilization and radio-telemetry.

DSC-2: ZC-102
Instrumentation &
Biostatistics

The course imparts knowledge of the principles and
applications of various microscopy and instrumentation
techniques, including chromatography and electrophoresis
in biological research. Students will be able to analyze data
using descriptive and inferential statistics; interpret results
with statistical tests; use statistical software- MS Excel and
SPSS to analyze biological data.

DSC-3: ZC-103
Biochemistry

It provides knowledge about the chemistry, classification,
structure & functional diversity of biomolecules. Students
will be able to correlate the physiological significance of
enzymatic reactions to the metabolic processes and the role
of biomolecules in homeostasis.

DSC-4: ZC-104
Genetics

This course studies heredity and variation in living
organisms. It covers genes, DNA structure, Mendelian
inheritance, molecular genetics, mutations, and gene
expression. The course explains genetic disorders,
population genetics, and applications in breeding,
biotechnology, and medical science.

DSC-1 Lab: ZCL-101

It provides an understanding of principles of ecology and
wildlife conservation, including ecosystems, biodiversity,
conservation strategies, and human impacts, and develops

5|Page




analytical skills for sustainable management and protection
of natural resources.

DSC-2 Lab: ZCL-102

This course covers principles and use of biological
instruments for measurement and analysis, along with
statistical methods for data interpretation. It includes
experimental design, probability, hypothesis testing, and
application of statistics in biological research, ensuring
accurate analysis and scientific decision-making.

DSC-3 Lab: ZCL-103

This course helps to study chemical processes within living
organisms, including biomolecules such as proteins,
carbohydrates, lipids, and nucleic acids. It covers
metabolism, enzymes, energy production, and molecular
pathways, with applications in health, nutrition, medicine,
and biotechnology research.

DSC-4 Lab: ZCL-104

This lab course develops practical skills in studying
heredity = through  experiments like = chromosome
observation, DNA extraction, karyotyping, and Mendelian
trait analysis. Students learn microscopy, data recording,
and interpretation of genetic patterns, with applications in
breeding, biotechnology, and disease diagnosis.

DSE-1:
ZE-101
Elective-
III

Applied Fish
Biology

This course orients students to the current status and future
prospects of aquaculture, fish farming systems, including
farm preparation and maintenance, fish nutrition, induced
breeding & hatching techniques, harvesting & post-
harvesting practices. The curriculum also addresses fish
diseases, health management for cultured and ornamental
fish and insights into capture fisheries.

Applied
Entomology

This course orients students to the applied aspects of
entomological study. The students will have a knowledge
on sericulture, apiculture, lac culture, life history traits of
vegetables, store grain and fruit pests, termite and its
control, insecticides- uses & mode of action, integrated
pest management.

Applied
Environmental
Biology

This course orients students to address the environmental
challenges and develop sustainable solutions. The students
will have a knowledge of analyzing and mitigating the
environmental  pollution; to apply bioremediation
techniques for ecosystem restoration; environmental
impact assessments and integrated pest management
strategies.

DSE-1 Lab: ZEL-101

It provides practical training related to the elected subject
ZE-03

M.D.E.-101

Basic Bioinformatics

This course introduces the use of computational tools to
analyze biological data. It covers databases, sequence
alignment, protein and gene analysis, and genome
mapping. Students learn to retrieve and interpret biological
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information, supporting research in genomics, molecular
biology, and biotechnology applications.

zl'ld
Semester

DSC-5: ZC-105
Animal Physiology

The course provides a comprehensive understanding of the
function and mechanisms of the body system and the
chemical processes. Students will be able to understand the
physiological mechanisms of respiration, digestion,
excretion, cardiovascular and  nervous system,
neuromuscular transmission, sensory physiology, including
visual and auditory processes and thermoregulation.

DSC-6 ZC-106
Endocrinology

This course imparts a comprehensive understanding of
various endocrine glands and their role in chemical
integration. It also provides understanding about the
hormonal regulation of the reproductive process, including
gonadal functions, hormonal disorders; the role of chemical
messengers- in cellular communication, signaling pathways
regulating the physiological processes and behaviors.

DSC-7: ZC-107
Animal Taxonomy &
Evolution

The course provides a comprehensive understanding of the
basic concepts of animal taxonomy and evolution. The
students will have a knowledge of the principles of animal
taxonomy, classification and nomenclature; taxonomic
characters, keys and molecular approaches to classify
animals; population genetics, speciation; evolutionary
mechanisms, including natural selection, genetic drift,
molecular evolution; speciation and human evolution.

DSC-8: ZC-108
Animal Behaviour

This course studies how and why animals act in response to
internal and external stimuli. It covers instinct, learning,
communication, foraging, mating, and social behaviour,
along with evolutionary and ecological influences. The
course also includes methods of behavioural observation
and data analysis in animals.

DSC-5 Lab: ZCL-105

The course provides a comprehensive understanding of
basic animal physiology, including experiments on organ
function, metabolism, and homeostasis; recording
observations, analyzing data, and applying safety, accuracy,
and scientific reporting skills in laboratory work.

DSC-6 Lab: ZCL-106

This lab course studies hormones and endocrine glands,
including their synthesis, regulation, and functions. It
covers hormonal control of metabolism, growth,
reproduction, and homeostasis. The course also includes
endocrine disorders, diagnostic methods, and applications
in medical and physiological research.

DSC-7 Lab: ZCL-107

This lab course develops skills in identifying and
classifying animals using morphological and anatomical
features. Students learn specimen observation, taxonomic
keys, and phylogenetic analysis, along with studying
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evolutionary relationships, fossil interpretation, and
documentation of biodiversity and evolutionary patterns.

DSC-8 Lab: ZCL-108

This lab course develops skills in observing and recording
animal actions under natural and controlled conditions.
Students learn ethological methods, behavioural sampling,
data analysis, and interpretation of responses related to
feeding, communication, mating, and social interactions,
with applications in ecology and evolutionary studies.

DSE-2: ZE-
102
Elective-IV

This course aims to impart both knowledge and skills

related to the methods & techniques critical for
Methodology | understanding various facets of fish biology. Key topics
in include fish stock assessment and sustainable exploitation,
Fish Biology | fishing methods, habitat ecology, age and growth studies,

analysis of food and feeding habits, reproductive behavior,

fecundity estimation and life history traits.

This course orients the students with various methods of

survey, sampling, collection and preservation of insects.
%Iethodology Students will be able to have knowledge of various tools

and equipment used in the collection, transport and lab
Entomology . .

rearing of larvae and adults; insect taxonomy and uses of

catalogues.

This course orients students to the skills needed for
Methodology | designing and conducting environmental research. The
in students learn to measure and analyze environmental
Environmental | parameters, statistical analysis and software tools to
Biology interpret data and research findings for effective

environmental management and conservation.

DSE-2 Lab: ZEL-102

It provides practical training related to the elected subject
ZE-04

M.D.E.-102

Aquatic Biodiversity

This course studies the diversity of organisms in freshwater
and marine ecosystems. It covers taxonomy, ecology, and
distribution of aquatic flora and fauna, along with habitat
interactions, conservation, and threats. The course
emphasizes sustainable management and protection of
aquatic resources and ecosystems.
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M.Sc. Zoology 1° Sem.
DSC-1 No. of Credits =3

7.C-101: Ecology & Wild Life Conservation

Ecology

Unit I
Limiting factors: Role of biotic and abiotic factors limits population distribution, Liebig’s law of
minimum, Shelford’s law of tolerance and factor interaction
Habitat ecology: Concepts of habitats (desert, arid, semi-arid, subtropical, temperate, alpine, wetlands,
marshes, riverine & lakes)
Forest types, vegetation structure and stratification, habitat fragmentation and ecotone edge effect
Habitat management, use of toposheets and GIS imageries

Unit IT
Population: Concepts, attributes, biotic potential, density, mortality, natality and intrinsic rate of natural
increase
Population Growth: Logistic theory and stochastic models
Population Regulation: Density dependent and density independent factors, fluctuations, predation, prey-
predator relationship and minimum viable population
Community: Concept and Characteristics, density, dominance, diversity, succession of commUnities
Ecosystem: Concept and types of Ecosystems, food chain, energy flow and ecological pyramids
Biogeochemical cycles

Wildlife Conservation
Unit 111

Biodiversity: Factors influencing biodiversity, endemism, indicator species and key stone species
Physiography of India: Biogeographic zones, biotic provinces and their faunal composition

Himalayan region: Altitudinal and latitudinal distribution of habitats and endangered fauna

Conservation strategies: IUCN Categories for Conservation, Indian Wildlife Protection Act, CITES,
WWEF, Project Tiger, elephant, musk deer, Great Indian bustard, translocation projects

captive breeding: Role of central zoo authority in conservation

Protected Area Network: Wildlife sanctuaries, national parks and biosphere reserves

Unit IV

Wildlife population estimation techniques: transects, drive counts, point counts and quadrates

Population indices: Camera traps, natural marking, pug marks, dung, pallets, scats tags, and rings
Capturing, handling and immobilization of wildlife: types of traps, trap setting, methods for capturing
(fish, reptiles, birds & mammals), darts, guns, drugs and antagonists used

Radiotelemetry: Radio collars, antenna, receivers and satellite collars (insects to mammals)

Use of biotechnology in conservation: collection, extraction and preservation of wild DNA samples
Amplification, sequencing and molecular markers

Recommended Books:
1. Krebs: Ecology (4th ed.) Harper Collins College Publisher
2. Richard D. Teague: A Manual of Wildlife Conservation Nataraj Publishers, 1989.
3. Smith RL: Ecology and Field Biology, Harper Collins Publ. 1996.
a. Sutherland, William: Ecological Census Techniques. Cambridge University Press
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M.Sc. Zoology 1* Sem.

DSC-1 Lab: No. of Credits = 2
7ZCL-101: Ecology & Wildlife Conservation

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

Museum specimens showing ecological adaptations
Visit to nearby forests to estimate and understand habitat structure
To identify wild animals based on pugmarks, hoof marks, hair, scat/pellets and calls
Visit to nearby streams, rivers, rivulets, lake, and pond ecosystem to study biotic communities
Determination of abiotic parameters (pH, DO, free CO,, alkalinity, & turbidity) in water sample
Hands-on training to read Toposheets and GIS imageries
Field training on binoculars, spotting scopes, range finder, and camera traps
Set-up quadrates and transects in the field
Physiographic and biotic provinces map preparation
. Ecological pyramids and biogeochemical cycles with the help of ICT tools/charts
. Tranquilization and radio telemetry with the help of ICT tools/charts

mEXX NN R WD =

—_ O

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 1* Sem.

DSC-2 No. of Credits =3
7.C-102: Instrumentation & Biostatistics

Instrumentation
Unit I
Principles and applications of microscopy: Light, Phase Contrast, Transmission Electron Microscopy
(TEM & SEM), and Atomic Force Microscopy (AFM)
Microtome, Cryostat, Oven, BOD Incubator and Laminar Flow
Unit IT
Colorimeter, Spectrophotometer, Trans illuminator, Thermal Cycler and automated DNA Sequencer
Centrifugation: Clinical, High-speed and Ultracentrifuges
Types of Rotors

Unit ITI

Chromatography: Paper Chromatography, Thin Layer Chromatography, and Gas Chromatography
Electrophoresis: Agarose, Polyacrylamide (PAGE) and Capillary Electrophoresis

Biostatistics
Unit IV
Descriptive Statistics: Measures of central tendency and measures of dispersion
Skewness and Kurtosis, Simple Correlation and Linear Regression (Scatter Diagram, Regression
Coefficients & Regression Lines)
Students-T, Chi-Square and F-Tests, Significance of testing and their Purpose
Statistical Software: MS Excel and SPSS

Recommended Books:

Hoel, P.G.: Elementary Statistics. John Wiley & Sons, Inc., New York.

Mahajan: Methods in Biostatistics, (4th ed.). Jaypee Bros. 1984.

Milton & Tsokos: Statistical Methods in Biological and Health Sciences, McGraw-Hill, 1983.
Rana S.V.S. Biotechniques (Theory & Practice) Rastogi Publication. ISBN: 978-81-7133-993
S. Prasad, Elements of Biostatistics 3rd Edition, Rastogi Publication. ISBN: 978-8171339853
Sharma, V.K.: Techniques in Microscopy and Cell Biology, Tata McGraw-Hill

Zar JH: Biostatistical Analysis. Pearson.

Nk W=
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M.Sc. Zoology 1 Sem.

DSC-2 Lab: No. of Credits =2
ZCL-102: Instrumentation & Biostatistics

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

1.

NN WD

Handling of different types of microscopes

Handling of BOD and laminar flow

Microtomy

Chromatography

Agarose gel preparation and electrophoresis

Data presentation (bar diagram, histogram, scatter plot, pie charts)
Descriptive statistics

Data analysis using different statistical software

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 1* Sem.

DSC-3 No. of Credits =3

7.C-103: Biochemistry
Unit I

Enzymes: Classification, zymogens and their activation (protease & prothrombin)
Enzyme Substrate Complex: Concept of E-S complex, binding sites, active site, specificity, lock & key
hypothesis, and induced—fit hypothesis,
Michaelis-Menten equation and its derivation, different plots for the determination of Km and Vmax

Unit I1
Carbohydrate Metabolism I: Pathway and regulation of glycolysis, gluconeogenesis, glycogenolysis, and
glycogenesis
Carbohydrate Metabolism II: Citric acid cycle and its regulation, electron transport chain, oxidative
phosphorylation, pentose phosphate pathway and its regulation
Amino Acid Metabolism: Overview of amino acid degradation, urea cycle (conversion of ammonia into
urea, linkage between urea cycle & citric acid cycle) and its regulation
Conversion of nitrogen to ammonia by microorganisms and overview of amino-acid biosynthesis

Unit I1I
Fatty acid metabolism: Fatty acid oxidation and regulation, oxidation of unsaturated fatty acids and odd
chain fatty acids, f-oxidation in peroxisomes
Ketogenesis: Biosynthesis and utilization of ketone bodies, its overproduction and regulation
Fatty acid biosynthesis and regulation, reactions of fatty acid synthesis, synthesis of triglycerols,
membrane phospholipids and prostaglandins
Cholesterol biosynthesis and regulation

Unit IV

Nucleic Acid Metabolism: Purine & Pyrimidine- biosynthesis and regulation.

Formation of deoxyribonucleotides

Salvage pathway for purine and pyrimidine nucleotides, degradation of purines and pyrimidines into uric
acid and urea, integration of metabolism

Recommended Books:

Berg, Tymoczko, Stryer: Biochemistry, 5™ ed., WH Freeman and Company, 2003.

Garett & Grisham: Biochemistry, 4™ ed., Brooks/Cole Cengage learning, 2010.

Lehninger: Principles of Biochemistry, 4™ ed., Nelson & Cox, WH Freeman and Company, 2007
Murray, Granner, Rodwell: Harper’s Illustrated Biochemistry, 27" ed. McGraw Hill, 2006

Voet & Voet: Biochemistry, 2" ed., Wiley & Sons.

Wilson & Walker: Practical Biochemistry (4" ed.).

A
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M.Sc. Zoology 1 Sem.

DSC-3 Lab: No. of Credits =2
ZCL-103: Biochemistry

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

Demonstration of the enzyme substrate complex with the help of ICT tools/charts
Demonstration of Km and Vmax, Lineweaver-Burk plot with the help of ICT tools/charts
Study of different biochemical cycles with the help of ICT tools/charts

Estimation of proteins using Lowry/Bradford’s method

Colourimetric estimation of glucose

Determination of amino acids by Paper chromatography

Study of salivary amylase under optimal conditions

Nk wd =

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 1* Sem.

DSC-4 No. of Credits =3

7.C-104: Genetics
Unit 1

Monohybrid and Dihybrid crosses with molecular explanations. Incomplete and Co-dominance, Gene
Interaction, Lethal Alleles, Multiple Alleles, Pedigrees.
Unit I1
Modification of Dihybrid Ratios and their biochemical basis. Fine structure of Gene. Statistical
Applications in Genetics (Probability and Significance Testing).
Unit 111
Linkage and crossing over, Genetic mapping techniques. Sex Linked inheritance and genetic disorders.
Mutations and Chromosomal Aberrations. Eugenics.
Unit IV
Operon hypothesis, Lac operon (positive and negative control). Regulation of gene expression in
eukaryotes. Population Genetics: Hardy-Weinberg equilibrium, Genotypic and Allelic frequencies,
Inbreeding, Random mating, Genetic Drift.
Recommended Books:
1. Gardner, Gimmons and Snustad: Principles of Genetics, John Wiley & Sons.
2. Robert, H. Tamarin: Principles of Genetics, Tata McGraw Hill Education Pvt. Ltd. 6
3. Daniel L. Hartl and M. Ruvolo: Genetics Analysis of Genes and Genomes, Jones and Bartlett India
Pvt. Ltd.
4. William S. Klung Cummings, Spencer and Palldino: Concepts of Genetics, Pearson Education,
Pearson Benjamin Cummings.

5. Benjamin A. Peirce: Genetics A conceptual Approach, W.H. Freeman and Company
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M.Sc. Zoology 1 Sem.

DSC-10 Lab: No. of Credits =2
ZCL-210: Genetics

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

1.

A R A

Demonstration of Mendelian inheritance using monohybrid and dihybrid crosses (problem solving
with ratios and molecular explanation).

Demonstration of incomplete dominance and co-dominance through genetic problems.

Problems on gene interaction, lethal alleles, and multiple alleles (e.g., ABO blood group system).
Construction and interpretation of pedigree charts for genetic traits and disorders.

Calculation and analysis of modified dihybrid ratios and their biochemical basis.

Study of probability in genetics and application of chi-square test for significance testing.
Study-based problems on chromosomal aberrations and mutations (numerical + diagrammatic).
Problems on Hardy—Weinberg equilibrium including allele and genotype frequency calculations.
Numerical practice on inbreeding, random mating, and genetic drift in populations.

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 1* Sem.

DSE-1 (ZE-101) No. of Credits =3

ZEF-101: Applied Fish Biology
Unit I
Aquaculture: Concept of Different Culture Systems: Extensive and Intensive Fish Culture, Re-circulatory
Aquaculture System (RAS). Fish Culture: Ponds and Reservoirs, Rice Fields, Bheries, Cage Culture, Pen
Culture, Mono and Poly culture
Preparation and maintenance of fish farm: fertility and pH maintenance, role of fertilizers, water quality
and its maintenance, control of aquatic weeds, insects and predatory fishes
Fish nutrition: natural food and supplementary feeding
Procurement of stocking material from natural sources, induced breeding and use of new generation
drugs, ovaprim, different hatching techniques and transport of fish seed
Unit I1
Culture of Common Carp and Exotic Trout, Prawn Culture
Sewage- Fed Fisheries and Integrated Fish Farming
Common Fish Diseases and Their Control
Mahseer and snow trout Fishery: Current status, problems and perspectives
Culture of Larvicidal Fishes, Characters, and Importance

Unit ITI

Harvesting and Post-Harvesting: Fishing Gears Used in Inland Waters and Seas
Fish Preservation and Processing Techniques
Fish By-Products and their Uses
Fish Spoilage: Causes of Rigor Mortis, Precautions to Control Rancidity and Microbial Spoilage
Nutritive Value of Fish, Biochemistry of Fish Flesh of Indian Major Carps, Storage, Transportation, and
Marketing
Unit IV

Capture and Ornamental Fishery: Rivers, Lakes, Dams/Reservoir Fishery Problems and its perspectives
Estuarine Fishery: Characteristics and Species dynamics

Marine Fishery: Coastal, Offshore and Deep-Sea Fishery (Hilsa, Oil Sardine, Mackerel, Bombay Duck,
Sole, Ribbon, Shark, and Rays), Exclusive Economic Zone (EEZ), Recreational Fishery and Cooperative
Movements, Fish Farmers Development Agencies (FFDA), Climate Change and Fishery, Major, Marine
and Freshwater Ornamental Fishes, their Food and Breeding Needs

Health Management of Ornamental Fishes, Specific Diseases and their Cure

Setting and Maintenance of Aquaria

Recommended Books:

1. Agarwal, N.K. Fish Reproduction APH Publishing Delhi. ISBN 978-8131303573

2. Jhingran V G: Fish and Fisheries of India. Hindustan Publication Corp.

3. R.K. Rath: Freshwater Aquaculture, ond ed., Scientific Publishers, 2000.

4. S.K. Gupta, P.C. Gupta: General and Applied Ichthyology, S. Chand & Comp., 2006.
5. Vadapalli Satyanarayana: Fish Culture, Narendra Publ. House, 2002.
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M.Sc. Zoology 1* Sem.

DSE-1 (ZE-101) No. of Credits =3

ZEEnt-101
Unit I

Insects in Relation to Man: Sericulture, Apiculture and Lac Culture, its Parasites, Predators and Diseases
Insects of Veterinary Importance: Sand Fly, Horse Fly, Sucking Louse and Fleas

Unit I1
Brief Knowledge of Important Household, Vegetable, Store Grain and Fruit Pests with Special Reference
to Distribution, Habits, Habitat, Nature of Damage, Life History and Control
Cutworm (Agrotis ipsilon), Cabbage caterpillar (Pieris brassicae), Rice weevil (Sitophilus oryzae),
Mustard aphid (Lipaphis erysimi), Red cotton bug (Dysdercus cingulatus), and Woolly apple aphid
(Eriosoma lanigerum)
Termite: Important Termites of Family Termatidae (Odontotermis sp.)

Unit II1
Origin of Pests, Insect Pest Control: Mechanical, Physical, Culture, and Biological
Genetic Control: Chemosterilants and Radiation
Integrated Pest Management (IPM), Role of Pheromones and Hormones in Insect Pest Management

Unit IV
Legislative Control of Insect Pests and Quarantine Law
Nomenclature and Classification of Insecticides Based on Mode of Action and Chemical Nature
Environmental Factors Influencing Effectiveness of Insecticides, Persistence, Biodegradability, Hazards
of Insecticides, Precautions and Antidotes

Recommended Books:

1. K.P Srivastava, G.S Dhaliwal, Gursharan Singh: A Textbook of Applied Entomology Vol-1, Publisher:
Kalyani Publishers, Edition: 4th Edition,2023

2. Leland R. Brown, Robert E. Pfadt: Fundamentals of Applied Entomology, Macmillan, 1985

. Manju Yadav: Applied Entomology, Discovery Publishing House, New Delhi, 2003/2004

4. PG Fenemore & amp; Alka Prakash: Applied Entomology, Wiley Eastern Limited. New Age
International 1992/1995/ 2006/2014

(98]
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M.Sc. Zoology 1% Sem.

DSE-1 (ZE-101) No. of Credits =3

ZEEvs-101: Applied Environmental Biology

Unit I
Air: air pollutants (chemistry, sources & control), air quality standards, carbon credits, carbon footprint,
thermal pollution sources and effects
Water: Biochemical aspects of water pollutants (domestic, industrial & agricultural) waste
Water treatment (aerobic & anaerobic treatment processes), water quality standards
Case study-Ganga action plan
Noise pollution: effects of noise and its control

Unit IT
Radioactive fallouts, their effects and safe disposal
Solid waste management: sources and control methods (composting, vermiculture & biogas)
Hazardous waste and its management
Bioremediation (herbicides, pesticides, hydrocarbons, & oil spills)
Ecological restoration: wasteland its reclamation and restoration

Unit 111
Environmental Impact Assessment (EIA): case study of river valley projects and mining
Bioassay: dose-response relationships, frequency, response, and cumulative response
Statistical concepts (LD50-potency v/s toxicity)
Concept of hyper- and hypo-sensitivity factors affecting toxicity

Unit IV
Ecological Experimentation and Models: Theories and hypothesis, experimentation (inductive &
deductive methods)
Models: analytical and simulation models, validation and verification
Biological pest control: use of predators, parasites, parasitoids, and pathogens
Integrated pest management

Recommended Books:

1. Dey, S and Nasrin, B. Ecology of Aquatic Systems, MEDTECH, 2016

2. Joshi, P C and Joshi, N. Ecology and Environment. Himalayan Publishing House, Delhi, 2005
3. Singh, H. R. Environmental biology. S Chand & Company, New Delhi., 2014
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M.Sc. Zoology 1* Sem.

DSE-1 Lab No. of Credits =1

ZEL-101: Elective Lab Course I1I, Based on one from Elective Basket ZE-101
(ZEF-101/ZEEnt-101/ZEEvs-101)
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M.Sc. Zoology 1* Sem.
M.D.E.-101 No. of Credits = 4

Basic Bioinformatics
Unit I

Biology & IT, Computers in biology & medicine, Introduction to Genomics, Proteomics, Drug Design,
etc. Introduction to networking.

Unit I1
Biological sequence data banks (GENBANK, EMBL, PDB, SWISSPROT). Sequence alignments (Global
& Local), Algorithms used (Dynamic & Heuristic) — Needleman Wunsch, Smith Waterman, BLAST,
FASTA; Substitution matrices.

Unit 111
Sequence analysis using s/w tools (DNASIS, GENESCAN). Introduction to Phylogenetic trees,
Algorithms for the construction of phylogenetic trees.

Unit IV
Molecular structure prediction, RNA secondary structure prediction and the algorithm used. Introduction

to the Human Genome Project. Introduction to Bio Perl.

Recommended Books:

1. Attwood & Smith: Introduction to Bioinformatics, Pearson Education Pt. Ltd., 2004.

2. Arsthur M. Lest: Introduction to Bioinformatics, Oxford University Press, 2002.

3. Bioinformatics-Sequence, structure and Databanks, 4th ed. Oxford University Press, 2006.

4. Lacroix and Critchlow: Bioinformatics-Managing Scientific Data, 1st ed., Margan Kaufmann
Publishers, 2003.

5. Misener and Krawetz: Bioinformatics-Methods & Protocol, Vol. 132, Human Press, New Jersey, 2003.
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M.Sc. Zoology 2"* Sem.
DSC-5 No. of Credits =3

7.C-105: Animal Physiology

Unit I
Physiology of respiration: exchange of respiratory gases at the pulmonary surface, transport of respiratory
gases by blood, factors affecting Oxyhaemoglobin Dissociation, neural, and chemical control of
respiration
Physiology of digestion & absorption: functional anatomy of the gastrointestinal tract, gastrointestinal
motility and its regulation, secretions of the gastrointestinal tract, liver and biliary system, digestion and
absorption (proteins, fats & carbohydrates)
Physiology of excretion: formation of urine: functional anatomy of the kidney, glomerular filtration and
its control, reabsorptions and secretions in the tubules, mechanisms of active transport, excretion and
control (urea, sodium, potassium, & other ions), functions of aldosterone, antidiuretic hormone and renin-
angiotensin system in renal physiology, Osmoregulatory mechanisms

Unit IT
Physiology of cardiovascular system: characteristics of vertebrate cardiac muscle, initiation, conduction
and regulation of heart beat, cardiac cycle and cardiac output
ECG and myocardial infarction, blood pressure and its regulation, circulation (open & closed)
Blood composition & function: blood groups, cascade of biochemical reactions involved in coagulation of
blood, lymphatic systems

Unit ITI

Nervous system: Neuron, sensory and motor, ionic basis of resting and action potentials, significance of
myelinated nerve fibers and velocity of conduction
Physiological anatomy of synapse, mechanism of synaptic transmission, transmitters (acetylcholine,
norepinephrine, histamine, & gaba), reflexes and types
Neuromuscular physiology: structural proteins of muscle cells, actin-myosin complex and sliding filament
theory of muscle contraction, excitation-contraction coupling

Unit IV
Sensory physiology: Eye and visual processes- functional anatomy of the structural elements of the retina,
Photochemistry of vision, extraretinal photoreception, visual adaptations in vertebrates
Ear and auditory processes: tympanic membrane and the Ossicular system, conduction of sound from
tympanum to cochlea, functional anatomy of cochlea, sound transmission in cochlea, mechanism of
thermoregulation (poikilotherms, homeotherms, & heterotherms), aestivation and hibernation

Recommended Books:

1. Jain A.K. Manual of Practical Physiology (2019) Arya publ.978-81-7855-846-2

2. Jain A K. Text book of Physiology, Avichal Publication. Co. New Delhi (2021) 978-81-7739-575-4

3. Lauralee Sherwood, Hillar Klandorf, and Paul Yancey. Animal Physiology: From Genes to Organisms.
Cengage Learning (2012)

4. Pandey B.N Zoology Series-Biochemistry Physiology & Endocrinology Tata McGraw Hill ISBN 978-
00-71330-03-9

5. Richard W. Hill, Gordon A. Wyse, Margaret Anderson - Animal Physiology, 3rd Ed-Sinauer
Associates, Inc. (2012)
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M.Sc. Zoology 2" Sem.

DSC-5 Lab: No. of Credits = 2
Z.CL-105: Animal Physiology

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

Preparation of hemin crystals from blood

Counting of RBC and WBC from blood using hemocytometer
Estimation of hemoglobin from blood

Estimation of sugar levels in urine samples using Benedict’s method
Measurement of blood pressure and pulse rate at rest and after exercise
Measurement of rate of oxygen consumption

Examination of permanent slides of different organs of the animals
Detection of blood groups by antisera

Determination of 24 hrs body temperature cycles

VXA R WD =

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 2"* Sem.

DSC-6 No. of Credits =3

7.C-106: Endocrinology
Unit I

Endocrine messengers: Hormones, neurohormones, hormone-like substances (neuronal peptides,
autacoids, pheromones, & neurosecretion)
Hormone biosynthesis: protein peptide hormones (gonadotrophins, thyrotrophin, corticotrophin, steroids,
& catecholamines)
Mechanism of action of steroid hormones and thyroid hormones, hormone receptors

Unit IT
Pituitary gland: Morphology and anatomy of Adeno and neuro hypophysis, adenohypophyseal and
neurohypophyseal hormones, hypothalamic control of hypophyseal hormones
Pineal gland: Structure, secretion and function
Gl-tract hormones: types and functions

Unit 11T

Thyroid gland: Structure and thyroid hormones synthesis, secretion and transport, physiological and
metabolic functions of thyroid hormones, thyroid hormone related disorders
Parathyroid gland: Structure and function
Pancreas: Structure, secretion, and function, regulation of insulin secretion, diabetes mellitus- types and
management
Adrenal gland: Gross anatomy, corticosteroids and catecholamine; structure and function, renin
angiotensin system

Unit IV

Organisation and physiological actions of testis: Androgen binding protein, Inhibin, neuroendocrine
control of testicular functions (GNRH regulation, FSH- effects on germinal epithelium, LH-effects on
Leydig cells, negative feedback regulation)

Organisation and physiological actions of ovary: Folliculogenesis, ovulation, luteinization, ovarian cycles,
seasonal reproductive cycles, causes of sexual dysfunctions in male and female, hormonal and immuno-
contraceptives

Recommended Books:

1. Brooks: Essential Endocrinology (2006) New Age International

2. F.S. Greenspan & P.H. Forsham: Basic and Clinical Endocrinology Maruzen Asian Ed. Lange Medical
Publ. USA, Singapore

Mac E. Hadley: Endocrinology, Prentice-Hall International ed.1988/1992.

Maurice Goodman: Basic and Medical Endocrinology, Raven Press.

Pandey BN & Sanjeev K Endocrinology (2019) Atlantic Pub.& Distributors

Sastry KV: Endocrinology & Reproductive Biology 1st Ed., gh reprint 2021 Rastogi Publ. Meerut
Turner & Bagnara: General Endocrinology, WB Saunders Publisher

A
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M.Sc. Zoology 2™ Sem.

DSC-6 Lab: No. of Credits = 2
7ZCL-106: Endocrinology

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

Examination of permanent slides of different endocrine glands

Endocrine disorders with the help of ICT tools/charts

Studying the release and action of various pituitary hormones with the help of ICT tools/charts
Studying the ovarian cycles (estrus & menstrual) with the help of ICT tools/charts
Understanding the role of contraceptives and IUDs with the help of ICT tools/charts
Understanding the causes of infertility in male and female animals

Understanding the role of endocrine glands in animal behaviour

Nk W=

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 2"* Sem.

DSC-7 No. of Credits =3
7.C-107: Animal Taxonomy & Evolution

Animal Taxonomy
Unit I

Taxonomy and its importance, systematics and evolution, stages of taxonomy (alpha, beta, & gamma)
Origin and development of taxonomy, zoological nomenclature, and its principles, ICZN, nomenclature
and taxonomic hierarchy, concepts of taxon, rank and category, synonyms, homonyms and tautonyms,
type concept
Biological classification: types of classification (artificial, natural & phylogenetic)
Taxonomic characters and taxonomic keys, problems in taxonomy

Unit I1
Concepts of species: biological species concept
Approaches in taxonomy: morphological, anatomical, developmental biology, numerical, ecological,
ethological and molecular taxonomy, trends in taxonomy (biochemical, serological, numerical, &
molecular phylogeny)
Molecular basis of animal taxonomy: genetic polymorphism, electrophoretic variations, amino acid
sequencing for variety of proteins, DNA-DNA and DNA-RNA hybridization
Taxonomic collections, identification, description, preservation, and curation of collections

Evolution
Unit III

Concepts of evolution and theories of organic evolution
Neo Darwinism and population genetics: Hardy-Weinberg law of genetic equilibrium
Destabilizing forces: natural selection, mutation, genetic drift, migration, and meiotic drive
Trends in evolution, molecular evolution (gene evolution, evolution of gene families & assessment of
molecular variation)

Unit IV
Speciation and modes of speciation (allopatric, peripatric, parapatric, & sympatric speciation)
Origin and mechanisms of reproductive isolation
Patterns of speciation: Gradualism and punctuated equilibrium.
Major trends in the origin of higher categories, micro and macro evolution
Ecological significance of molecular variations (genetic polymorphism)
Human evolution: key stages and ancestors

Recommended Books:

Huston A.M.: Biological Diversity, Cambridge University Press, Cambridge.

Hymen L.H.: The invertebrates (all volumes), McGraw-Hill, Philadelphia, USA.

Kapoor, V.C.: Theory and Practice of Animal Taxonomy, Oxford and IBH Publishing Co. Pvt. Ltd.
Species Evolution: Role of Chromosomal Change, Cambridge University Press.

Strickberger: Evolution, Jones, and Bartlett Publishers.

Verma A.: Principles of Animal Taxonomy, Alpha Science International Ltd.

A
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M.Sc. Zoology 2"* Sem.

DSC-7 Lab No. of Credits =2
ZCL-107: Animal Taxonomy & Evolution

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

1. Composition assessment of the taxonomic diversity/biodiversity in different habitat
Influence of climatic conditions on taxonomic diversity in given habitat

Preparation of models showing the status of certain taxa or species in particular habitat
Study of evolutionary history (Eras & Epochs) with the help of ICT tools/charts

Study different types of fossils with the help of ICT tools/charts

Compare vestigial, analogous, and homologous organs using specimens/models/photographs
Understanding the evolution of horses and humans with the help of ICT tools/charts

Study of embryological evidences with the help of ICT tools/charts

PN BN

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 2" Sem.

DSC-8 No. of Credits =3

7.C-108: Animal Behaviour
Unit I

Proximate and ultimate causes of behaviour. Instinct: Definition and characteristics (sign stimuli and
Fixed Action Pattern). Learning behaviour: Definition. Spatial learning. Associative learning, classical
conditioning, operant conditioning.

Unit I1
Imprinting. Kin recognition. Instinct versus learning behaviour. Timing of behaviour: Biological rhythms,
The Biological Clock, Circadian rhythms and their synchronisation with seasonal rhythms. Pineal control
of behaviour.

Unit 111
Communication: Visual, olfactory, acoustic. Bird songs. Amphibian calls. Communication in bats.
Chemoreception: Chemicals as signals in insects, fish and mammals. Role of olfaction in communication
behaviour (territorial, sex recognition, feeding, etc.) in fish and mammals.

Unit IV
Neural control of behaviour: Components of the brain involved in various behaviours. Hormonal Control
of Behaviour. Hormone brain relationships. Sexual behaviour in mammals. Sociobiology: Elements of

sociality and social grouping in animals. Altruism.

Recommended Books:

1. Alcock: Animal behaviour Sinaur Associates, Inc. 1989.

Goodenough et al.: Perspectives on animal behaviour. Wiley & Sons, New York. 1993.
Grier: Biology of animal behaviour, Mosby 1984.

Krebs & Davies: An introduction to behavioural ecology (3rd ed.) Blackwell 1993.

vk we

Lehner: Handbook of ethological methods, Garland STPM Press, New York, 1979.
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M.Sc. Zoology 2"* Sem.

DSC-8 Lab No. of Credits =2
Z.CL-108: Animal Behaviour

A complete record of laboratory work will be maintained by every student. The practical work will
consist of the following:

Study of proximate and ultimate causes of behaviour using case-based examples.

Demonstration of Fixed Action Pattern and sign stimuli through model or video-based experiments.
Study of associative learning through classical conditioning (Pavlovian experiments).

Study of imprinting behaviour using documented animal case studies (e.g., birds).

Study of biological rhythms and circadian activity patterns using activity charts.

Interpretation of seasonal behavioural changes and the role of the biological clock.

Identification and interpretation of bird songs and amphibian calls.

Study of neural control of behaviour using diagrams of brain regions involved in behaviour.

Case studies on hormonal control of behaviour and hormone—brain interactions.

XN R WD =

Note: Additional practical’s can be performed by the department based on theory syllabus.
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M.Sc. Zoology 2" Sem.

DSE-2 (ZE-102) No. of Credits =3

ZEF-102: Methodology in Fish Biology

Unit I
Physiography of pond, lake, streams, river, and reservoir, substrate conditions (hard & soft), particle size
sampling for determining abiotic conditions, sample type, sampling frequency, sampling and preservation
of water for laboratory analysis
Methods for determining physical environment: air and water temperature, current velocity, turbidity, and
transparency
Methods for estimation of chemical environment: pH, conductivity, DO, free CO,, alkalinity, hardness,
chlorides, phosphate, and nitrate

Unit 11

Qualitative analysis, inventory of floral and faunal elements in aquatic ecosystems to class/order level,
Collection and quantitative analysis of biotic communities (density, percent composition), plankton and
benthic communities (periphyton & macro invertebrates), multivariate analysis for comparing
communities at different locations

Computation of indices: species richness, species diversity, Margalef diversity index

Similarity index: identification of fish fauna (carps & catfish), use of keys and monographs

Unit ITI

Fish stocks (concept, test of homogeneity using morphometric & meristic analysis, Truss analysis,
molecular techniques), length-weight relationship, relative condition factor

Quantitative estimation of dietary components (numerical, volumetric, gravimetric & points method),
determining category of food (basic, secondary) and dietary habits (herbi, omni, & carnivore), feeding
intensity (gastrosomatic index)

Determining stages of sexual maturity (macroscopic & microscopic methods), size at first maturity,
spawning season and frequency (gonado-somatic index), fecundity

Unit IV

Determination of age and growth in fishes by hard parts (scale, otolith, & operculum), length frequency
method, identification of annuli, growth rate, back calculation method, estimation of harvestable size of
fish, fishery biology of snow trout and golden mahseer, stock assessment, growth parameters, mortality
exploitation rate, and ratio

FISAT software, fishing gears, and catch per Unit effort (CPUE)

Recommended Books:

1. Agarwal, N.K. and Singh, G. The Ganga in the Himalayas: Fish Diversity and Environment. Narendra
Publishing House, Delhi, 2021 ISBN 978-93-89996-81-4

2. Agarwal, N.K. Fish Reproduction APH Publishing Delhi, ISBN 978-8131303573

3. Bahuguna, P. and Dobriyal, A.K. Biology of the Ornamental Fish Puntius conchonius (Ham. Buch.),
Narendra Publishing House, Delhi, 2019

4. Nautiyal P: Methods in fisheries Science & Aquatic Ecology. Dehradun 2019

5. Talwar, P.K. and Jhingran, A.G. Inland fishes. Oxford ad IBH Publishing Co., New Delhi
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M.Sc. Zoology 2" Sem.

DSE-2 (ZE-102) No. of Credits =3

ZEEnt-102: Methodology in Entomology

Unit I
Research methodology in entomology: introduction, role of entomology in agriculture (beneficial &
harmful insects)
Medical entomology: disease vectors (mosquito, sand fly, tsetse fly, & pathogens), lifecycle, and diseases
Veterinary entomology: vector insects (ticks, mites, flies, & pathogens), lifecycle, and diseases
Entomology: principles, forensic entomological flies, use of human lice in forensic entomology, and
importance

Unit IT
Types of sampling survey, different collection methods, collection of wild flies and domestic insects
Collecting insects in the wild area: tools and equipment, preparing and using baits, collecting from natural
substances, collection permission from govt. Agency (forest department, state biodiversity board (SBB),
& national biodiversity authority), transporting live adults or larvae

Unit 111
Preservation of insects, classification of insects up to the level of families with hands-on experience in
identifying the families of insects and catalogues
Insect laboratory and rearing equipment, experimental designs in field and laboratory, techniques in insect
taxonomy, mortality correction
Bioassay: principles, importance, factors affecting, procedures, apparatus used

Unit IV

Trophic relationships, use of ecological data

Insect diversity: indices, richness, and rarity

Population estimates, coexistence and competition, distribution patterns

Study of terrestrial/aquatic insect biodiversity, physico-chemical parameters of water (turbidity,
transparency, velocity, pH, temperature, CO, & DO, hardness)

Recommended Books:

1. K.P Srivastava, G.S Dhaliwal, Gursharan Singh: A Textbook of Applied Entomology Vol-1, Publisher:
Kalyani Publishers, Edition: 4th Edition,2023

2. Leland R. Brown, Robert E. Pfadt: Fundamentals of Applied Entomology, Macmillan, 1985

3. Manju Yadav: Applied Entomology, Discovery Publishing House, New Delhi 2003/2004

4. PG Fenemore & amp; Alka Prakash: Applied Entomology, Wiley Eastern Limited. New Age
International 1992/1995/ 2006/2014
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M.Sc. Zoology 2" Sem.

DSE-2 (ZE-102) No. of Credits =3

ZEEvs-102: Methodology in Environmental Biology
Unit I
Importance and need of environmental research, problem identification, objectives, significance, scope,
and limitations
Literature survey, importance and designing of the problem to be undertaken
Field survey: site selection, source selection for data acquisition
Sampling strategies (sample size, frequency, bias, & error), project report preparation.
Unit I1

Measurement of solar radiation, wind velocity, air quality monitoring, measurement of oxides of nitrogen,
carbon, sulphur, lead, tropospheric ozone, methane, aerosol, and pesticide

Stack sampling, sample collection for particulate matters (dust fall collection & high-volume sampler),
indoor air pollutants (Radon) measurement

Unit ITI

Water quality analysis: measurement of water temperature, velocity, depth, transparency, dissolved
oxygen, free CO,, pH, turbidity, hardness, alkalinity, BOD, COD, dissolved nutrients (nitrates,
phosphates, sodium, potassium, chloride, etc.), and heavy metals

Sampling methods for terrestrial flora and fauna (quadrate method)

Unit IV

Sampling methods for aquatic fauna and flora (plankton, periphyton, micro, macroinvertebrates, nekton)
Soil types, measurement of soil pH, water holding capacity, organic matter, soil nutrients (nitrate, nitrite,
calcium, & magnesium), sampling of soil fauna, sampling of soil for microbial diversity

Application of statistical, descriptive, and regression analysis in environmental science: parametric and
nonparametric tests, hypothesis testing, T-test, Z-test, F-test, multivariate test, Chi square test, and
Kruskal Wallis test

Statistical software’s: Excel, Statistica, SPSS, etc.

Recommended Books:

1. APHA. Standard Methods for Examination of Water and Wastewater. 22nd Edn., APHA, AWWA,
WPCF, Washington DC, USA, 2012.

2. Edmondson TH. (ed). Freshwater biology, Ward. H B and Whipple, G H, John Wiley and Sons, NY,
1992.

3. Gupta, S.L. & Gupta, H. Research methodology (Text and cases with SPSS application). IBH Pvt Ltd,
2011

4. Welch, P.S. Limnological methods, Mc Graw Hill Book Co. NY.
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M.Sc. Zoology 2" Sem.

DSE-2 Lab No. of Credits =1

ZEL-102: Elective Lab Course IV, Based on one from Elective Basket ZE-102
(ZEF-102/ZEEnt-102/ZEEvs-102)
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M.Sc. Zoology 2" Sem.

M.D.E.-102 No. of Credits = 4

Aquatic Biodiversity
Unit I

Biodiversity: Definition, Concept, Scope and measurement of biodiversity. Types of Biodiversity:
Species, Genetic, Community, Ecosystem. Factors governing biodiversity: Historical & Proximate
Endemic species: Definition, Concept, Scope, Hot spots

Unit I1
Types of aquatic ecosystem & biomes and their characteristics. Freshwater biodiversity. Marine
biodiversity. Biodiversity databases of CMFRI, CIFRI, NBFGR.

Unit 111
Threats to habitats and biological diversity in Freshwater and marine ecosystems. Endangered species.
Physical and chemical characteristics of freshwater bodies. Overview of freshwater biodiversity in
important rivers, lakes, reservoirs, and Wetlands of India with emphasis on the Himalaya.

Unit IV
Impact of Hydroelectric Projects on Aquatic Biodiversity. Environmental Impact Assessment: Case
studies. Environmental flows: Importance for the aquatic flora & fauna. Environmental flows assessment
methodology: Hydrological, hydraulics rating, habitat simulation & holistic.
Recommended Books:
1. KJ Gaston & JI Spicer: Biodiversity: An Introduction
WT Edmondson: Freshwater Biology 27
VG Jhingran: Fish & Fisheries of India

Rivers for Life: Managing water for people and nature, Sandra Postel, Brain D. Richter.

A

Nautiyal P & Singh H R Biodiversity & Ecology of Aquatic Environments. Narendra Publishing
House, New Delhi, 2009
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