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Department of Zoology, Osmania University
Two Year M.Sc. (Zoology) Programme w.e.f. AY 2022—-2023 onwards

Scheme for Choice Based Credit System

-

Semester | Semester Il Semester Il Semester IV
Course /’\‘I:Isk | Credits | Marks Course /':A';s'( Credits | Marks Course /'-\'I:'Isk Credits | Marks . Course /P\ll\rlsk Credits | Marks
Core (ATIB) 3 3 100 Core (EVB) 3 3 100 1 | Core(SMB) 3 3 100 Core (ABT) 3 3 100
(Zoo_101T) : (Zoo_201T) ¢ (Zoo_301T) (Zoo_401T)
Core (ECB) 3 3 100 Core (IMM) 3 3 100 2 | Paper—II (RM) 3 3 100 Paper — 11 (AZ) 3 3 100
(Zoo_102T) (Zoo_202T) (Zoo_302T) (Zoo_402T)
Core (SB) 3 3 100 Core (AP) 3 3 100 3 | Elective - 3 3 100 Elective —IlI 3 3 100
(Zoo_103T) (Zoo_203T) (Zoo_303T) (Zoo_403T)
Core (BIT) 3 3 100 Core (GDB) 3 3 100 4 | Elective-Il 3 3 100
(Zoo_104T) (Zoo_204T) (Zoo_304T)
Practical (ATIB) 4 2 50 Practical (EVB) 4 2 50 5 | Practical (SMB) 4 2 50 Practical 4 2 50
(Zoo_101P) (Zoo_201P) (Zoo_301P) (ABT)
(Zoo_401P)
Practical (ECB) 4 2 50 Practical (IMM) 4 2 50 6 | Practical (RM) 4 2 50 Practical (AZ) 4 2 50
(Zoo_102P) (Zoo_202P) (Zoo_302P) (Zoo_402P)
Practical (SB) 4 2 50 Practical (AP) 4 2 50 7 | Elective - 4 2 50 Elective —IlI 4 2 50
(Zoo_103P) (Zoo_203P) (Zoo_303P) (Zoo_403P)
Practical (BIT) 4 2 50 Practical (GDB) 4 2 50 8 | Elective -l 4 2 50 Project (Pr) 10 5 150
(Zoo_104P) (Zoo_204P) (Zoo_304P) (Zoo_404Pr)
Seminar 2 Seminar 2 9 | Seminar 2 Seminar 2
Total 30 20 600 Total 30 20 600 Total 30 20 600 Total 33 20 600
Titles of the papers offered in each semester
Semester/Paper Semester | Semester | Semester Il Semester IV
Paper| Core Paper Core Paper Core Paper Core Paper
ﬁ\dv\gzgs:;:J;ZT;:;EX;?; SN and(\ét\e/rl;c;ebrate Blolgy Systems Biology (SMB) Animal Biotechnology (ABT)
Paper Il Core Paper Core Paper Core Paper Core Paper
EnVIronrgigr:éft(gg;)servatmn Immunology (IMM) Research Methodology (RM) Applied Zoology (AZ)
Paper Il Core Paper Core Paper Elective | Elective Il
Structural Biology (SB) Animal Physiology (AP) Refer to the Elective Bucket Refer to the Elective Bucket
Paper IV Core Paper Core Paper Elective Il Project
Blologlt_:ri}clsi':;tr;e(n‘stf;;on and Genetics & De\(/glgg)mental Biology Refer to the Elective Bucket
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M.Sc. Zoology

COURSES OFFERED DURING SEMESTER Il and SEMESTER IV

[includes the bucket list of courses offered as Electives]

= Semeste mesteri\
. CoreCourse — | CoreCourse — |
SystemsBiology(SMB) Animal Biotechnology(ABT)
CoreCourse — Il CoreCourse — Il
ResearchMethodology(RM) AppliedZoology(AZ)
ElectiveCourse —| Elective Course —IlI
Neuroscience — | (NS - 1) Neuroscience — Il (NS - 11)
Medical Entomology — I (ME - ) Medical Entomology — Il (ME - 1)
Toxicology — I (TOX - 1) Toxicology — Il (TOX - 1)
Parasitology — I (PRS- 1) Parasitology — Il (PRS - 1)
Comparative Animal Physiology — | (CAP - I) Comparative Animal Physiology — Il (CAP - 1)
Principles of Fisheries — I (PF - 1) Principles of Fisheries — Il (PF - 11)
Agricultural Entomology — I (AE - ) Agricultural Entomology — Il (AE - 1I)
‘ ! ElectiveCourse — II Project
*Principles of Toxicology (PT)
Endocrinology (EN)
Phytonematology (PN)
Sericulture (SER)
Zoonotic Diseases (ZD)
Bioremediation (BR)
. Wildlife Techniques (WT)
Cancer Biology and Therapeutics (CBT)

Note: Student must choose at least one Course(earlier known as Paper) from the bucket of Electives
being offered at the department (courses offered are based on the availability of the subject experts at
the department) at the commencement of the Semester Ill and Semester IV.

* Students chgosing Toxicology — 1 (Tox - 1) as Elective Course — |, are not eligible to select Principles of
Toxicolbgy (PT) as Elective — .

Project offered in the IV Semester carries credits and grades will be awarded to the same.
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M.Sc. Zoology

Semester - |
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M.Sc. Zoology
Code Zoo_101
Semester — |
CORE PAPER
Paper IV: Advances in Taxonomy & Invertebrate Biology [ATIB]

COURSE OUTCOMES

By the end of this course, students will be able to:

Understand the fundamental concepts of systematics, taxonomy, and classification, including the branches of taxonomy such as
cytotaxonomy and chemotaxonomy, numerical taxonomy and cladistics, as well as recent trends in biosystematics like molecular
taxonomy and integrative approaches.

Explore the taxonomic hierarchy of ranks and various species concepts, including biological, evolutionary, phylogenetic, and
ecological concepts.

Gain proficiency in the International Code for Zoological Nomenclature (ICZN), including its operative principles, interpretation,
and application of essential rules.

Learn about zoological types and understand the basis of scientific names.

Study the respiratory and excretory systems in Annelida, Arthropoda, and Mollusca, and explore the unique features of each.
Understand the reproduction and development in Cnidaria, including the concept of metagenesis and its significance in the life
cycle.

Differentiate between Prokarya and Eukarya, as well as Radiata and Bilateria, and recognize the biological and medical
importance of sponges.

Examine feedihg and digestion mechanisms in various invertebrate groups, including Protozoa, Porifera, Helminthes, Mollusca,
and Echinodermata.

Explore specialized feeding mechanisms like filter feeding in Polychaeta and the evolutionary origin of nerves and cnidarian nerve
nets.

Learn about the different types of circulatory mechanisms, both open and closed, in Annelids and Arthropods.

Investigate the types of helminthic parasites and their parasitic adaptations.

Understand the evolutionary and phylogenetic significance of larval forms in crustaceans and echinoderms.

Examine the systematic position, general organization, and affinities of various invertebrate groups, including Rotifera,
Rhynchocdela, Ectoprocta, and Entoprocta.

Explore intriguing concepts such as eusociality in insects, autotomy, and regeneration in echinoderms, and the significance of
connecting links in the evolution of invertebrates.

15 Hrs

UNIT | - Advances in Taxonomy

1.1

1.2
13

1.4

1.5

Basic concepts of systematics, taxonomy and classification; Branches of taxonomy —
Cytotaxonomy and Chemotaxonomy; Numerical Taxonomy and Cladistics.
Recent trends in biosystematics — Molecular taxonomy and Integrative approaches.
Taxonomic hierarchy of ranks; Species concepts - Biological, Evolutionary, Phylogenetic, and
Ecological.
International Code for Zoological Nomenclature (ICZN) — Operative principles, interpretation and
application of important rules.
Zoological Types — Holotype, Paratype, Syntype, Allotype; Scientific names and their basis —
Eponym, Toponym, Taxonym, Bionym, Morphonym.

15 Hrs

UNIT Il - Invertebrate Biology - |

2.1

2.2

2.3

2.4

Cohcepts of Prokarya & Eukarya and Radiata & Bilateria; Concept of Ecdysozoa &
Lophothrochozoa; Biological and medical importance of sponges.

Feeding and digestion in invertebrates - Protozoa, Porifera, Helminthes, Mollusca, and
Echinodermata

Filter feeding in invertebrates - Polychaeta; Origin of nerves and cnidarian nerve nets; Open and
closed type of circulatory mechanisms in Annelids and Arthropods

Respiration and excretory system in in Annelida, Arthropoda, and Mollusca
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2.5

M.Sc. Zoology
Reproduction and development in Cnidaria; Metagenesis and its significance.
15 Hrs

UNIT lll - Invertebrate Biology — Il

3.1 Types of helminthic parasites; Parasitic adaptations in helminthes
3.2 Crustacean larval forms: Evolutionary and phylogenetic significance
3.3 Echinoderm larval forms: Evolutionary and phylogenetic significance
3.4  Systematic position, general organization and affinities of a) Rotifera; b) Rhynchocoela; c)
Ectoprocta and Entoprocta
3.5  Eusociality in insects; Autotomy and regeneration in echinoderms; Concept and
significance of connecting links in invertebrates
PRACTICALS
1. Identifica.tion,'classification and salient feature of selected protozoans (three to five examples) of
medical importance
2. Identification, classification and salient features of selected helminths (two to four examples) of
medical importance
3. Study of section of certain representatives of Cnidaria, Platyhelminthes and Annelida to
understand coelom evolution and their types
4.  Study of larval forms of Platyhelminthes
5. Study of larval forms of crustaceans
6.  Study of larval forms of Echinodermata
7. Mounting and study of different types of mouth parts in house fly (piercing and sponging),
butterfly (siphoning), and mosquito (piercing and sucking).
8. Study of Peripatus and Balanoglossus for their evolutionary significance
9.  Study of respiratory organs in arthropods— book lungs, trachea, spiracles (models / virtual).
10.  Excretory organs in platyhelmiths, annelids and arthropods — Flame cells, Malphigian tubules and
Nephridia (models / virtual).
11. Preparation of permanent slides of zooplanktons (minimum three different types of species).
12.  Culture of Paramecium/Vorticella/Dorsophila to study their morphological features.
13. Collection and identification of parasites from cockroach.
14. Demonstration and practice of virtual dissection of digestive, circulatory, respiratory, nervous and
reproductive systems in cockroach/prawn.
15.  Visit to Freshwater Biology Research Station, Zoological Survey of India, Hyderabad and submit a

report.

Submission of assignment on: 1) International Code for Zoological Nomenclature; 2) Molecular
taxondmy; 3) Life cycle of Paragonimus westermani; 4) Foot in Mollusca; 5) Shell in Mollusca; 6)
Social life of the bee and ant; 7) Life history of silk moth and lac insect; 8) Diagrams of larvae of

Crustacea; 9) Diagrams of larval forms in Echinoderms; 10) Morphology of Vorticella, Ostracoda,
Copepoda, Tubifex, and Chaetognatha.

[To be submitted at the time of Practical Examination — 5 Marks]

Assignments

1. Theory essighment will be three detailed essays on any one topic each from Units |, Il & I1I.

The theory assignment shall be submitted to the concerned teacher handling the course
by the submission date decided by him/her.
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M.Sc. Zoology

2. Practical Assignment shall be submitted at the Semester end Practical Examination. The

practical assignment shall be submitted to the concerned teacher handling the course by
the submission date decided by him/her.

Suggested Books

1

OCooNOOUL B~ WN

N
W N RO

14

Principles of Systematic Zoology (2nd Edition) by E. Mayr and P.D. Ashlock

Five Kingdoms - An Illustrated Guide to the Phyla of Life on Earth by L. Margulis & M.J. Chapman
Animal Taxonomy: Principles & Practices by D.N. Pandit

A Textbook of Zoology Vol. | by Parker and Haswell (Revised)

The Invertebrates Vol. | to Vol. VI by L. H. Hyman

Invertebrate structure and function by E. J. W. Barrington

Invertebrate Zoology by P. A. Meglitsch

Life of Invertebrates by Russel Hunter

Invertebrate Zoology by Rupport and Barnes

Life of Invertebrates by S. N. Prasad

Evolutionary Biology by Eric C. Mitkoff

Worms and Man by D. W. T. Crompton

Parasitology by Noble and Noble
Regeneration by S. M. Rose-Appleton
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M.Sc. Zoology
Code Zoo_102
. Semester — |
CORE PAPER
Paper Il - Environmental and Conservation Biology [ECB]

COURSE OUTCOMES

By the end of this coyrse, students will be able to:
<

®  Understand the fundamental concepts of ecosystems, including the different types of ecosystems such as aquatic (freshwater
and marine) and terrestrial ecosystems.

®  Explore key ecological principles, including the laws of limiting factors, minimum, tolerance, and the tragedy of the commons,
and understand their relevance to ecosystem dynamics and management.

e  Examine the concepts of ecosystem stability and complexity, including the role of micronutrients and macronutrients in
ecosystem functioning.

®  Study population characteristics and dynamics, including growth curves (sigmoid curve, J curve, and hyperbola), the logistic
equation, and concepts related to population growth.

e Investigate the concept of climate change and its impacts on ecosystems, as well as avenues for mitigating climate change.

*  Analyze community structure and species diversity, including diversity indices (Simpson Diversity, Shannon Diversity, Evenness
Index), and the interactions between abiotic and biotic factors.

e  Understand concepts related to biota, habitat, and biome, as well as the ecotone concept, edge effect, ecological niche, niche
overlap, and productivity in ecosystems.

e Examine trophodyn'amics and the eutrophication of lakes, as well as concepts of solid waste management, reduction, reuse, and
recycling.

e Learn about biological indicators of water quality and how to assess and manage water quality.

e  Explore biological waste management, the impact of plastic pollution and ocean acidification, and their implications for achieving
Sustainable Development Goals (Goals 13, 14, and 15).

e Understand the principles, scope, and purpose of Environmental Impact Assessment, as well as the concept of carbon footprint
and the transition to a zero-carbon economy.

e EXamine the concepts of natural resources, including renewable and non-renewable resources, and the consequences of
resource overexploitation, including deforestation, water table depletion, and land degradation.

e Learn about the role of ecological restoration in conservation efforts and the challenges associated with the displacement and
settlement of local communities.

¢ Explore major conservation movements in India, the role of non-governmental organizations (NGOs) in conservation efforts, and
initiatives like Project Tiger.

*  Understand the national legislation for protecting biological resources in India, including the Biodiversity Act, 2002, and
Biodiversity Rules, 2004. Gain insights into the historical perspective on conservation in India. )

15 Hrs

UNIT I - Basic Concepts of Ecology

1.1 Concepts of ecosystems; Types of ecosystems — Aquatic (freshwater and marine) and
Terrestrial; '

1.2 Concepts of laws of limiting factor, minimum, tolerance and tragedy of commons; Ecosystem
dynamics and management; Stability and complexity of the ecosystem

1.3 Micronutrients and macronutrients; Role in aquatic and terrestrial ecosystems.

1.4 Population characteristics and dynamics; Growth curves and pyramids; sigmoid curve, J curve
and hyperbola; Logistic equation and concepts relating to growth

1.5 Concept of climate change; Impacts of climate change on ecosystems; Mitigation of
climate change.

15 Hrs

UNIT Il - Community Organization and Structure

2.1 Community analysis, species diversity; Ecotone concept and edge effect; Interaction
between abiotic and biotic factors.

2.2 Concepts of biota, habitat and biome; ecological niche and niche overlap; Concepts of
productlvxty, Trophodynamics and Eutrophication of lakes.
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2.4
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M.Sc. Zoology
Solid waste management; Biological indicators of water quality; Water quality
assessient and management.
Acid rain sources and its impact on the biological system; Greenhouse effect, global warming,
and ozone depletion; Impact of plastic pollution and ocean acidification.
Environmental Impact Assessment — principle, scope and purpose; Concept of carbon footprint
and zero carbon economy.

15 Hrs

UNIT Il — Natural Resource Management and Conservation

3.1 Concepts of natural resources — renewable and non-renewable resources.
3.2  Overexploitation of resources — deforestation, water table depletion and land degradation.
3.3 Role of ef:o!ogical restoration in conservation; Displacement and settlement of local
communities.
3.4  Major conservation movements in India; NGOs in conservation efforts; Conservation in
India - Project Tiger.
3.5 National legislation for protecting biological resources — Biodiversity Act, 2002 and
Biodiversity Rules, 2004; Historical perspective on conservation in India.
PRACTICALS
1. Enumeration and identification of benthos and pelagic zooplanktons.
2. ldentification of the freshwater faunal diversity (snails, fishes, amphibians and waterbirds) of the
local habitat. * ~
3. Identification of the terrestrial faunal diversity (butterflies, reptiles, birds and mammals) of the
local habitat.
4,  Estimation of particulate matter in the air.
- 5. Estimation of nitrates and nitrites in the water sample.
6.  Estimation of total alkalinity in the water sample.
7.  Estimation of phosphates in the water sample.
8.  Estimation of magnesium in the water sample.
9.  Estimation of calcium in the water sample.
10. Estimation of dissolved oxygen in the water sample.
11. Determination of water quality index.
12. Calculation of species diversity indices — Simpsons index, Shannon Wieners index, and Evenness’
index -
13. Estimation of land use change using Google Earth imagery.
14. Visit to Solid Waste Management or Treatment Plant and submission of a report.
15. Visit to Nehru Zoological Park, Hyderabad or other biodiversity rich area in and around Hyderabad

and submission’of a report.

Submission of assignment on: 1) Growth curves 2) Ecological Pyramids 3) Eutrophication; 4)
Biogeographical regions of India; 5) Population dynamics; 6) Biogeochemical cycles; 7) Status of
lake in the surrounding area; 8) Renewable and Non-renewable resources; 9) Overexploitation of
natural résources; 10) Green audit — Concepts and process; 11) Major conservation movements in
India; 12) Role of NGOs in conservation; 13) Sustainable Development Goals.

[To be submitted at the time of Examination — 5 Marks]

Assignments

6
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M.Sc. Zoology
1. Theory Aswgnment will be three detailed essays on any one topic each from Units I, Il & III.
The theory assignment shall be submitted to the concerned teacher handling the course
by the submission date decided by him/her.
2. Practical Assignment shall be submitted at the Semester end Practical Examination. The
practical assignment shall be submitted to the concerned teacher handling the course by
the submission date decided by him/her.

Suggested Books
1 Caughley, G., and A. Gunn. 1996. Conservation Biology in Theory and Practice. Blackwell Science,
Cambridge, Massachusetts, U.S.A
2 Cox, G. W. 2005. Conservation Biology: Concepts and Applications. McGraw-Hill, Dubuque, lowa,
US.A
Dasmann, R., 1981. Wildlife Biology, 2nd ed. John Wiley and Sons, NY
4  Dobson, A. P. 1996. Conservation and Biodiversity. Scientific American Library, New York, New
York, U.S.A
5  leffries, M. ). 1997. Biodiversity and Conservation. Routledge, New York, New York, U.S.A
6  Mills, L. Scott 2006. Conservation of Wildlife Populations. Blackwell Science, Oxford, U. K
7 M'Iner Gulland, E. J., and R. Mace. 1998. Conservation of Biological Resources. Blackwell Science,
Oxford
8  Morris, W. F., and D. F. Doak2002. Quantitative Conservation Biology: Theory and Practice of
Population Viability Analysis. Sinauer Associates, Sunderland, Massachusetts, U.S.A
9  Sinclair, A.R. E., J. M. Fryxell, and G. Caughley2006. Wildlife Ecology, Conservation and
Management, Blackwell Publishing
10 Soulé ME (ed) 1986. Conservation biology: the science of scarcity and diversity- Sinauer,
Sunderland

w

11 Bram F. Noble 2005. Introduction to Environmental Impact Assessment: A Guide to Principles and
Practice. Oxford University Press, London

12 John A. Wiens and Michael R. Moss 2005. Issues and Perspectives in Landscape Ecology.
Cambridge University Press, London

13 Aparna Sawhney 2004. The New Face of Environmental Management in India. Ashgate Publishing
Ltd., Sheffield




