
1 
 
 
 
 
 

 

KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

 
Course Structure and Syllabus for M.Sc. Zoology  

 

w.e.f 2020-21 admitted batch (Regulation: R2020) 

 

1 Title of the Course M.Sc. ZOOLOGY 

2 Duration of the Course 2 Years (Four Semesters) 
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Eligibility criteria for 

admission 

 

The candidate seeking admission in to M.Sc. Zoology course 

should have passed a Bachelors Degree examination not less 

than three years duration in any discipline with zoology at 10 

+ 2 level or should have passed Bachelors Degree 

examinations not less than three years duration in any 

discipline with zoology as one of the subject or Biological 

Sciences. 

4 Level of the course Post Graduation 
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Mode of admission 

The mode of admission is through KRUCET conducted by 

Krishna University 
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Objectives of the course 

The objective of M.Sc. Zoology course is to impart 

knowledge and training in the recent advancements and 

modern trends and technologies in the field of Zoology with 

an aim to develop research in commercial and scientific 

applications 
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Course requirements 

The course shall include Theory papers, Labs, Assignments, 

Tests, Seminars and Project Works 
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Number of working days 

In each semester at least ninety working days must be 

dedicated for theory classes, practical classes and seminars 



2 
 

KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc.: Zoology (ZOO) 
 

Semester – I 
 
 

 

Paper Code 
(YEAR/SUB/SEM/PAPER) 

 
Title of the Paper 

Hours Credits 

L T P 
Theory Practicals 

20 ZOO 101 Systematics of Invertebrates 4 - - 4 - 

20 ZOO 102 Anatomy of Invertebrates & 
Vertebrates 

4 - - 4 - 

20 ZOO 103 
Cell Biology & Genetics 4 - - 4 - 

20 ZOO 104 
Population Genetics & Evolution 4 - - 4 - 

20 ZOO 105 Systematics of Invertebrates 
Anatomy of Invertebrates & 
Vertebrates lab 

- - 8 - 4 

20 ZOO 106 Cell Biology & Genetics and 
Population Genetics & Evolution 
lab 

- - 8 - 4 

 Sub-Total 16 - 16 16 8 

 
Total 32 hours per week 

24 Credits per 

semester 

 

L - Lecture, T- Tutorial & P – Practicals 

 

 

Semester –II 
 
 

 
Paper Code 

(YEAR/SUB/SEM/PAPER) 

 
Title of the Paper 

Hours Credits 

L T P 
Theory Practicals 

20 ZOO 201 
Systematics of Vertebrates and 

Wild life conservation 
4 - - 4 - 

20 ZOO 202 Comparative Animal Physiology 4 - - 4 - 

20 ZOO 203 Bio-analytical techniques 4 - - 4 - 

20 ZOO 204 Immunology and Parasitology 4 - - 4 - 

20 ZOO 205 Systematic of Vertebrates & Wild 

life conservation and Animal 
Physiology 

- - 8 - 4 

20 ZOO 206 Bio-analytical Techniques and 

Immunology and Parasitology 
- - 8 - 4 

20 OE ZOO 207 Open Elective - 1 4 - - 4 - 

 Sub-Total 20 - 16 20 8 

 
Total 36 hours per week 

28 Credits per 

semester 



3 
 

Semester –III 
 
 

 

Paper Code 
(YEAR/SUB/SEM/PAPER) 

 
Title of the Paper 

Hours Credits 

L T P Theory Practicals 

20 ZOO 301 Ecology and Animal Behaviour 4 - - 4 - 

20 ZOO 302 Gamete biology and Endocrinology 4 - - 4 - 

20 ZOO 303 Intellectual property rights (IPR) 

Biosafety, Bioethics 
4 - - 4 - 

20 ZOO 304 Animal Biotechnology 4 - - 4 - 

20 ZOO 305 Ecology ,Gamete biology and 
Endocrinology lab 

- - 8 - 4 

20 ZOO 306 Intellectual property rights and 

Animal biotechnology lab 
- - 8 - 4 

20 OE ZOO 307 Open Elective - 2 
4 - - 4 - 

 Sub-Total 20 - 16 20 8 

 
Total 36 hours per week 

28 Credits per 

semester 

 

Semester – IV 
 
 

Paper Code 

(YEAR/SUB/SEM/PAPER) 

 

Title of the Paper 

Hours Credits 

L T P 
Theory Practicals 

MOOCS 
20 ZOO 401 

MOOCS 4 - 
- 

4 
- 

 

20 ZOO 402.1 

OR 
20 ZOO 402.2 

Elective-I 

Industrial Zoology 

OR 

Entomology 

 
4 

 
- 

 

- 
 

4 

 

- 

 

20 ZOO 403.1 

 

OR 

20 ZOO 403.2 

Elective-II 

Biotechnological applications in 

Aquaculture 
OR 
Principles of Toxicology 

 

 
4 

 

 
- 

 

- 

 

 
4 

 

- 

20 ZOO 404 Aquaculture Management and 
Strategies 4 - 

- 
4 

- 

20 ZOO 405 
Aquaculture Management lab - - 4 - 

2 

 

20 ZOO 406 

Project work 

Project Work 
midterm review 

   2 
(50 M) 

Project evaluation 
  6 

(150 M) 
 Sub-Total 16 - 4 16 10 

 
Total 20 hours per week 

26 Credits per 

semester 
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 Open Electives: 

 
Paper Code Title of the Paper Semester Credits 

20 OE ZOO 207 Open Elective -1 II 4 

20 OE ZOO 307 Open Elective -2 III 4 

 

 Total number of credits at the end of course: 

 

S.No Semester Credits 

1 I Semester 24 

2 II Semester 28 

3 III Semester 28 

4 IV Semester 26 

TOTAL 106 

Note: *Open Elective/Non-core 8 Credits will not be considered for division / 

percentage. 

 Evaluation 

I Semester Marks 

1. Four theory papers 4X100 = 400 

2. Title of the paper(s) Practical-1=100 Total = 600 M 

3. Title of the paper(s) Practical-2 =100 
 

 

 

II Semester Marks 

1. Four theory papers 4X100 = 400 

2. Title of the paper(s) Practical-1 = 100 Total = 600 M 

3. Title of the paper(s) Practical-2 = 100 

 
 

III Semester Marks 

1. Four theory papers 4X100 = 400 

2. Title of the paper(s) Practical-1 = 100 Total = 600 M 

3. Title of the paper(s) Practical-2 = 100 

 

IV Semester Marks 

1. Four theory papers 4X100 = 400 

2. Title of the paper(s) Practical = 100 Total = 700 M 

3. Project work = 200 

 
 

Grand total Marks = 600+600+600+700= 2500 

1. Open Elective / Non-core I of student choice from other departments 100M Total = 200M 

2. Open Elective / Non-core II of student choice from other departments 100M 
 

Note: Open Elective/Non-core 200 marks will not be considered for division / 

percentage. The total marks will be 2500 only. 
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 Procedure to evaluate midterm examinations: 

- Theory: 
 

Midterm Examinations – I & II 30 marks 

 

Note: Final midterm semester marks shall be arrived at by considering the marks 

secured by the student i.e., average of the two mid examinations. 
 

For Example: 

If the student attended both the mid-term examinations: 

Marks obtained in first mid: 30 

Marks obtained in second mid: 30 

Final mid semester Marks: (30+30) = 60/2= 30 

 
If the student attended only one mid-term examination: 

 If the student is absent for any one midterm examination, the final mid 

semester marks shall be is as follow for Example: 

Marks obtained in first mid: 30 

Marks obtained in second mid: Absent 

Final mid semester Marks: (30+0) = 30/2= 15 

 

- Practical: 
 
 

*Continuous assessment/ 

Day to day work evaluation 

Semester End Exam Total 

30 marks 70 marks 100M 

*Continuous assessment sheet given below. 

 

Note: For practical courses, there shall be a continuous assessment/day to day work evaluation 

during the semester for 30 sessional marks and end examination shall be for 70 marks. Day-to- 

day work in the laboratory shall be evaluated for 30 marks by the concerned laboratory teacher 

based on the regularity/record/viva. The end examination shall be conducted by the concerned 

laboratory teacher and external examiner in the subject nominated by the university. Both internal 

and external examiners have to sign on the marks sheet. 

 

 Internal marks will be awarded by internal examiner only. 
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Template 

 

Krishna University, Machilipatnam - 521003 

Department of Biosciences & Biotechnology 

Day to day evaluation sheet / Continuous Evaluation of Practicals 
 

Course: PG Program: M.Sc. Zoology 

Subject Title with Code: Academic Year: 
 

 

 

 

Student 

Roll. No 

Student 

Name 

Experiment & Marks Total 

Marks 

(100) 

Final 

Marks 

(30M) 
1 

(10M) 

2 

(10M) 

3 
(10M) 

4 
(10M) 

5 

(10M) 

6 

(10M) 

7 

(10M) 

8 

(10M) 

9 

(10M) 

10 

(10M) 
  

              

              

 
 

*Number of experiments varies from subject to subject. Each experiment carries 10M. 
 

*Note: If the final marks are in fraction, it shall be rounded off to the next number. 

 

 

 

 

 

Faculty/Lab In charge Signature with date 
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 PROJECT: 
 

 

Project midterm review 50 marks 
Project evaluation 150 marks 

 
- Procedure for Conduct and Evaluation of Project Midterm review: 

After selecting the specific project topic, the student shall collect the information 

and prepare an abstract, showing his/her understanding of the proposed project 

topic as a summary and submit the same to the department before implementation 

of the project in the beginning of the IV Semester. The status of the project work 

will be reviewed and the presentation shall be evaluated by the departmental 

committee consisting of Head of the Department, Project supervisor and a senior 

faculty member after two months of the project. It shall be evaluated for 50 marks. 

A student shall acquire 2 credits assigned to the Project midterm review, when 

he/she secures 40% or more marks for the total of 50 marks. There shall be no 

external evaluation for Project midterm review. 

In case, if a student fails in Project midterm review, a re-review shall be conducted 

within a month. In case if he/she fails in the re-review also, he/she shall not be 

permitted for Project Evaluation. Further, such students shall reappear as and when 

IV semester regular examinations are conducted. 

Procedure for Conduct and Evaluation of Project Evaluation: 

Out of a total of 200 marks, 50 marks for Project Review and for the Project 

Evaluation, 100 marks shall be for Project report/thesis/record and 50 marks for 

the End Semester Examination (Viva-voce). The Viva- Voce shall be conducted  

by a committee consisting of HOD, Project Supervisor and an Examiner 

nominated by the University. 
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M.Sc- ZOOLOGY- Summary of Course Structure  

Semester – I 

S.No Paper 

No. 

Title of the paper 
Paper 

Code 

Internal 

Marks 

External 

Marks 

Total 

Marks 

1. Paper-I Systematics of Invertebrates  20 ZOO 101 30 70 100 

2. Paper-II Anatomy of Invertebrates & Vertebrates  20 ZOO 102 30 70 100 

3. Paper-III Cell biology & Genetics 20 ZOO 103 30 70 100 

4 Paper-IV Population Genetics & Evolution  20 ZOO 104 30 70 100 

5. Pract-I Systematics of Invertebrates and  Anatomy of 

Invertebrates & Vertebrates 
20 ZOO 105 30 70 100 

6. Pract-II Cell biology & Genetics and Population Genetics & 

Evolution 
20 ZOO 106 30 70 100 

Semester – II 

S.No Paper No. Title of the paper 
Paper Code Internal 

Marks 
External 

Marks 
Total 

Marks 

1. Paper-I Systematics of Vertebrates & Wild Life 

Conservation   

20 ZOO 201 30 70 100 

2. Paper-II Comparative Animal Physiology  20 ZOO 202 30 70 100 

3. Paper-III Bio-analytical Techniques  20 ZOO 203 30 70 100 

4. Paper-IV Immunology & Parasitology 20 ZOO 204 30 70 100 

5. Pract-I Systematics of Vertebrates & Wild Life 

Conservation  and Comparative Animal Physiology 

20 ZOO 205 30 70 100 

6. Pract-II Bio-analytical Techniques and Immunology & 
Parasitology 

20 ZOO 206 30 70 100 

7 Paper V  (Open elective-I) 20 OE ZOO 207 30 70 100 

Semester –III 

S.No Paper No. Title of the paper 
Paper 

Code 

Internal 

Marks 

External 

Marks 

Total 

Marks 

1. Paper-I Ecology & Animal Behaviour  20 ZOO 301 30 70 100 

2. Paper-II Gamete Biology & Endocrinology 20 ZOO 302 30 70 100 

3. Paper-III Intellectual Property Rights (IPR), Biosafty, 

Bioethics 
20 ZOO 303 30 70 100 

4. Paper-IV Animal Biotechnology  20 ZOO 304 30 70 100 

5. Pract-I Ecology & Animal Behaviour and Gamete 

Biology & Endocrinology 

20 ZOO 305 30 70 100 

6. Pract-II Intellectual Property Rights (IPR), Biosafty, 

Bioethics and Animal Biotechnology 
20 ZOO 306 30 70 100 

7 Paper V  (Open elective-II) 20 OE ZOO 307 30 70 100 

Semester –IV 

S.No Paper No. Title of the paper 
Paper Code Internal 

Marks 
External 

Marks 
Total 

Marks 

1. Paper-I MOOCS 20 ZOO 401 30 70 100 

2. Paper-II Elective-I 
Industrial Zoology  
Or 
Entomology 

 
20 ZOO 402.1     
    Or 

20 ZOO 402.2 

  30 70 100 

3. Paper-III Elective-II 

Biotechnological Applications in Aquaculture 

Or  

Principles of Toxicology 

20 ZOO 403.1 

    Or 

 

20 ZOO 403.2 

  30 70 100 

4. Paper-IV Aquaculture Management & Strategies 20 ZOO 404   30 70 100 

5. Pract-I Aquaculture Management Lab 20 ZOO 405   30 70 100 

6. Pract-II     Project   20 ZOO 406      50 150 200 

 

 

 

 

 

 

 

 

 

 



 

KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title: 20 ZOO101 : Systematics of Invertebrates 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 Course Learning Objective(s):

-  To make students to understand   the classification of  Invertebrates. . 

 

Unit-I 
Definition and basic concepts of biosystematics and taxonomy, Histological resume of Systematics hierarchy of 
categories, Taxonomic characters – different kinds 

Dimensions of speciation and taxonomy characters, Dimensions of speciation- types of lineage changes, 

production of additional lineage, Mechanisms of speciation in panmictic and apomictic species, Species 

concepts – species category, different species concepts: sub-species and other infra specific categories, 

biological mechanism of genetic incompatibility 

 

Unit-II 
Procedure keys in taxonomy, Taxonomic procedures – taxonomic collections, preservation, curetting process of 
identification 

Trends in biosystematics – concepts of different conventional and newer aspects, Chemotaxonomy- 

Cytotaxonomy- Molecular taxonomy, classification based on acoelome, pseudocoelome, eucoelome, nutrition 

and feeding 

 

Unit-III 
Process of typification and different Zoological types, International Code of Zoological Nomenclature (ICZN) – 
its operative principles, Zoological nomenclature, Formation of scientific names of various taxa 

 

General characters and Systematics of Phylum-Protozoa,and Porifera 

 

Unit-IV 
General characters and Systematics of Phylum-Coelenterata and Nematoda 

General characters and Systematics of Phylum-Platyhelminthes and Annelida 

Unit-V 
General characters and Systematics of Phylum-Arthropoda and Mollusca 

 
General characters and Systematics of Phylum-Echinodermata, Connecting links among Invertebrates and their 
significance. 

 
 Course Learning Outcome(s):

- Student will gain knowledge on the how invertebrates are classified.. 

 
Reference books: 

1. M. Kato. The Biology of Biodiversity, Springer. 
2. J.C. Avice. Molecular Markers. Natural History and Evolution, Chapman & Hall, New York. 
3. E.O. Wilson. Biodiversity, Academic Press, Washington. 

4. G.G. Simpson. Principle of Animal Taxonomy. Oxford IBH Pub. Co. 

5. E. Mayer. Elements of Taxonomy. 

6. E.O. Wilson. The Diversity of Life (The College Edition), W.W. Northern & Co. 

7. B.K. Tikadar. Threatened Animals of India, ZSI Publication, Calcutta. 

8. International code of zoological Nomenclature, third edition. 

 

 E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title : 20 ZOO102 : Anatomy of Invertebrates & Vertebrates 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 Course Learning Objective(s):

- To make students to understand the anatomy of Invertebrates and Vertebrates. 

 
Unit-I 

Nature of Morphology, Scope and relation to other disciplines. 
Origin of coelom - Acoelomates, Pseudocoelomates, Coelomates- Prostomidia and Deuterostomidia 

Excretion - Organs of excretions: Coelom ,Coelomoducts, Nephridia and Malphigian tubules 

Mechanism of excretion. 
 

Unit-II 
Invertebrate larvae 
Larval forms of free living invertebrates, Annelida, Arthropoda, Mollusca and Echinodermata – structural 
organization and salient features, Strategies and evolutionary significance of larval forms. 

Minor Phyla-Concepts and Significance, Organization and general characters-Rotifera, Chetognatha 
 

Unit-III 
Vertebrate integument and its derivatives 
Development, general structure and function of skin and its derivatives – glands, scales, horns, claws, nails, 

hoops, feathers and hair 

General plan of circulation in various groups –Evolution of heart, evolution of aotic arches and portal systems. 
 

Unit-IV 
Nervous system and Urinogenital system 
Evolution of urino-genital system in vertebrates. 

 

Comparative anatomy of the brain in relation to its functions 

Nerves-cranial, peripheral and autonomous nervous system 

 

Unit-V 
Electric organs & Receptors 
Simple receptors-types of receptors, primary and secondary receptors 

Chemoreceptions- Organs of Olfaction and taste 

Photoreception in mammal and defects in vision 
 

Lateral line system and lateral line organs of fish – Neuromast organs 

Electric organs and Electroreception – Ampullary and Tuberous reception 

 

 Course Learning Outcome(s):

- Student will gain knowledge about the anatomy of Invertebrates and Vertebrates. 

Text books : 

1. Hyman, L.H. The Invertebrates, Vol.1, Protozoa through Ctenophora, McGrw Hill Co., New York. 
2. Barrington, E.J.W. Invertebrate structure and function, Thomas Nelson and Sons Ltd., London. 
3. Hyman, L.H. The Invertebrates, Vol.2, McGraw Hill Co., New York. 
4. Hyman, L.H. The Invertebrates, Vol.8, McGraw Hill Co., New York and London. 
5. Barnes, R.D. Invertebrates Zoology, III edition, W.B. Saunders Co., Philadelphia. 
6. Hyman, L.H. The Invertebrates: Smaller coelomate groups, Vol.V, McGraw Hill Co., New York. 
7. T.J. Parker and W.A. Haswell. Text book of zoology, Vol.2 
8. Vertebrates (Eds.), A.J. Marshall, ELPS and MacMillan, 1972. 

9. R. L. Kotpal, Modern text book of zoology vertebrates. 
10. J.z. Young, The life of vertebrates. 
11. J.Z. Young, The life of Mammals, Clarendon press, 1966 

12. G. Arnold, Kluge and Elaal. Chordate structure and Function, Macmillan Publishing Co., Inc, New York, 
London, 1977. 

 

 E- content / E-books (optional) 



10 
 

KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title : 20 ZOO103 : Cell Biology & Genetics 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s): 

- To make students to understand the basic structures and cell biology-related mechanisms in cells. 

 
 

Unit-I 
Organization of prokaryotic and eukaryotic cell. Structure and function of endoplasmic reticulum, structure and 

role of ribosomes, Golgi apparatus, lysosomes, peroxisomes and mitochondria 

 

Nucleus - structure and function of nuclear membrane, nucleolus, 

 

Unit–II 
Cytoskeleton, Microfilaments and microtubules – structure and dynamics, Microtubules and mitosis 

 
Cilia and flagella, Cell movements – intracellular transport, role and kinesin and dyein, signal transduction 
mechanisms 

Unit–III 
Cell-Cell adhesion and communication, Ca++ dependent homophillic cell-cell adhesion, Ca++ independent 
homophillic adhesion, Gap junctions and connections, Integrins, Collagen 

 

Transport across cell membrane: diffusion, active transport and pumps, uniports, symports and antiports, 
Membrane potential, Co-transport by symporters or antiports, Transport across epithelia: Transport of 

macromolecules 

Unit–IV 
Cell-Cell Signaling, Cell surface receptors, Second messenger system, MAP kinase pathways, Apoptosis: 

Definition, mechanism and significance 
 

Sex determination in Drosophila and Human, chromosomal aberrations, mutations 

Unit–V 
Cell cycle and cyclin dependent kinases, Regulation of CDK-cycline activity, Genome organization, Hierarchy 

in organization, Chromosomal organization of genes and non-coding DNA, Mobile DNA, Morphological and 
functional elements of eukaryotic chromosomes. 

 

Intracellular protein traffic, Protein synthesis on free and bound polysomes, Uptake into ER, Membrane 

proteins, Golgi sorting, post-translational modifications, Biogenesis of mitochondria and nuclei, Trafficking 
mechanisms 

 
 

 Course Learning Outcome(s): 

- Student will gain knowledge about the cell biology at molecular level and to understand basic concepts of 

genetics. 

 
Text books : 

1. Molecular Cell Biology, J. Darnell. H. Lodish and D. Baltimore, Scientific American Book INC, USA. 

2. Molecular Biology of the Cell, B. Alberts, D. Bray, J. Lewis, M. Raff, K. Roberts and J.D. Watson, 

Garland Publishing INC, New York. 
3. De Robertis, RDP Saez, De Robertis RMF, 1970 Cell Biology, Academic Press, New 

York. 

4. Bourne, G.H. 1970. Division of Labour in Cells, Academic Press, New York. 
5. White, M.J.D. 1973. Animal Cytology and Evolution, Cambridge Univ. Press. 
6. Weaver, 1999. Molecular Biology, WCB 

7. Gerald Karpgen, 1999. Cell and Molecular Biology, Concepts & Epts. Sec. edn. John Wiley & Sons,  

Inc., New York. 

8. Sadava, 1993. Cell Biology, Jones and Bartlett Publishers, London. 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title : 20 ZOO104 : Population Genetics & Evolution 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s):

- To make students to understand the basic principles of population genetics and the concept of 

"evolution" in a biological context and discusses the evidence for the truth of evolution. 

 

Unit-I 
Introduction to evolution theory, Darwin and the theory of evolution, Natural selection, The Modern Synthesis, 
Evolution populations 

 
Hardy Weinberg law of genetic equilibrium, and estimating allele frequencies, Assumptions and testing Hardy- 

Weinberg principle, An introduction to Bayesian inference, Factors affecting human diseases frequency. 

 

Unit – II 
Quantitative genetics: Introduction, polygenic traits and mode of inheritance, Multifactorial inheritance, 

Quantifying genetic variability, Genetic structure of natural populations, Phenotypic variation. 
 

Unit – III 

 
Genetics of quantitative traits in populations, Analysis of quantitative traits, Quantitative traits and natural 

selection, habitability, Inbreeding and its consequences, Co-efficient of inbreeding and consanguinity, 

inbreeding depression and Heterosis: Genetic and environmental factors 

 

Unit – IV 
Genetics of speciation, Phylogenetic and biological concept of species, Patterns and mechanisms of 
reproductive isolation 

 
Models of speciation (Allopatric, Sympatric, Parapatric), Molecular evolution, Gene evolution, Evolution of  
gene families, Molecular drive 

 

Unit – V 
Origin of higher categories, Phylogenetic gradualism and punctuated equilibrium, Micro- and macro-evolution 

 

Molecular Phylogenetics, Construction of Phylogenetic trees. Molecular tools for phylogenetic trees – 

Immunological techniques, Amino acid phylogeny, Nucleotide sequence comparison and homologies, 

Restriction enzyme phylogenies, Molecular clocks. 

Human genome project and Pedigree analysis 

 

 Course Learning Outcome(s):

- The student will be able to understand Genome evolution, population variation and speciation. 

Text books : 

1. Dobzhansky, Th. Genetics and origin of Species. Colombia University Press 

2. Dobzhansky, Th., F.J. Ayala. G.L. Stebbens and J.M. Valentine. Evolution, Surjeet Publication, 

Delhi. 

3. Futuyama, D.J. Evolutionary Biology. Suinuaer Associates, INS Publishers, Dunderland 

4. Hartl, D.L. A Primer of population genetics. Sinauer Associates, INC, Massachusetts 

5. Jha, A.P. Genes and Evolution, John Publication, New Delhi 

6. King, M. Species Evolution – the role of chromosomal change. The Cambridge University 

Press, Cambridge. 

7. Strikberger, M.W. Evolution. Jones and Bartett Publishers, Boston, London. 

 

 
 E- content / E-books (optional) 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title: 20ZOO105 

Biosystematics of Invertebrates & Anatomy of Invertebrates and Vertebrates Lab 
 

No. of hours per week: 08 Total credits: 04 

Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 
 List of experiments 

Biosystematics of Invertebrates 

1. Specimens and spotters of invertebrates in the order of evolution 

2. A practical approach towards Biosystematics and taxonomy 

3. Molecular perspective of diversity –Identification of species by molecular separation of proteins by 

examples. 

4. Methods of collection, preservation and identification of plankton and representative forms of terrestrial and 

aquatic fauna. 

Anatomy of Invertebrates and Vertebrates 
 

1. Nervous system of Sepia/Loligo 

2. Mounting : Nephridium and Spermatotheca in Earthworm 

3. Respiratory system : Mounting of gill in prawn, 

4. Scoliodon : mounting of placoid scales 

5. Anabas : Accessory respiratory organs 

6. Nauplius, Zoea, Mysis, phyllosoma, Trilobite larvae of Limulus, Velliger, Bipinaria, Ophio and 

Echinopluteus, Auricularia, Tornaria, Trochophore. 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code & Title : 20ZOO106 

Cell biology and Genetics & Population Genetics and Evolution Lab 
 

No. of hours per week: 08 Total credits: 04 

Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 List of experiments 

Cell Biology and Genetics 
 

1. Light microscopic examination of tissues 

2. Preparation of different cell types - Hepatic parenchymal cells, adipocytes, macrophages, neuronal 

cells, epithelial cells 

3. Determination of cell size (ocular micrometer), Stages of mitosis and meiosis 

4. Squash preparation. Sub-cellular fractionation- separation of macromolecules 

5. Study of polytene chromosomes (lamp brush chromosomes and giant chromosomes). 

6. Karyotypic study. 

 

Population Genetics & Evolution 
 

1. Models of Inheritance – Mendalian inheritance, Gene interaction , Multifactorial inheritance (Finger 
Printing) 

2. Population genetics: Calculating gene frequencies and genotype frequencies for Autosomal dominant 

traits, Autosomal recessive traits. Using Binomial distribution. 

3. Quantitative Genetics: Mean, Standard Deviation, Chi-Square & Variance 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, II-SEMESTER 

Paper Code &Title: 20 ZOO201 

 Systematics of Vertebrates & Wildlife Conservation 

 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s): 

- To make students to understand the classification of Vertebrates and Vertebrates and wildlife 

conservation. . 

 
Unit-I 

 
General characters of phylum   Chordatas, Protochordates in general :Hemichordata, Urochordata, 
Cephalochordata – comparison and special Characters 

 

Gennereal characters of fishes and its classification 
 

Unit – II 

Amphibia : General characters and classification 
Reptiles : General characters and classification poisonous and non-poisonous snakes 

 

Aves : General characters and classification 

Mammalia : General characters and classification 

 

Unit – III 

 

Biodiversity, magnitude, global accumulation; levels biodiversity- species, Hot spots in India, genetic and 

ecosystem diversity; species diversity indices, rank abundance patterns 
 

Biodiversity uses and ecosystem services; threats to biodiversity- habitat loss, habitat fragmentation, exotic 

species and environmental pollution; species extinction; 

 

Unit – IV 
 

Importance of conservation biology,Management of aquatic living resources, Marine living resources, 

Freshwater resources. 

IUCN threat categories- global and national status; Threats to aquatic and marine biodiversity, Endangered and 

threatened species of India; Biodiversity assessment and monitoring. 

 

Unit – V 
 

In situ Biodiversity & Wildlife conservation strategies and approaches: Protected areas, biosphere resource, 

protected areas in India – Sanctuaries, national parks and biosphere resources. 
 

Ex Situ Biodiversity conservation: Species management plans, captive breeding, field gene banks, seed gene 

banks, cryopreservation, in vitro conservation. National and international efforts for biodiversity conservation- 
CITES Ramsar Convention, Convention on biological diversity CBD 

 

 

 Course Learning Outcome(s): 

- Student will acquire knowledge on the classification of Vertebrates and how to conserve wildlife. 

Text books : 

1. T.J. Parker and W.A. Haswell. Text book of zoology, Vol.2 

2. Vertebrates (Eds.), A.J. Marshall, ELPS and MacMillan, 1972. 

3. R. L. Kotpal, Modern text book of zoology vertebrates. 

4. J.z. Young, The life of vertebrates. 

5. J.Z. Young, The life of Mammals, Clarendon press, 1966 

6. G. Arnold, Kluge and Elaal. Chordate structure and Function, Macmillan Publishing Co., Inc, 

New York, London, 1977. 

7. Chandel, K.P.S., Shukla, G. And Sharma, N. (1996) Biodiversity in Medicinal and Aromatic 

Plants in India Conservation and Utilization, National Bureau of Plant Genetic Resources, New 

Delhi. 
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8. Heywood, V. (Ed.) (1995). Global Biodiversity Assessment. United Nations Environment 
Programme, Cambridge University Press, Cambridge, U.K. 

9. Hunter (Jr.) M.L. (1996). Fundamentals of Conservation Biology, Blackwell Science. 

10. Huston, M.A. (19940. Biological Diversity: The Coexistence of Species on Changing Landscapes. 

Cambridge University Press, Cambridge. 

11. Meffe G.K. and C. Ronals Corroll (1994) Principles of Conservation Biology, Sinaur Associates, 

Inc., Sunderland. Massachusetts. 

12. Rodgers, N.A. and Panwar, H.S. (1998). Planning A Wildlife Protected Area Network in India. 

Vol. 1. The Report Wildlife Institute of India. Dehradun. 

13. Soule, M.E. (ed.) (1986): Conservation Biology. The Science of Scarcity and Diversity. Sinaur 

Associates, Inc., Sunderland, Massachusetts. 

 
 E- content / E-books (optional) 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, II-SEMESTER 

Paper Code &Title : 20 ZOO202 : Comparative Animal Physiology 

 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s):

- To make students to understand the structure and functions of different animal physiological processes. 

 

Unit-I 
General physiological functions and principles, scope of comparative physiology. 
Digestion - Comparative physiology of digestion and absorption 

Respiration - Respiratory organs and respiratory pigments through different phylogenetic groups, mechanism of 

oxygen and carbon dioxide exchange. 
 

Unit-II 

Circulation - Structure and properties of blood 
Blood cells and their origin, haemopoises, haemoglobin, functions of erythrocytes and leucocytes 
Blood coagulation – Factors affecting coagulation 

Physiology of heart beat, systolic and diastolic movements. 

 

Unit-III 

Muscles - Historical Background – types of muscles and classification, light and electron microscopic structure 

of skeletal muscles, molecular basis of muscle contraction, sliding filament theory, energetic and thermal 
aspects of muscle contraction, Twitch, Summation, Tetanus and Fatigue. 

Nervous system - Structure of the nerve, Excitability, Conductivity, refractory period, basis of resting and  

action potential, all or None principle. Synaptic transmission, neurotransmitters. 

 

Unit-IV 

Excretion - Comparative physiology of excretion, ultra-filtration in kidney, 
Homeostatic mechanism of the body, thermal regulation- exothermic and endothermic organisms, physiological 
mechanism of body temperature regulation. 

 

Unit-V 
Stress physiology - basic concept of environmental stress and strain, concepts of elastic and plastic strain; stress 
resistance, stress avoidance and stress tolerance 

Adaptation, acclimation and acclimatization. 

Physiological adaptation of animals to different environment : Marine environment, shore and Estuaries, 
freshwater environment, extreme aquatic environments, extreme terrestrial environment. 

 

 Course Learning Outcome(s):

- Student will gain knowledge about different animal physiological processes. 

 Text books :

1. Guyton, A.C and Hall J.E.: Textbook of Medical Physiology. W.B.Saunders Co. Philadelphia. 

2. Tortora, G. J.: Principles of Anatomy and Physiology. John Wiley & Sons,Inc. 

3. Chatterjee, C.C.: Human Physiology (Vol. I,II, III). Medical & Allied Agency. 

4. James A. Wilson: P Principles of Anatomy and Physiology. Macmillan Publishing 

 Reference books:

 E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, II-SEMESTER 

Paper Code &Title : 20 ZOO203 : Bio-Analytical Techniques 

 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s):

- To make students to understand about the biochemical techniques used in various areas of biology. To 

make the learners aware of the principle, operation and applications of various techniques used to analyze 
biomolecules. 

Unit – I 

Microscopy: Principles of light, phase contrast, fluorescence, transmission electron microscopy (TEM) and 

scanning electron microscopy (SEM). 

 

Centrifugation – Basic principles of sedimentation, types of centrifuges and rotors. Preparative 

ultracentrifugation - differential centrifugation, density-gradient, analytical ultracentrifugation 

 

Unit – II 

Separation methods - General principles and definitions. Methods based on polarity – Partition chromatography 

(Paper chromatography), adsorption chromatography (thin-layer chromatography), gas-liquid chromatography, 

Methods based on size - Principle of Gel filtration, methodology and applications. 
 

High-performance liquid chromatography, Ion-exchange chromatography–Principle, instrumentation, practical 

procedure and applications. 

 

Unit – III 

General principles and definitions. PAGE – Native-PAGE, SDS-PAGE, Isoelectricfocussing, 2D 
electrophoresis. 

 

Agarose gel electrophoresis - Preparation, separation and determination of molecular size of DNA, Pulse-field 

gel electrophoresis–principle, methodology and applications in separation of large DNA fragments. 

 

Unit – IV 

Spectroscopy - Electromagnetic spectrum of light, simple theory of absorption of light by molecules, Beer- 

Lambert law, types of detectors. UV-visible spectrophotomety, infrared Spectroscopy, NMR spectroscopy. 

Unit – V 
Radioisotope and tracer techniques - Nature and types of radioactivity, decay units, preparation of labeled 
biological compounds, detection and measurement of radioactivity (GM counter, scintillation counter, 

 
Cerenkov radiation, autoradiography, Biological uses of radioisotopes, safety measures in handling radio- 
isotopes. 

 
 

 Course Learning Outcome(s):

- Student will gain knowledge about the centrifugation principles and operations of bioanalytical methods. 

 
Text books : 

1. Separation methods in biochemistry by S.J. Morris and P. Morris (Pitman) 

2. The tools of Biochemistry by Terrance G. Cooper (Wiley) 

3. Biochemical research technique (A practical introduction by Ed. John M. Wriggles worth 
4. Analytical biochemistry by David J. Holmes and Hazel peck 

5. A Biologist's guide to principles and techniques of practical biochemistry, 2nd edition Ed. by 

BL. Williams and K. Wilson (Edward Arnold) 

6. Biophysical chemistry D. Freifelder, W.H. Freeman 

7. Experimental techin. Ex ques in biochemistry by Drewer Pesec, AJ. And As worth, R.B. 

8. Principles of Physical Biochemistry by K.E. Vanholdem W.C. Johnson, P.S. Ho, (Prentice 

Hall), 1998. 

9. Manometer and biochemical techniques by W.W Umbrit and R.H. Burris (Burgens 

10. The determination of Molecular Structure by P.J. Wheatly (Oxford Clarenders press) 1968 

11. Molecular Biophysics – R.B. Setlow and E.C. Pollard (Addison Wiley publishing Co. 

USA)1962 
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12. Biophysics – Edited by W. Hoppe, W. Lehman Hi. Maskal and H. Ziegler (Springer verlag, 
Berlin)1983 

13. Practical biochemistry: Principles & Techniques – Edited by Wilson & Walker, Cambridge 

Univ.Press, New York) 1986. 

14. Biological Spectroscopy by Iain D. Campbell and Raymond A. Dwek, the 

Benjamin/Cumming Pub. Co., California, London. 

15. Biophysical Chemistry by C.R. Cantor and P.R. Schimmel, W.H. Freeman & Co., NY. 

16. Introduction to Biophysical Methods for Protein and Nucleic Acid Research, Ed. J.A. Glasel 

and M.P. Deutscher, (Academics Press), 1995. 

 
 E- content / E-books (optional)
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, II-SEMESTER 

Paper Code &Title : 20 ZOO204 : Immunology and Parasitology 

 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s): 

-  To make students to make student learn about 

-  different cells, organs and other components of the immune system & 
- basics in Parasitology. 

 
Unit – I 

The Immune System: Introduction - Cells of the Immune system - Innate and Acquired immunity - Primary and 

secondary lymphoid organs – 
 

Nature of antigens - Chemical and molecular basis of antigenecity – Immunogenecity- Haptens-Adjuvants - 

Primary and Secondary Immune Responses - Theory of Clonal selection. 

 

Unit – II 

Humoral Immunity: B-lymphocytes and their activation - Structure and function of Immunoglobulin - 

Isotypes of immunoglobulins, antibody diversity 
 

Antigen-Antibody interactions - Antibody affinity- avidity; Agglutination – Precipitation - Idiotypic antibodies 

- monoclonal antibodies - antibody engineering – Major Histocompatibility Complex. 

 

Unit – III 

Cell Mediated Immunity: Biology of T lymphocyte - Classification of T lymphocytes - Structure of T Cell 

Receptor (TCR) - Antigen presenting cells (APC) – macrophages - dendritic cells - Origin and functions of 

APC - Antigen processing and presentation, autoimmunity. 
 

Cell mediated cytotoxicity - mechanism of T-cell and NK cell mediated lysis - Complement- Hypersensitivity. 

Tumor Immunology - Vaccines: Conventional- Molecular vaccines -Types of vaccines - Recent trends in 
Immunology of Infectious diseases. 

 

Unit – IV 

Introduction of parasitology, Types of parasites, Adaptations for parasitic life 

 
Parasitic interaction of Entamoeba and Giardia- medication and mechanism of drug action, Life cycle of 
Plasmodium – Prophylaxis and Treatment. 

 

Unit – V 
Biology, lifecycle and portal entry of Diphyllobothriumlatum- Prophylaxis and treatment 

Biology, lifecycle and nature of infection of WuchereriaBancrofti- Prophylaxis and treatment 

 

 Course Learning Outcome(s): 

- Student will get t complete understanding of immunity and control of parasitic diseases. 

 
Text books : 

1. Kuby, J. Immunology. W.H. Freeman and Company, New York. 2002 

2. Abul K. Abbas, Andrew K. Lichtman & Jordan S. Pober (Eds.). Cellular and Molecular 

Immunolgy. 3rd Edn. W.B. Saunders Company, 2001 

3. Ivan Roitt,Essential Immunology, 10th Edn. Blackwell Scientific Publication, , 2002, 2. Weir DM 

and Stewart, J., Immunology, 10th Edn. Churchill Livingston, New York, 2000. 

4. Brudce Alberts, Dennis Bray, Julian Lewis, Martin Raff, Keith Roberts and James D Watson 

(Eds.) Molecular Biology of the Cell (5th Edn), 2000,. 

5. Ivan Roitt, Jonathan Brostoff, David Male (Eds.)., Immunolgy, 5th Edn., Mosby Publication, 

2002. 

6. T.J. Parker and W.A. Haswell. Text book of zoology, Vol.2 

7. Vertebrates (Eds.), A.J. Marshall, ELPS and MacMillan, 1972. 

8. R. L. Kotpal, Modern text book of zoology vertebrates. 

9. J.z. Young, The life of vertebrates. 

10. J.Z. Young, The life of Mammals, Clarendon press, 1966 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, II-SEMESTER 

Paper Code &Title : 20ZOO205 : 

 Systematics of Vertebrates & Wild life conservation, Animal Physiology Lab 
 

No. of hours per week: 08 Total credits: 04 

Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 
 List of experiments 

 

Systematic of Vertebrates & Wild life conservation 
 

1. Specimens and spotters of Chordates 

2. Endangered and threatened animal species of India: Aquatic, Terrestrial and Aves 

3. Hot spots of India 

4. Sanctuaries, national parks and biosphere resources 

5. Ramsar Convention 

6. Conventions on biological diversity 

7. Species diversity indices 

8. RED Data 

9. Gene banks 

10. Cryopreservation 

 

Animal Physiology 
 

 
1. Estimation of metabolic rate of fish 

2. Estimation of proteins 

3. Qualitative identification and estimation of Ammonia, Urea, Uric acid 

4. Qualitative determination of digestive enzymes, Cellulose, Amylase, Pepsin, Trypsin, and Lipase 

5. Estimation of Haemoglobin 

6. RBC count by Haemocytometer 

7. Osmotic regulation – Earthworm experiment 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, II-SEMESTER 

Paper Code &Title: 20ZOO206 

Bio-analytical Techniques and Immunology and Parasitology Lab 
 

No. of hours per week: 08 Total credits: 04 

Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 
 List of experiments 

 
 

Bio-analytical Techniques 
 

 
1. Preparation of buffers and measurement of pH 

2. Separation and identification of amino acids/plant pigments by paper chromatography. 

3. Separation and identification of lipids by TLC. 

4. Separation of amino acids by Ion-exchange chromatography, Separation of proteins by Gel filtration 

5. Absorption spectra of amino acids, Proteins and nucleic acids 

6. Verification of Beer’s law. 

7. Dialysis. 

8. HPLC demonstration 

9. Separation of DNA by agarose gel electrophorosis 

 

 

Immunology and Parasitology 
 

1. Blood Film Preparation and identification of cells. Differential count of WBC, RBC 

2. Blood typing 

3. Phagocytosis of RBC by Macrophage and in vitro assay 

4. Lymphoid organs and their microscopic organization. 

5. Demonstration of Immuno-electrophoresis. 

6. WIDAL test &VDRL test 

7. HCG detection in Urine 

8. Demonstration ELISA 

9. Slides of parasites 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, III- SEMESTER 

Paper Code &Title: 20 ZOO301: Ecology and Animal Behaviour 
 

No. of hours per week: 04 Total credits: 04 
Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s): 

- To make students to understand the enable student understand 
- importance of ecosystem and its process, sources and community dynamics. 

- Ecological aspects of Animal Behavour. 

Unit–I 
Ecosystem: Scope of ecology, Types of Ecosystems: Natural and engineered ecosystems. Components of 
ecosystem Biotic & Abiotic). Structure of Aquatic (Pond ecosystem, Ocean/ marine ecosystem), Terrestrial 
(Grassland, Forest, Desert and Cropland Ecosystems) and Estuarine Mangroves) Ecosystems. Trophic levels 
and Ecological pyramids. 

Ecosystem Functional aspects : Food chain, food webs, ecological energetics: energy flow and laws of 

thermodynamics - ecological efficiencies, productivity of ecosystem and Homeostasis. 

 

Introduction, Ethology as a branch of biology, Animal psychology – classification of behavioural patterns, 

analysis of behaviour (ethogram) Biological rhythms, Circadian and circannual rhythms, Orientation and 

navigation, Migrations of fish, turtle and birds, Neural and Hormonal control of behaviour. 
 

Unit–II 

Population growth – Natality and Mortality, Biotic Potential and Environmental resistance –Form of population 
growth – Logistic Curve – Stochastic and time log models of population growth – Optimal yield, Population 

Regulation – Effects of increased numbers – Harmful Effects – Beneficial Effects, Population – Inter-specific 

relationships – Positive interactions – Commensalism –Mutualism – Negative interactions – Predation – 

Parasitism – Antibiosis.r- &s selection species, survivorship curves . 

Unit–III 
Community concept – Community dominance – Ecotone – Community composition – Stratification of 

community Habitat and Ecological Niche – Ecological Equivalents – Sympatry and Allopatry – Spatial  

relations of populations – Space requirements – Home range and Territory – Homing and return migration – 
Emigration.edge effect. 

 

Unit–IV 

Ecological aspects of behavior, Habitat selection, food selection, optimal for aging, theory, antipredator 

defenses, Aggression, homing, territoriality, dispersal, Host – parasite relations Social behavior, Aggressions – 

Schooling in fishes, flocking in birds, herding in mammals, Group selection, kin selection, altruism, reciprocal 

altruism, inclusive fitness, Social organization in insects and primates. 
 

Unit–V 

Innate behaviour, Perception of the environment, Chemical, Olfactory, Auditory and Visual. Reproductive 

behavior, Evolution of sex and reproductive strategies, Mating systems, Courtship, Sperm competition, Sexual 

selection, Parental care, Communication, Chemical, Visual, Light, Audio. 

 
 Course Learning Outcome(s): 

- Student will gain knowledge on the concept of Ecology and understand the Animal Behaviour. 

Text books : 

1. Begon, M., J.L. Harper and C.R. Townsend. Ecology, Individuals, Populations and Communities. Blackwell 

Science, Oxford, UK. 

2. Koromondy, E.J. Concepts of ecology. Prentice Hall, New Delhi. 

3. Clarke, G.L. Elements of Ecology, John Wiley & Sons, New York. 

4. Odum, E.P. Fundamentals of Ecology. W.B. Saunders, Philadelphia. 

5. Krebs, C.J. Ecology. Harper & Row, New York. 

6. Jorgensen, S.E. Fundamentals of Ecological modelling. Elsevier, New York. 

7. Alocock, J. Animal behaviour: An evolutionary approach. Sinauer Assoc., Sunderland, Mass, USA 

8. Bradbury, J.W. and S.I. Vehrencamp, Principles of animal communication. Sinauer Assoc. 

9. Clutton-Brock, T.H. The evolution of parental care. Princeton Univ. Press, Princeton, N.J., USA. 

10. Eibl-Eibesfeldt, I. Ethology. The biology of behaviour. Holt, Rinehart & Winston, New York. 

11. Gould, J.L. The mechanisms and evolution of behaviour. 

12. Hauser, M. The evolution of communication. MIT Press, Cambridge, Mass, USA. 

13. Hinde, R.A. Animal behaviour : A synthesis of ethology and comparative psychology. McGraw Hill, New 

York. 

14. Krebs, J.R. and N.B. Davies. Behavioural ecology. Blackwell, Oxford, UK. 

15. Wilson, E.O. Sociobiology. The new synthesis. Harvard Univ. Press, Cambridge, Mass, USA. 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, III- SEMESTER 

Paper Code &Title : 20 ZOO302 : Gamete biology and Endocrinology 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s): 

- To make students to understand the developmental biology of gametes and endocrine system. 

Unit-I 

 
Differentiation of gonads in a mammal and in an invertebrates,Spermatogenesis, Semen composition and 
formation and sperm functions. 

Ovarian follicular growth and differentiation – Oogenesis and Vitellogenesis, ovulation and ovum transport in 

mammals. 

Cryopreservation of gametes 

 

Unit – II 

Fertilization (species specific recognition of egg and sperm, acrosome reactions, fast and slow block to 

polyspermy); Cleavage (patterns, molecular mechanism of cleavage). 
 

Stages of development- zygote, blastula, gastrula, neurula, Fate map – construction of fate map, & commitment 

– potency- concept of embryonic stem cells, 

 

Unit – III 

Multiple ovulation and embryo transfer technology (MOETT) – Superovulation , In vitro fertilization. ICSI, 
GIFT, Embryo sexing. 

Metamorphosis, Parthenogenesis – Natural parthenogenesis, artificial parthenogenesis, its significance, 

Regeneration – Types of regeneration and controlling factors. 

 

Unit – IV 

Introduction to the Vertebrate Endocrine System, Hormones general Characters, Classification of hormones. 
Hormone action - Receptors-types, structure (insulin, thyroid, steroid and adrenergic receptors) 

 

Hypothalamic Hormones: Synthesis, secretion, transport and biological actions of hypothalamic, 

adenopophysial and neurohypophysial hormones. Hypothalamic and pituitary disorders. Pineal Hormones: 

melatonin 

 

Unit – V 

Thyroidal Hormones: function and metabolism, hypo and hyperthyroidism, Parathyroid Hormones: Para 

hormone and calcitosin, their role in calcium and phosphate metabolism, abnormalities of  Parathyroid 
functions. 

Pancreatic Hormone: biosynthesis of insulin and glucagon. Regulation of insulin and glucagon secretion. Role 

in carbohydrate, lipid and protein metabolism. 

Hormonal regulation of menstrual cycle and pregnancy, hormonal regulation in ageing 
 

 Course Learning Outcome(s): 

- Student will gain knowledge on the developmental biology of gametes and endocrine system 

Text books : 

Reference books: 

1. Scott F. Gilbert (2006). Developmental Biology, 8th Edition, Sinauer Associates, Inc., Publishers 

Sunderland, Massachusetts, USA 

2. L. Wolpert Rosa Beddington Thomas M. JessellPeter Lawrence Elliot M. Meyerozitz and Jim 
Smith (2002) Principles of Development Second Edition Oxford University Press. 

3. JMW Slack (2005) Essential Developmental Biology Second Edition Blackwell Publishing 

Australia. 

4. Mac E. Hadley Endocrinology Sixth Edition Prentice hall International, Inc. Arizona (For Section 

9). 

 

 E- content / E-books (optional) 



24 
 

KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, III- SEMESTER 

Paper Code &Title : 20 ZOO303 : Intellectual Property Rights, Biosafety & Bioethics 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s):

- To provide the knowledge about intellectual property rights for protection of biological invention. 

Unit- I 

 

Introduction to Intellectual Property 

Types of IP: Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional Knowledge, 
Geographical Indications, Farmers rights, Breeders rights, Traditional Knowledge,International framework for 

the protection of Intellectual Property (IP), IPs of relevance to Biotechnology Research & Development. 
 

Unit- II 

Agreements and Treaties 

History of GATT & TRIPS Agreement; Madrid Agreement; Hague Agreement; WIPO Treaties; Budapest 

Treaty; Patent Cooperation Treaty (PCT); Indian Patent Act 1970 & recent amendments 
 

Unit- III 

 

Basics of Patents and Concept of Prior Art 

Introduction to Patents; Types of patent applications: Specifications: Provisional and complete; Forms and fees, 

Invention in context of “prior art”; Patent databases; Searching International Databases 

Unit-IV 
Biosafety 

Introduction; Historical Background; Introduction to Biological Safety Cabinets; Primary Containment for 

Biohazards; Biosafety Levels; Biosafety Levels of Specific Microorganisms; Recommended Biosafety Levels 

for Infectious Agents and Infected Animals. 

Unit-V 

Bioethics 

Introduction to bioethics, Social and ethical issues in Biotechnology GMP (Good Manufacturing Practices) 
GLP ( Good Labaratory Practices), Definition of GMOs; Roles of Institutional Biosafety Committee, RCGM, 

GEAC etc. for GMO applications in food and agriculture; Environmental release of GMOs; Risk Assessment. 

 

 Course Learning Outcome(s):

- Student will be acquainted with intellectual property rights and protection of biological inventions. 

 
Text books : 

 
1. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007. 

2. Mayall, “Industrial Design”, McGraw Hill, 1992. 

3. Niebel, “Product Design”, McGraw Hill, 1974. 
4. Asimov, “Introduction to Design”, Prentice Hall, 1962. 
5. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “ Intellectual Property in New Technological Age”, 

2016. 

6. T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008 
7. BAREACT, Indian Patent Act 1970 Acts & Rules, Universal Law Publishing Co. Pvt. Ltd., 2007 

8. Kankanala C., Genetic Patent Law & Strategy, 1st Edition, Manupatra Information Solution Pvt. Ltd., 2007 
 

 E- content / E-books (optional) 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, III- SEMESTER 

Paper Code &Title : 20 ZOO304 : Animal Biotechnology 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s): 

- The student will learn about basics and advanced developments in tissue Culture. This course also helps 

to make students aware of different practices employed for Animal Production and Health. 

 

Unit–I 

Concepts of Biotechnology: Scope and importance. Biotechnology in India 
 

Recombinant DNA and gene cloning: Cloning and expression vectors, Chimeric DNA, Gene Libraries 

 

Unit–II 

Polymerase chain reaction (PCR), Applications of PCR in Biotechnology and genetic engineering 
 

Transgenic animals– Production and applicationsGeneration of chimeric, transgenic and knockout mice and 

other animals 
 

Unit–III 

Animal cell and tissue culture: Laboratory facilities, culture media and procedures, primary culture, cell 
lines, cloning tissue and organ culture 

 

Biotechnology in Medicine: human health care, genetic counseling, forensic medicine 

 

Unit–IV 

Applications of biotechnology to animal health - Production of vaccines, diagnostics, hormones and other 

products. 
 

Biotechnology in animal production-manipulation of growth and reproduction using hormones and 
probiotics, manipulation of lactation, production of vaccines for better health 

 

Unit–V 

Genetically engineered animals and environmental health, Hazards of genetically engineered animals, 

Policies of genetic engineering research in India 
 

Biotechnology in biodiversity and conservation 

 

Course Learning Outcome(s): 

- The student should be able to understand the process of production of transgenic animals and The 

mechanism of animal cloning. 

 
Text books : 

1. Gupta, P.K. Elements of Biotechnology 

2. Singh, B.D. Biotechnology 

3. Balasubramanian, Concepts in Biotechnology 

4. Culture of Animal cells: A manual of Basic techniques by R Ian Freshney, 6th Edition, WileyBlackwell 

publishers. 

5. Molecular Biotechnology: Principles and applications of recombinant DNA technology by BR Glick, JJ 

Pasternak & CL Patten, 4th Edition, ASM Press. 

6. Elements of Biotechnology by PK Gupta, Rastogi Publications. 

 

 E- content / E-books (optional) 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, III- SEMESTER 

Paper Code &Title: 20ZOO305 

Ecology and Animal Behaviour & Gamete biology and Endocrinology lab 

 

No. of hours per week: 08 Total credits: 04 

Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 
 List of experiments 

 
Ecology and animal behavior 

 

 
1. Enumeration of Zooplankton Enumeration of macrobenthos 

2. Enumeration of microbenthos 

3. Creation of Life Table Calculation of net reproductive rate (Ro), 

4. Generation time (T) 

5. Rate of intrinsic growth and optimal age for sexual maturity 

6. Calculation of logistic and exponential growth of a given population 

7. Zooplankton – Identification (10 examples) 

 
 

Gamete biology and Endocrinology 
 

 
1. Types of eggs 

2. Cleavage, Blastulation, Gastrulation, Frog/Amphioxus/Chick 

3. Identification of chick embryo stages 18 to 2 hours-slides 

4. Testis Section Human,Ovary Section Human 

5. Development stages of frog and mammal-slides 

6. Estimation of calcium in egg shell. 

7. Mounting spermatozoa – Grosshopper/Frog/Chick/Rat 

8. Demonstration class : Pregnancy test using commercial kit 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, III- SEMESTER 

Paper Code &Title: 20ZOO306 

Intellectual Property Rights (IPR) & Animal Biotechnology Lab 

 

No. of hours per week: 08 Total credits: 04 

Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 
 

 List of experiments 

 
 

Intellectual Property Rights & Biosafety 
 

 

10. List of patents 

11. The geographical indications 

12. Procedure of obtaining patents 

13. Searching patent database 

14. Level of biosafety in virology laboratory 

15. Biosafety committees by Govt. of India 

 
 

Animal Biotechnology 
 

 

1. DNA isolation from human Cheek cells 

2. Qualitative test of DNA by DPA method. 

3. Estimation of DNA by DPA method. 

4. Demonstration of Polyacrylamide gelelectrophoresis (PAGE) 

5. Demonstration of Southern Blotting and Northern Blotting. 

6. PCR demonstration 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, IV- SEMESTER 

Paper Code &Title: 20 ZOO401 : MOOCS 

 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

Procedure for conduct and evaluation of  MOOCS: 

Please Refer Column No.5.8 of  Krishna University  Academic regulations(R20) for  M.Sc, M.A and M.Com  

(https://kru.ac.in/directorates-of-krishna-university/directorate-of-academic-audit-daa/regulations-daa/) . 

 

 
 

 Course Learning Objective(s):

 
 

 Course Learning Outcome(s):

 
 

 Text books :

 Reference books:

 E- content / E-books (optional)

https://kru.ac.in/directorates-of-krishna-university/directorate-of-academic-audit-daa/regulations-daa/
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, IV-SEMESTER 

Elective-I 

 Paper Code &Title : 20 ZOO402.1 : Industrial Zoology 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s):

- To provide essential knowledge about animal farming techniques. 

Unit –I 

Introduction to household insects, life cycle, loss, and control measures for Termites (white ants), Black ants, 

Clothes moths, & Housefly 
 

Insect pest control – various aspects of insect pests, classification of insect pest control measures, 

insecticides-formulations, classification and biological control. 

 

Unit – II 

Sericulture –Types of silk worms, life history of Bombyxmori, diseases and its predators, types and 

properties of silk. 

 
 

Apiculture – types of bees, life cycle of honeybee, swarming, nuptial flight, absconding, supersedure, 

language of honeybee and economic importance. 

 
 

Unit – III 

Dairy cattle – Breeds of cow and buffalo, Cross breeds of dairy cattle, milk cattle reproduction, 

common diseases in Cattle and artificial insemination. 

 
 

Indian scenario of milk production, Dairy products and milk processing, 

 

Unit – IV 

Pisci culture: Classification of Major Carps, Live fishes & Exotic fishes. Age determination, 

Schooling in fish, Spawning migration, Mass mortality in fishes and control measures, Common fish 

diseases and control, Fish parasites, Fresh water fish food organisms. 

 

Breeding techniques of Goat and sheep. Life cycle and control of Rodents 

 

Unit – V 
Poultry –Indigenous and exotic breed of chickens, selection of breeds and housing of birds in poultry. 

 

Rearing of birds in poultry industry and diseases of poultry, 

 
 

 Course Learning Outcome(s):

- Student will gain knowledge on the economic importance of animals and their products. 

 Text books :

 

1. Hapherd and Bromage, 1988. Intensive,Ship Farming, BSP Professional Books, London 

2. David Cushing, 1979. Fisheries Resources of the Sea and their Managements, OUP & ELBS Edition, 
London. 

3. Mills, Dick, 1993. Aquarium Fish, DK Publishing Inc., New York - 100 016. 

4. Spotte, S.,1991. Captive Seawater fishes, Argent chemical Laboratories Reference Library, Seattle WA, 
USA. 

 Reference books: 

 

 E- content / E-books (optional) 



30 
 

KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, IV-SEMESTER 

Elective-I 

 Paper Code &Title : 20 ZOO402.2: Entomology 
 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 Course Learning Objective(s): 

- To make students to understand the to familiarize with insect pests and to understand about the insect 

ecology 

 

Unit- I 

History of Entomology. Classification of phylum Arthropoda. Relationship of class Insecta with other 

classes of Arthropoda. Insects in relation to man - Factors for insect abundance and success. 

Morphology –Grasshopper/Plant bug, structure and functions of insect cuticle, Moulting. Body 

segmentation. Structure of Head, thorax and abdomen .Structure and modifications of insect mouth 

parts. Types of insect larvae and pupae. 
 

Unit- II 

 

Insect orders of agricultural importance- Lepidoptera, coleoptera, hemiptera, diptera and hymenoptera. 
 

Unit- III 

Insect Ecology- introduction. Environment and its components. Population dynamics- effect of abiotic 

factors- temperature, moisture, humidity, Rainfall, light, atmospheric pressure and air currents. Effect 

of biotic factors - food, natural enemies, pheromones, prey and Predator relationships. 

 

Unit-IV 

 

Concepts of Balance of life in nature, biotic potential and environmental resistance. Pests - definition, 

categories of pests, causes for pest outbreak. Losses caused by pests. Integrated pest management, and 

integrated nutrition management. 
 

Unit-V 

Identification, symptoms of damage caused by pests of Rice, Coconut, Banana, Pepper, cardamom, 

Brinjal, Bittergourd and cowpea. Nematode Pests of crops, Common Pests of stored food 

products/grains. Pest monitoring - Pest surveillance and pest forecasting. Assessment of pest 

population and damage. 

 

- Student will gain knowledge on the insect pests and to understand about the insect ecology 

Text books : 

1. Mani, M. S. 1968. General Entomology. Oxford and IBH Publishing Company, New Delhi. 

2. Nayar, K. K., Ananthakrishnan T. N. and David.B.V. 1976. General and Applied Entomology, Tata McGraw Hill 

Publishing Company Limited, New Delhi, 589p. 

3. Pedigo, L. P. 1999. Entomology and Pest Management.Third Edition. Prentice Hall, New Jersey, USA 
4. Richards, O.W. and Davies, R. G. 1977.Imm's General Text Book of Entomology, Vol.1&2, Chapman and Hall 

Publication, London. 

5. Srivastava, P. D. and Singh, R. P. 1997.An Introduction to Entomology, Concept Publishing Company, New Delhi. 

6. Dhaliwal, G. S. and Ramesh Arora. 1998. Principles of Insect Pest Management. Kalyani Publishers, New Delhi. 

 
 

 E- content / E-books (optional) 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, IV-SEMESTER 

Elective-II 

 Paper Code &Title : 20 ZOO403.1: Biotechnological applications in Aquaculture 

 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 

 Course Learning Objective(s): 

- To make students to understand the biotechnologal applications in Aquaculture. 

 

Unit – I 

Role of Biotechnology in aquaculture, Nutritional biotechnology: Principles of nutrition – nutritional 

requirements of cultivable finfish and shellfish at different stages of life, Energetics of food 

conversion. Growth promoters, probiotics and prebiotics. 

 

Sources of food: natural and artificial feeds. Live feeds: collection, culture and their utilization. 

Artificial feeds: feed formulations, methods & strategies. Importance and use of anti-oxidants and 

antibiotics in feeds, Feed storage 

 

Unit – II 

Reproductive Biotechnology: Breeding biology and endocrine control of reproduction in finfish and 

shellfish. 

 

Induced breeding, Egg incubation and Larval rearing. 

 

Unit – III 

Principles of genetics: fish cytogenetics; Application of genetics in aquaculture: genetic selection, 

hybridization, inbreeding, and cross-breeding, 

 

Sex control, cryopreservation, In-vitro fertilization, artificial insemination, polyploidy and 

transgenesis, Development of disease-resistant and high quality strains. 

 

Unit – IV 

Aquaculture biotechnology- Aquaculture: culture of shrimp, crab, edible molluscs, oysters and pearl 

oysters, Culture of milkfish, mullets and eel. Culture of live feed organisms- shrimp, rotifers, marine 

algae. 

Hormonal manipulation of sex. Chromosomal manipulation of sex in fish. Hormonal manipulation of 

induced breeding. Disease Diagnostics: ELISA, FISH and PCR 

 

Unit – V 

Indian scenario in Aquaculture: Introduction and initiatives, ICAR (Indian council of Agricultural 
Research): CMFRI, CIFRI, CICFRI, CIFA, CIBA, CIFT, CIFE, NBFGR, NRCCWF; 

 

Ministry of Agriculture: CIFNET, CICEF, IFP; Ministry of Commerce: MPEDA, EIA, IIP, IIFT; 

Ministry of Food Processing Industries 
 

Course Learning Outcome(s): 
 

- Student will gain knowledge on the role of biotechnology in Aquaculture. 
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Text books : 

1. Aquaculture: Principles and Practices - T.V.R. Pillay -1990 

2. Marine Microbiology - Austin. Cambridge press.1992 

3. Aquaculture: The farming and husbandry of Freshwater & Marine organisms by J.Bardach, Ryther 

J. Mclarhey.W. 1972. 

4. Advances in Fisheries Technology and biotechnology for increased profitability - Ed. Michael N. 

Voigt, J. Richard Botta. Technomic Publishing Co. Inc.(1990) 

5. Biotechnology in the Marine Science- Proceedings of the first Annual MIT Sea Grant Lecture and 

Seminar - Colwell R.R. 1982. 

6. New Developments in Marine BiotechnologyEd. LeGal and H.O.Halvorson Plenum press 1998. 

7. Italy, E (Eds). 1998, New Developments in Marine Biotechnology, Plenum Pub. Corp. 

8. Milton  Fingerman  and   Rachakonda  Nagabhushanam,  1996, Molecular Genetics of Marine 

Organisms, Science Pub Inc. 

9. Y. Le Gal and H.O.Halvorson 1998, New Developments in Marine Biotechnology. Springer. 

10. David H. Attaway, 2001. Marine Biotechnology, Volume 1, Pharmaceutical and Bioactive Natural 

Products. 

11. Rita R. Colwell  1984. Biotechnology in  the Marine Sciences (Advances in Marine Science & 

Biotechnology) Wiley Interscience. 

12. Scheupr, P.J. (Ed.), 1984. Chemistry of Marine Natural Products, ,Chemical and Biological 

Perspectives. Vol. I III, Academic Press, New York. 

 

 
 E- content / E-books (optional) 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, IV-SEMESTER 

Elective-II 

Paper Code &Title : 20 ZOO403.2: Principles of Toxicology 

 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 Course Learning Objective(s): 

- To make students to aware of the concept of toxicology, history, toxicology tests, exposure to 

toxicants, bioaccumulation and bio magnification, heavy metals in the environment, radiation and 

its health effects. 

Unit – I 

 

General Account and definition of toxicology. History of Toxicology (The Early Era, The Middle 

Age, Recent Developments in toxicology). Disciplines of toxicology (Environmental toxicology, Food 

& drug toxicology, Industrial toxicology etc.). Scope & importance of Environmental toxicology. 

 

Toxicants and their classification - Definition of toxicant; Toxicants into the Ecosystems; 

Classification of toxicants (toxicants in air, toxicants in water). 

Unit – II 

 

Toxicity tests. Categories of Toxic Effects. Types of toxicity test (test types based on number and 

condition; Test types based on exposure of toxicants). Acute toxicity test (definition, objectives of 

acute toxicity test). Bioassay and types of Bioassays. Maximum acceptable toxicant concentration 

(MATC). 

 

Concept of Dose-Response relationship, measurement of Dose-Response relationship, LD50 and 

LC50. Dose-Response curves, potency and toxicity. Threshold dose and no observed effect and 

margin of safety. 

Unit – III 

Exposure of Toxicant - Routes and sites of exposure. Duration and frequency of exposure and types 

of human exposure. 

Toxicology of pesticides - classification of pesticides. Environmental impact of pesticides. 

Bioaccumulation and bio magnification in food chain. Case study of - DDT in the environment. 

Ammonia & H2S detoxication, biodigestants. 
 

Unit – IV 

Heavy metals in environment: Uses and pollution sources, toxicity, biochemical effects and remedial 

measures of Arsenic, Cadmium, Lead, Mercury and Chromium. 

Environmental carcinogens-Introduction; Characteristics of Cancer and Cancer cells; Effect of Cancer; 

Types of Cancer (brief); Causes of Cancer. Environmental carcinogens- Types of Carcinogens (based 

on chemical nature, based on mode of action). 

 

Unit – V 

Radiation and Health- Types and sources of ionizing radiation. Units of Radiation. Biological effects 

of ionizing radiation. 

 

Epidemiological issues goiter, fluorosis and arsenic poisoning. 

 

 Course Learning Outcome(s): 

 

- Student will gain knowledge on the scope and importance of l toxicology and classification of 

toxicants. 

- A student will be able to understand the types of toxicity tests and the concept of dose – response 

relationship. 

- A student will be able to understand the sources and toxicity of heavy metals and carcinogens. 
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Text books : 

1. Concepts of Toxicology by Dr. Omkar, Vishal Publishing Company. 

2. Fundamentals of Toxicology by Dr. Kamleshwar Pandey, Dr. J. P. Shukla, Dr. S. P. Trivedi, New 
Central Book Agency. 

3. Environmental Chemistry by A. K. De, New Age International Limited, Publishers. 

4. Environmental Science by S. C. Santra, New Central Book Agency. 

5. Environmental biology and Toxicology by Sharma P.D., Rastogi and Lamporary 

 

 E- content / E-books (optional) 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, IV-SEMESTER 

Paper Code & Title: 20ZOO404 

 Aquaculture Management and Strategies 

         No. of hours per week: 04                                                         Total credits: 04 

 Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 Course Learning Objective(s): 

 

Unit -I 

 

Design, construction and management practices of Finfish hatcheries.Design, construction  

and management practices of prawn & shrimp Hatcheries. 

Design and dimensions of fish and shrimp ponds. 

 

Fertilizers: Properties of chemical fertilizers, role of   inorganic, organic  and bio-fertilizers  

in aquaculture practices. 

Liming: Properties of liming materials, effects of liming on pond  ecosystem,  

 

Unit – II 

Feeding methods: Introduction, different methods of feeding, frequency of feeding, fate  of nutrients  

in feed, water quality and feeding rates. Harvesting methods-drainable ponds,  

Cage & Raceway farms, Handling-Transport. 

 

Processing & Preservation methods of fish products and Fish byproducts. 

Sanitation in Processing-Treatment. 

 

Unit – III 

 Fish Diseases - Clinical symptoms, pathology and control measures of Viral 

  and Bacterial diseases in fin-fish. 
  

Clinical symptoms, pathology and control measures of Fungal, Protozoan &  

Nutritional diseasesin fin-fish. 

 

Unit - IV 

Shrimp Diseases: Pathology, Clinical symptoms, Prevention and treatment of viral 

 and bacterial diseases in cultured Shrimp. 

 

Pathology, Clinical symptoms, Prevention and treatment of Fungal, protozoan, and nutritional diseases in 

cultured Shrimp  

 

Unit - V 

Fishery and Economics- Cost calculation of projects –Demand and Price analysis.  

Economic Feasibility of investment analysis, Cash flow analysis- Socio-economic analysis, 

 risk and insurance–Role of banks and funding agencies 

 

Fish exports- Marketing and Resource Management. Legal and Environmental issues 

 

 Course Learning Outcome(s): 

 

 Text books : 

 

 

 E- content / E-books (optional) 

 

 

 

 

 



 

 

KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc. – ZOOLOGY, IV-SEMESTER 

Paper Code & Title: 20ZOO405: Aquaculture Management lab 

 

No. of hours per week: 08 Total credits: 04 

Total marks: 100 (Continuous evaluation: 30 M & External: 70 M) 

 
 

 List of experiments 

 

 
1. Estimation of water quality parameters: Dissolved oxygen, pH, Salinity, Ammonia, Nitrates, 

Nitrites, Phosphates. 

2. Identification and partial characterization of fish and shrimp pathogens 

3. Polyploidy detection using karyotyping 

4. PCR diagnosis of white spot syndrome virus, monodonbaculovirus, hamotopoetic necrosis virus. 

5. Immunodiagnosis of fish pathogen (Western blot) 

6. Enrichment of live feed organisms Artemia ,Rotifers 

7. Induction of breeding in fish using ovaprim-invitro fertilization and rearing of Fry. 

8. Field visit to shrimp hatchery, farms and salt pans. 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES & BIOTECHNOLOGY 

M.Sc. –ZOOLOGY, IV-SEMESTER 

Paper Code & Title: 20ZOO406 : Project Work 

 

Total credits: 08 

Total marks: 200 (Continuous evaluation: 50 M & External: 150 M) 
 
 

Project midterm review 50 marks 
Project evaluation 150 marks 

 

- Procedure for Conduct and Evaluation of Project Midterm review: 

After selecting the specific project topic, the student shall collect the information 

and prepare an abstract, showing his/her understanding of the proposed project 

topic as a summary and submit the same to the department before implementation 

of the project in the beginning of the IV Semester. The status of the project work 

will be reviewed and the presentation shall be evaluated by the departmental 

committee consisting of Head of the Department, Project supervisor and a senior 

faculty member after two months of the project. It shall be evaluated for 50 marks. 

A student shall acquire 2 credits assigned to the Project midterm review, when 

he/she secures 40% or more marks for the total of 50 marks. There shall be no 

external evaluation for Project midterm review. 

In case, if a student fails in Project midterm review, a re-review shall be conducted 

within a month. In case if he/she fails in the re-review also, he/she shall not be 

permitted for Project Evaluation. Further, such students shall reappear as and when 

IV semester regular examinations are conducted. 

Procedure for Conduct and Evaluation of Project Evaluation: 

Out of a total of 200 marks, 50 marks for Project Review and for the Project 

Evaluation, 100 marks shall be for Project report/thesis/record and 50 marks for 

the End Semester Examination (Viva-voce). The Viva- Voce shall be conducted  

by a committee consisting of HOD, Project Supervisor and an Examiner 

nominated by the University. 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

 

Open Electives offered by the Department of Biosciences and Biotechnology 

 M..Sc : II semester 
 

 OPEN ELECTIVE -1 

 
Paper Code &Title 20 OEBIT 207 : Entrepreneurship in Biotechnology 

 

 
This Paper offered to all programs other than M.Sc Biotechnology, M.Sc Botany and M.Sc Zoology. 

 

 

 
 M..Sc : III semester 

 

 
 OPEN ELECTIVE -2 

 

 
Paper Code &Title : 20 OEBIT 307: Disease and Health Management 

This Paper offered to all programs other than M.Sc Biotechnology, M.Sc Botany and M.Sc Zoology. 

 

 
Note : Students who are having these papers/content of these papers in their curriculum are not allowed to opt 

for the above cited open electives. 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc : II semester, OPEN ELECTIVE -1 

Paper Code &Title 20 OEBIT 207 : Entrepreneurship in Biotechnology 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

Course Learning Objective(s): 

- To understand the processes of value addition to develop novel products, services and their possible 

commercialization. 

UNIT - I 

Integration of Science, technology and business. Basic principles and practices of management- 

Definition, concepts and application; Organization types, coordination, control and decision making in 

management .Entrepreneurship in the biotechnology context; Case studies of successful and 

unsuccessful bio-entrepreneurs. 

UNIT - III 

Biotechnology: emerging industries with examples from Transgenic, Environmental biotechnology, 

New drug development, DNA chip technology, Stem cell research, Tissue engineering. Contract 

Research Organization, marketing consultancy, bio-learning module etc. 

UNIT - IV 

Factors affecting biotech business: (finance, infrastructure, equipment, manpower , resources , project 

location, end product, quality issues, etc).Core concept of Market: Identification and evaluation of 

market potential of various bio-entrepreneur sectors. Marketing, Marketing research- concept and 

techniques. Role of Indian government and schemes, financial institutions in fostering bio- 

entrepreneurship. 

UNIT- V 

Personality and attitude, Organizational behavior, Leadership Principles of effective communication 

Body language, public speaking, presentations, business proposal writing. Communication aid and 

application of technology. Career Opportunities in the Life Sciences Industry. Public policy, 

regulatory and ethical challenges facing the entrepreneurial biotechnology firm. 

Learning outcome (s): 
 

- The Student will gain knowledge about value addition to develop novel products, services and their 

possible commercialization 

Recommended Books: 
 

1. Biotechnology Entrepreneurship: Starting, Managing, and Leading Biotech Companies (2014); Craig 

Shimasaki, ed. Elsevier Inc. 

2. Innovation and Entrepreneurship in Biotechnology, An International Perspective Concepts, Theories and 

Cases (2006); Damian Hine and John Kapeleris Edward Elgar Publishing Limited. 

3. Information for startups from Indian Govt website, BIRAC website. 
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KRISHNA UNIVERSITY, MACHILIPATNAM – 521003 

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc : III Semester, OPEN ELECTIVE -2 

Paper Code &Title : 20 OEBIT 307: Disease and Health Management 

No. of hours per week: 04 Total credits: 04 

Total marks: 100 (Internal: 30 M & External: 70 M) 

 Course Learning Objective(s): 

- To understand the Disease prevention and control measures. 
- Water borne diseases and Food infections and their control measures. 

- Basic knowledge about antibiotics & vaccines 

 
 

UNIT-I 
 

Disease : Types of diseases. Concepts of Disease, Phases of Disease, The Disease Causative Agents, 

Host Factors of Disease, Modes of Transmission of Disease, Disease Prevention and Control, Air 

borne infections and control of air-borne microorganisms. Cause, mode of infection, symptoms and 

control measures of COVID-19 and Tuberculosis. Antibiotics- narrow spectrum, broad spectrum, 

sensitivity and resistance .Vaccines- principle and types (briefly). 

UNIT-II 
 

Drinking water: Impurities, Indicator organisms and water disinfection. Cause, mode of infection, 

symptoms and control measures of Water borne diseases - Cholera, Typhoid, and Hepatitis . 

UNIT-III 
 

Food borne infections- food poisoning and food intoxication- Food intoxication (Botulism and 

Staphylococcal poisoning), Food borne diseases (Salmonellosis and Shigellosis) and their detection. 

General account of food preservation (Heat, Dehydration, Osmotic Pressure, Chemical and Radiation 

Treatments). 
 

UNIT-IV 
 

Common Vector borne Diseases in India: Cause, symptoms and control measures of Malaria  ,  

Dengue Chikungunya and  Filaria .  Control of domestic/household pests like  cockroaches, house  

flies and Rodents. 
 

UNIT-V 

Personal Hygiene : Personal Habits, Home Sanitation, Health impacts of Cigarette Smoking and 

Alcoholism, Mental Health and Daily Allowance of Nutrients. Sanitation in Education Institutions, 

hospitals, at public bathing places and swimming pools. 

Learning outcome: The student will gain knowledge on disease and health management. 

 

 
Recommended Books: 

 

1. Textbook of Microbiology (6th edition) by Ananthanarayan and C.K.J.Paniker. 

2. Textbook of Medical Parasitology (2013) by S.C. Panija. 

3. Textbook of Medical Parasitology (6th edition) by C.K.J. Paniker. 

4. Medical Microbiology (26th edition) by Jawetz et.al. 

5. Medical Microbiology (26th edition) by Melnick andAdelberg 

6. Medical Microbiology (16th edition) by D. Greenwood et.al. 

7. Medical Microbiology (7th edition) by P. R.Murray 

 

 

 



 
               TEMPLATE   FOR FIRST MIDTERM EXAMINATION PAPER 

 

 

 

 

                               KRISHNA UNIVERSITY, MACHILIPATNAM – 521003  

                         DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

                                            M.Sc – Zoology, I   SEMESTER 

 

                                           First Midterm  Examination, Month & Year  

 
Paper Code &Title: 20 ZOO 101: Systematics of Invertebrates 

(Model Paper w.e.f  2020-21 admitted batch) 

 

Time : 90 Minutes        Max. Marks : 30 Marks 
 

Answer ALL questions        (5X2 = 10 Marks) 

1.  

2.  

3.  

4.  

      5. 

Answer Four questions choosing One question from each Unit. 

 All questions carry Equal marks. 

 

(4X5 = 20 Marks ) 

        6. UNIT-1 

    a.  

           (OR) 

          b. 

      7. UNIT-2 

         a.  

           (OR) 

   b.  

      8.  UNIT-1 or  UNIT-2 

a.  

 (OR) 

b. 

 9.  UNIT-1 or  UNIT-2 or UNIT-3 

 a.  

                             (OR) 

 b.  
 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                TEMPLATE FOR SECOND MIDTERM EXAMINATION PAPER 

 

 

 

 

                                  KRISHNA UNIVERSITY, MACHILIPATNAM – 521003  

                              DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

                                                 M.Sc – Zoology, I  SEMESTER 

 

                                        Second  Midterm  Examination, Month & Year  

 
Paper Code &Title: 20 ZOO101: Systematics of Invertebrates 

(Model Paper w.e.f  2020-21 admitted batch) 
 

Time : 90 Minutes        Max. Marks : 30 Marks 
Answer ALL questions                            (5X2 = 10 Marks) 

1.  

2.  

3.  

            4. 

            5. 

 

Answer Four questions choosing One question from each Unit. 

 All questions carry Equal marks. 

 

(4X5 = 20 Marks ) 

     6. UNIT-4 

 

a.  

           (OR) 

       b. 

    7. UNIT-5 

       a.  

          (OR) 

        b.  

     8.  UNIT-4 or  UNIT-5 
 

       a.  

 (OR) 

      b. 

9.  UNIT-3 or  UNIT-4 or UNIT-5 

       a.  

                             (OR) 

       b.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TEMPLATE FOR SEMESTEREND EXAMINATION PAPER 

 

 

      

 

                                                 KRISHNA UNIVERSITY, MACHILIPATNAM – 521003  

DEPARTMENT OF BIOSCIENCES AND BIOTECHNOLOGY 

M.Sc – ZOLLOGY, I   SEMESTER 

 

Paper Code &Title: 20 ZOO101 : Systematics of Invertebrates 

(Model Paper w.e.f  2020-21 admitted batch) 

    Time : 3 hours              Total marks: 70 M   

   1. Answer all questions (Two questions from each unit)       (10x2=20 Marks) 

a.  
b.  

c.  

d.  
e.  

f 

g.  

h. 
 i.  

 

 
Answer Five Questions choosing One question from each unit (A or B).               (5x10=50 Marks) 

 
 

All questions carry equal marks.         
 

2. A).  

    B).  

 

3. A).  

    B). 

  

4. A).  

    B).  

 

5.  A).  

     B).  

 

6.  A). 

     B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
KRISHNA UNIVERSITY::MACHILIPATNAM 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title: 20 ZOO101 :Systematics of Invertebrates 
 

(Model Paper w.e.f.  2020-21 admitted batch) 

 
Time: 3 Hours          Max. Marks : 70 

 

Answer ALL question         (10 X 2 = 20 Marks)  

(Two questions from each unit) 

1. a. Write any four taxonomic characters of animals. 

b. What is genetic incompatibility? Write its significance in speciation. 

c. Write a short note on curetting process of identification. 

d. Write any two characteristics of pseudocoelomata. 

e. Define tatonomy with an example. 

f. What is canal system? Write its importance in porifera. 

g. Explain the polyp and medusa forms of coelenterates. 

h. What are the excretory organs of phylum Annelida? And mention their types. 

i. What is torsion? Which group of animals exhibits torsion? 

j. What is ambulacral system? Mention its uses. 

 
     Answer Five questions choosing One question from each unit (A or B).             

     All questions carry equal marks                                                                                (5 X 10 = 50 Marks) 

 

 

2. A. Give an account on histological resume of Systematics hierarchy of categories. 

B. Write an essay on speciation. 

 

3. A. Describe the curetting process of identification. 

B. Write a note on classification based on coelom. 

 

4. A. Give a detailed note on formation of scientific names of various taxa. 

B. Describe the general characteristics of Porifera 

 

5. A. Write an account on pseudocoelomates and their schematic representation of classification. 

B. Give a detailed note on characteristics of phylum Annelida 

 

6. A. Describe the classification of arthropods up to Sub-classes, with suitable examples. 

B. Write an essay on Peripatus and its significance. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
KRISHNA UNIVERSITY::MACHILIPATNAM 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title: 20 ZOO102 :Anatomy of Invertebrates & Vertebrates 
 

(Model Paper w.e.f  2020-21 admitted batch) 

 

Time: 3 Hours          Max. Marks : 70 

 

Answer ALL question         (10 X 2 = 20 Marks)  

(Two questions from each unit) 

 

1. a. Distinguish the pseudocoelom and eucoelom with suitable examples. 

b. Mention any two examples having the nephridia as their excretory organs. 

c. Name the any two larval forms of echinoderms. 

d. Write any two economic importances of rotiferans. 

e. Distinguish the scales in fishes, reptiles and mention their place of origin. 

f. Define the ‘portal system’, write its types with examples. 

g. What is bidders canal? Where it is present? 

h. Define the ‘autonomous nervous system’ and give an example. 

i. Define the blind spot, explain how it effects vision. 

j. Write any two functions of lateral lines system in fishes. 

 
  Answer Five questions choosing One question from each unit (A or B).               . 

  All questions carry equal marks                                                                  (5 X 10 = 50 Marks) 

 

UNIT-1 

2. A. Define archenteron, and write a detailed note on protostomes and deuterostomes. With neat labelled 

diagrams. 

B. Give a detailed note on ‘Coelom role in excretions and organs involved in it’. 

 

UNIT-2 

3. A. Write an essay on trochophore larva 

B. Describe the  characteristic features of Chetognatha. 

 

UNIT-3 

4. A. Give an account on ectodermal derivatives. 

B. Write an essay on evolution of aotic arches. 

 

UNIT-4 

5. A. Describe the evolution of urino-genital system among vertebrates. 

B. Give acomparative account on brain of vertebrates. 

 

UNIT-5 

6. A. Describe the structure of eye with neat labeled diagrams. 

B. Write an essay on lateral line system with neat labeled diagrams. 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 



 

 

 
KRISHNA UNIVERSITY::MACHILIPATNAM 

M.Sc. – ZOOLOGY, I-SEMESTER 

Paper Code &Title: 20 ZOO103 :Cell Biology & Genetics 
 

(Model Paper w.e.f.  2020-21 admitted batch) 

 

Time: 3 Hours          Max. Marks : 70 

 

Answer ALL question         (10 X 2 = 20 Marks)  

(Two questions from each unit) 

 

1. a. What are the work benches of protein synthesis, write its types. 

b. Name the cell organells useful for chromosome movement during cell division. 

c. Write any two functions of microtubules in the cell. 

d. Explain the role of flagella in cell movement. 

e. Name the structural components of plasma membrane. 

f. Distinguish the active and passive transport with examples. 

g. Define the term ‘apoptosis’ and its significance 

h. Write any two disorders caused by chromosomal aberrations. 

i. Distinguish the exon and intron in gen. 

j. What are the major steps in post-translational modifications. 

 
Answer Five questions choosing One question from each unit (A or B).                

 All questions carry equal marks                                         (5 X 10 = 50 Marks) 
 

 

UNIT-1 

2. A. Write a detailed note on mitochondria with neat labeled diagrams. 

B. Describe the structure of and function of nuclear membrane. 

 

UNIT-2 

3. A. Describe the different stages in mitosis. 

B. Write an essay on cilia and flagella structure and their role. 

 

UNIT-3 

4. A. Write a detailed note on molecular structure of plasma membrane. 

B. Explain the active transport mechanism across the plasma membrane. 

 

UNIT-4 

5. A. Write an essay on cell signaling 

B. What is sex determination, and write a detailed note on it. 

 

UNIT-5 

6. A. Explain the chromosomal organization of gene 

B. Define the term ‘codon’, and give a detailed note on protein synthesis. 
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