
CORE COURSE -XV:  

Paper Title: Animal Biotechnology (Theory) 

Course Code: ZOO 815C 

 

Objective:   Biotechnology is the advanced branch of biological sciences which mostly deals 

with technological application on biological systems. It is basically the management of 

biological processes for industrial and other human welfare purposes. The present paper on 

biotechnology attempts to give a wholesome idea of biotechnology at a basic level. It 

provides a tool kit in the form of a number of various techniques and processes developed 

over time to solve problems involving primarily human welfare with focus on health and 

medicine. It will equip the students with basic tools of biotechnology which are a must for 

everyone interested in pursuing a career in biotechnology. It makes one aware of the scope of 

this field which encompasses almost every field of science like engineering, research, 

commercialization and academics. 

 

Outcome:  Upon completion of the course, students should be able to: 

 Use or demonstrate the basic techniques of biotechnology like DNA isolation, PCR, 

transformation, restriction digestion etc. 

 Make a strategy to manipulate genetic structure of an organism for the improvement in                          any 

trait or its well-being based on the techniques  learned during this course. 

 Understand better the ethical and social issues regarding GMOs. 

 Use the knowledge for designing a project for research and execute it. 

 

Course Content: 

Theory [Credits: 4] 60 hrs/100 marks (Internal assessment=20, Attendance=5, End 

Semester Exam = 75) 

 

Unit 1:  Introduction to Biotechnology and Basic Tools   12 hrs/15 marks  

 

Introduction to Biotechnology, Isolation and purification of DNA and RNA in Bacteria and 

Animal systems, Restriction Enzymes: Nomenclature, Types, Characteristics and uses; Detection 

of recombinant molecules, cDNA libraries; Cloning vectors: Plasmids, Cosmids, Phagemids, 

Lambda Bacteriophage, BAC, YAC, and Expression vectors (characteristics only).  

Unit 2:  Molecular Tools and Techniques     12 hrs/15 marks 

DNA sequencing methods: Maxam- Gilbert, Sanger, Next generation sequencing (Illumina). 

Blotting techniques - Southern, Northern, Western, Dot blot. Polymerase Chain Reaction and 

DNA Finger Printing. Gene Editing Tools: Zinc finger nucleases (ZFNs), and Clustered 

regularly interspaced short palindromic repeats (CRISPR/Cas9) system.      

 

Unit 3: Animal Cell culture       12 hrs/15 marks 

History of Cell culture, Laboratory design and basic requirements for animal cell culture; 



Instrumentation and equipments; Aseptic and Sterilization concepts; Culture media and reagents, 

types of Culture media, Types of culture: Suspension and continuous Cell lines, maintenance of 

Cell lines, Primary and secondary Culture; Organ Culture, Cryopreservation. 

Unit 4: Genetically modified organisms:      12 hrs/15 marks 

History of GMOs, Production of cloned and transgenic animals: Nuclear Transplantation; 

Transgenic animals with examples: Applications, ethical, welfare issues  and regulations.  

Unit 5: Applications of Genetic Engineering    12 hrs/15 mark   

Medicine: Stem Cell & Gene therapy; Vaccines, Insulin. A g r i c u l t u r e :  disease resistant 

breeds, Biopesticides, Bioreactors & Biofarming. Industry: Enzyme, Bioplastic and Biofuel 

production.    

 

CORE COURSE –XV Practical:  
Paper Title: Animal Biotechnology (Practical) 

Course Code: ZOO 815CP 

 

 

Practical [Credit: 2]       30 hrs/ 50 marks 

1. DNA isolation from blood/ Animal tissue. 

2. Restriction digestion of isolated DNA by restriction endonuclease. 

3. Separation of DNA by Agarose gel electrophoresis.  

4. To demonstrate following techniques: Southern/ Northern/Western blotting/ PCR (Any one)  

5. Learning Aseptic handling techniques and use of PPE for animal cell culture. 

6. Preparation of embryo extract for animal cell culture i.e Natural Media 

7. Project on animal cell culture OR on a visit to any biotechnology Institute 

 

Examination evaluation Structure: 

 

1. Experiment (two numbers): 5x2; procedure: 5x2; result: 2x2. Total = 24 Marks 

2. Demonstration of techniques : 5 Marks 

3. Project report Submission on animal cell culture OR on a visit to any biotechnology Institute ( 5 

marks) 

4.  Note Book: 6 marks ( Based on the neatness, regularity, overall presentation) 

5. Viva-Voce : 10 marks ( Testing of Knowledge in the said Course) 

 

Teaching and Learning Process: 

The students can have hands-on experience of basic biotechnology tools and can acquire jobs 

and internships in pharmaceutical companies directly after graduation and can also execute 

research in biotechnology. A problem-solving methodology can be employed in biotechnology 

education, which consists of four phases: design, production, evaluation and presentation. 

Various methods will be employed to make learning effective like tutorials, workshops, seminar, 

online assignments, questionnaires, simulation exercises and presentations. Evaluation 



elements in these methods will also serve to direct student learning. 

 

Assessment Methods: 

Measures to be adopted for assessment are as follows. 

 Class Tests: Regular class tests will judge the grasp of the topics by the students.  

 Projects and Assignments: Individual/group projects will inculcate independent thinking as 

well as the team work skills among the students. 

 Regular Presentations: Presentations by the students on a particular topic will enhance  

student’s learning and confidence. The presentations will be assessed based on the content, 

novelty, explanation and response to queries raised by peers. 

 Viva-voce: Viva-voce is another critical component of assessment of the practical component 

of a course. Inquiry-based learning blended with hands-on learning will develop critical 

thinking and competencies among students. 

 Semester-end Examination: Semester-end examination and grading of students based on their 

performance in the exams is an indicator of student’s learning throughout the semester. A 

comparative assessment of students through final exams, analyses comprehensive 

knowledge gained by each student. 

Recommended Books: 

 Brown, T.A. (2010) Gene Cloning and DNA Analysis. VI Edition,Wiley-Blackwell publishing 

(Oxford, UK), ISBN: 978-1-4051-8173-0. 

 Glick, B.R., Pasternak, J.J. and Patten, C.L. (2010). Molecular Biotechnology - Principles and 

Applications of Recombinant DNA. IV Edition, ASM press, Washington, USA. ISBN: 978-1- 

55581-498-4 (HC). 

 Primrose, S.B., and Twyman, R. M. (2006). Principles of Gene Manipulation and 

Genomics.VIIEdition, Blackwell publishing (Oxford, UK) ISBN: 13: 978-1-4051-3544- 3. 

Suggested Readings:. 

 Watson, J.D., Myers, R.M., Caudy, A. and Witkowski, J.K. (2007) Recombinant DNA- Genes 

and Genomes- A Short Course. III Edition, Freeman and Co., N.Y., USA. 

 Clark, D. P. and Pazdernik, N.J. (2012) Biotechnology,,Academic Press, ISBN: 978-0- 12-

385063-8 

Online Tools and Web Resources: 
 https://swayam.gov.in/courses/5178-molecular-biology-genetic-engineering-and-plant- tissue-

culture Module no.:14to 21,23&24 

 https://nptel.ac.in/courses/102103041/2Gene Therapy 

 https://nptel.ac.in/courses/102103013/49Genetic Engineering& Applications(Web) 

 https://nptel.ac.in/courses/102107058/6Biomedical nanotechnology (Video) 

 https://nptel.ac.in/courses/102107028/40Analytical Technologies in

 Biotechnology (Video) Electrophoresis, PCR, DNA sequencing methods 

 https://www.edx.org/course?search_query=biotechnology 

https://www.coursera.org/courses?query=biotechnology  

  

http://www.edx.org/course?search_query=biotechnology
http://www.coursera.org/courses?query=biotechnology


CORE COURSE –XVI:  
Paper Title: Ethology & Chronobiology (Theory) 

Course Code: ZOO816C 

 Objective: 

This course aims to provide the undergraduate students a thorough knowledge of Animal 

Behaviour is the scientific study of the wild and wonderful ways in which animals 

interact with each other, with other living beings, and with the environment in which 

they live in. One important aspect pertaining to the studies on Animal Behaviour is that 

it can be conducted anywhere and at any time, depending on the interest of the 

researcher. Moreover, it is not confined to the four walls of the classroom or the 

laboratory. The behavioural biology has high applied value and currently linked to 

conservation biology, molecular biology, behavioural ecology and integrated pest 

management. The chronobiology addresses some periodic and cyclic nature of various 

life phenomena occurring in living beings in nature. They often correlate with the 

external environmental factors. Chronopharmacology, chronomedicine and 

chronotherapy are some of the direct applications of chronobiology in human health. 

This course aims to provide an overview of animal behaviour and chronobiology 

starting from historical prospective to types of behaviours and their evolutionary 

significance. The course also highlights types, mechanisms and importance of the 

biological rhythms and biological clocks operating in the living organisms. This course 

will help the learners to understand and appreciate different types of animal behaviours, 

their adaptive, evolutionary and practical significance. 

 

Outcome: 

Upon completion of the course, students should be able to:Upon completion of the 

course, students should be able to: 

 Understand types of animal behaviour and their importance to the organisms. 

 Enhance their observation, analysis, interpretation and documentation skills by taking 

short projects pertaining to Animal behaviour and chronobiology. 

 Relate animal behaviour with other subjects such as Animal biodiversity, 

Evolutionary biology, Ecology, Conservation biology and Genetic basis of the 

behaviour. 

 Understand various process of chronobiology in their daily life such as jet lag. 

 Learn about the biological rhythm and their application in pharmacology and 

modern medicine. 

 Realize, appreciate and develop passion to biodiversity; and will respect the nature 

and  environment. 

  



Course Content: 

Theory [Credits: 4] 60 hrs/100 marks (Internal assessment=20, Attendance=5, End 

Semester Exam = 75) 

 

Unit 1: Introduction to Animal Behaviour     12hrs/15 marks 

 

History of Ethology; Pioneers of Modern Ethology: Karl von Frisch, Ivan Pavlov, 

Konrad Lorenz, Niko Tinbergen; Proximate and ultimate causes of behaviour; 

tools, techniques and methods used in studying animal behaviour (In Lab and Field).  

Unit 2: Patterns of Behaviour       12hrs/15 marks 

Stereotyped behaviours (Orientation, Reflexes); Kinesis, Tropotaxis, Klinotaxis, 

Menotaxis, Individual behavioural patterns; Instinct versus  Learned behaviour; 

Associative learning, Classical and Operant   conditioning, Habituation, Imprinting. 

Animal bonds (Parent-Parent, Parent-Child etc.).  

 

Unit 3:Social and Sexual Behaviour     12hrs/15 marks 

Social Behaviour:  Concept of Society, Communication and the senses (Chemical, 

Tactile, Auditory, Visual); Altruism, Inclusive fitness, Hamilton’s rule; Insects’ society 

(Example: Honey bee/Termites); Foraging in honey bee and advantages of the waggle 

dance. Sexual Behaviour: Asymmetry of sex, Sexual dimorphism, Mate choice, Intra-

sexual selection (male rivalry), Inter-sexual selection (female choice), Courtship 

behavior (Specially in Birds). Parental care. 

 

Unit 4: Introduction to Chronobiology & Biological Clocks  12hrs/15 marks 

Historical developments in chronobiology, Biological oscillation: the concept of 

Average, amplitude, phase and period. Adaptive significance of biological clocks. 

Relevance of biological clocks; Chronopharmacology, Chronomedicine, 

Chronotherapy  

 

Unit 5: Biological Rhythm      12hrs/15 marks 

Characteristics of biological rhythms; Short-and Long-term rhythms; Circadian 

rhythms; Tidal rhythms and Lunar rhythms; Concept of synchronization and masking; 

Photic and non- photic zeitgebers; Circannual rhythms; Photoperiod and regulation of 

seasonal reproduction of vertebrates; Role of melatonin and serotonin.   

  



 

Core Course XVI Practical 
Ethology & Chronobiology (Practical) 

Course Code: ZOO816CP 

Practical [Credit: 2]        30 hrs/50 marks 

1. To study nests and nesting behaviour of the birds and social insects. 

2. To study the behavioural responses of wood lice to dry and humid conditions. 

3. To study geotaxis behaviour in earthworm/ phototaxis behaviour in insect larvae.  

4. Study of courtship behaviour in birds from short videos/films. 

5. Parental Care in Fishes from short Videos/ Models/ observation. 

6. Visit to Forest/Wild life Sanctuary/Biodiversity Park/Zoological Park to study and 

record behavioral activities of animals and prepare a short report. 

7. Study and actogram construction of locomotor activity of suitable animal 

models. 

8. To study circadian functions in humans (daily eating, sleep and temperature 

patterns). 

 

Examination evaluation structure: 

1. Procedure and result of any two Studies made (to be given during exam) out of sl. No. 

1 to 7    (Procedure = 5, Result=5)x2 =    20 marks 

2. Report submitted on the Visit to Forest/Wild life Sanctuary/Biodiversity 

Park/Zoological Park to study and record  the behavioural activities of animals 10 marks 

3. Submission of a Geotagged Photo and description of the Bird nest/ Insect colony in 

his/ her locality. 5 marks 

4. Note Book:  ( Based on the neatness, regularity, overall presentation)  5 marks  

5. Viva-Voce:  ( Testing of Knowledge in the said Course)   10 marks  

 

Recommended Books: 

 Alcock J. (2013). Animal Behaviour. Sinauer Associate Inc., USA. 

 Dunlap J. C, Loros J. J, DeCoursey P. J. (2004) Chronobiology Biological 

Timekeeping. Sinauer Associates, Inc. Publishers, Sunderland, MA, USA 

 Manning, A. and Dawkins, M. S. (2012). An Introduction to Animal Behaviour. 

Cambridge, University Press, UK. 

 McFarland D. Animal Behaviour. (1982). Pitman Publishing Limited, London, UK. 

 Vinod Kumar (2002) Biological Rhythms. Narosa Publishing House, Delhi/ Springer- 

Verlag, Germany 

Suggested Readings: 

 Paul W. Sherman and Alcock J. (2013). Exploring Animal Behaviour. Sinauer 

Associate Inc., Massachusetts, USA. 

 Saunders D. S. (2002). Insect Clocks. III Edition, Barens and Noble Inc. New 

York, USA 



Teaching and Learning Process: 

In order to ensure best understanding of concepts and learning of skills by students, 

various strategies will be adopted to explore Animal behaviour and chronobiology. The 

animal behaviour in t h e  wild  can be shown to the student with the help of videos 

and  short films. The classroom teaching should be inclusive, have opportunities for the 

students to participate in the class discussion and the students should be encouraged to 

observe various live animal behaviours in their immediate surrounding environment 

and interpret them. There should be ample scope for field visits and visit to the research 

laboratories.  Seminar should be arranged at the departmental level for the student, where 

student can have paper presentation on various themes of animal behaviour and 

chronobiology. Quizzes and debates can be arranged to make the teaching learning more 

innovative. Students should be advised to use e resources along with standard text 

books and reference books. They should  take short project work and case study on the 

animal behaviour. They should relate various concepts in chronobiology taught in the 

classroom with their daily life.  

Assessment Methods: 

Measures to be adopted for assessment are as follows. 

 Class Tests: Regular class tests will judge the grasp of the topics by the students.  

 Projects and Assignments: Individual/group projects will inculcate independent 

thinking as well as the team work skills among the students. 

 Regular Presentations: Presentations by the students on a particular topic will 

enhance student’s learning and confidence. The presentations will be assessed based on the 

content, novelty, explanation and response to queries raised by peers. 

 Viva-voce: Viva-voce is another critical component of assessment of the practical 

component of a course. Inquiry-based learning blended with hands-on learning will 

develop critical thinking and competencies among students. 

 Semester-end Examination: Semester-end examination and grading of students based 

on their performance in the exams is an indicator of student’s learning throughout the 

semester. A comparative assessment of students through final exams, analyses 

comprehensive knowledge gained by each student. 

  



Core Course XVII:   
Paper Title: Research Methodology in Zoology (Theory) 

Course Code: ZOO817C 

 

Objective: 

The course is designed with an aim to provide the students the knowledge to learn and 

get acquainted with the different techniques and methodologies adopted in Research 

in the field of Zoology. It aims to equip students with skills to formulate research 

questions, conduct literature reviews, design experiments, and communicate findings 

through scientific writing and presentations. Emphasis is placed on developing 

proficiency in preparing theses, research papers, and scientific posters or PowerPoint 

presentations. The course also fosters an understanding of the philosophy and ethics of 

science, highlighting responsible conduct in research and addressing misconduct such as 

plagiarism, falsification, and authorship disputes. Additionally, students will be 

introduced to modern research tools and publishing practices, including open access 

platforms, journal selection tools, and software for identifying predatory journals. 

Training includes the use of citation databases (e.g., Scopus, Web of Science), 

understanding metrics like impact factor and h-index, and using plagiarism detection and 

AI tools responsibly. The course also covers essential biosafety practices in laboratory 

settings, focusing on safe handling of chemicals and equipment, first-aid measures, and 

adherence to safety protocols to ensure a secure and ethical research environment.  

 

Outcome: 

• Upon completion of the course, students shall be able to get a thorough knowledge on 

the philosophies and ethics of research and publication. They will be able to 

understand the different criteria of calculating Impact factors, metrices and indices, 

Prepare scientific reporting and make a presentation, Have knowledge about the 

Principles and application of Biological techniques, Operate Sophisticated 

instruments and take precautions in the Laboratory including Biosafety labs. 

• Formulate research questions and hypotheses based on literature review. 

• Design experiments and choose appropriate research methodologies. 

• Prepare scientific documents such as theses, research papers, and posters. 

• Deliver effective scientific presentations using tools like MS PowerPoint. 

• Understand key concepts in the philosophy and ethics of science. 

• Identify and avoid research misconduct, including plagiarism and data fabrication. 

• Recognize and steer clear of predatory journals and unethical publishing practices. 

• Use journal selection tools (e.g., JANE, Elsevier Journal Finder) for ethical 

publishing. 

• Evaluate research impact using metrics like impact factor, h-index, and altmetrics. 

• Navigate citation databases such as Scopus and Web of Science. 



• Utilize plagiarism detection tools like Turnitin and Urkund. 

• Apply AI tools ethically in various stages of research, from writing to data analysis. 

• Follow standard biosafety and laboratory safety protocols. 

• Handle laboratory instruments and hazardous materials responsibly. 

 

Course Content: 

Theory [Credits: 4] 60 hrs/ 100 marks (Internal assessment=20, Attendance=5; End 

Semester exam: 75) 

 

Unit 1: Scientific research, reporting & Presentation:   12hrs/15 marks 

Concept of Scientific research, Choice of research topic, review of literature, hypothesis, 

Materials and methods, discussion and writing of references. Scientific reporting: 

Writing of thesis /research paper. Scientific presentation: Poster /MS-Powerpoint.  

 

Unit 2:   Ethics  in Research & Publication :    12hrs/15 marks 

  

Definition of Ethics, Ethics with respect to Science & research, research integrity; 

Scientific misconduct- Falsification, Fabrication and Plagiarism. Examples of Fraud 

in Research & publication from India & abroad. Redundant publications - duplicate 

& overlapping publications, salami slicing, selective reporting and misrepresentation 

of data; Definition and importance of Publication ethics; Publication misconduct 

Conflict of interest during research and publication; authorship, Predatory Journals; 

Phantom publications; violation of publication ethics, authorship and contributorship; 

complaints and appeals.  

 

Unit3: Open Access Publishing; Research metrics :  12hrs/15 marks 

 

Open access publishing and initiatives; SHERPA/ RoMEO online resource to check 

publisher copyright & self archiving policies. Journal finder/ Journal suggestion 

tools viz. JANE, Elsevier, Springer etc. Indexing data bases, citation databases; Web 

of Science, Scopus etc; Impact factor of Journal as per Journal citation report, SNIP, 

SJR, IPP, Cite score, Metrics: h-index, g-index, i10 index, altmetrics.   

 

Unit 4:  Software tools and Applications    12hrs/15 marks 

 

Use of Plagiarism software like Drillbit, Turnitin, Urkund and other open source 

software tools. Ethical use of AI as research tools: Literature Review & Information 

Retrieval, Data Analysis and Interpretation, Experimental Design & Hypothesis 

Generation, Automated Writing and Reporting, Data Visualization, Plagiarism and 

Reference Management, Simulation & Modelling, Translation & Accessibility. 

Unit 5: Bio-safety issues in the Laboratory:     12hrs/15 marks 

   

Guidelines for precaution and Biosafety issue in the handling of sophisticated 



instruments, Lab items, Toxic chemicals, Glasswares. First aids. Personal protective 

equipments, safe handling of infectious agents. Safe disposal of biological 

laboratory wastes: Autoclaving, incineration, chemical disinfection and dry heat 

sterilization, encapsulation, microwave/ UV treatment.  

 

  



Core Course XVII Practical   
Paper Title: Research Methodology in Zoology (Practical) 

Course Code: ZOO817CP 
 

Practical [Credit :  2]      30 hrs/50 marks 

 

1. Preparation of Scientific data using MS- Excel/Powerpoint/ Poster. 

2. Demonstration of Journal finder tools (JANE, Elsevier, Springer). 

3. Demonstration and practical use of Plagiarism softwares (Drillbit, Turnitin, Urkund). 

4. Use of AI in Research. (Scientific reporting, data mining, modelling). 

5. Demonstration of human biosafety cabinet   

 

Examination evaluation Structure: 

1. Preparation of Scientific data using MS- Excel/Powerpoint/Poster.    10 marks 

2. Major practical (Serial no. 2 and 3)      15 marks 

3. Minor practical (Serial no. 4 and 5)      10 marks 

4. Note Book: (Based on the neatness, inclusiveness, overall presentation) 5 marks  

5. Viva-Voce:  (Testing of Knowledge in the said Course)  10 marks  

Recommended Books: 

1. Ajibade, V & Ajenifuja,O. ( 2019 ). Instrumentation in biology. Lambert Aca. Publishing 

2. Arumugam, N. (1994 )  Bioinstrumentation. Saras publication 

3. Baruah,T.C. &  Barthakur, H.P. ( 1997). A textbook of Soil analysis. Vikas Pub. House Pvt. 

Ltd, Delhi  

4. Bajwa, D.R. & Ahuja, Sh. (2023) Research Methodology Theory and Practice, Nation Press, 

1st Edition  

5.  Kothari,C.R. & Garg, G. (2024). Research Methodology-methods and techniques. New Age 

International Publishers 

6. Rao,K.H. & Pasumarti , S.S. (2012) Research Methodology: Techniques and Applications 

7. Salerno, R.M. & Gaudiosa,J. (  2015  ). Laboratory Biorisk management. CRC Press  

8. Salerno, R.M. & Gaudiosa,J. (  2007  ). Laboratory biosecurity handbook. CRC Press  

9. Sarma, M. ( 2012). Research Methodology – assignment, Seminar paper & Project. EBH 

publishers, Ghy 

10. Thomas, C. G. (2021) Research Methodology and Scientific Writing, Ane Books Pvt. Ltd. 

2nd Edition  

11. Zou, P. and Xu, X. (2023) Research Methodology and Strategy- Theory and Practice, John 

Wiley & Sons Ltd. 

https://www.UGC.gov.in;   https://gemini.google.com ; ChatGPT, Scite.ai, Jenni.ai, Elicit, 

Research Rabbit, Google Scholar, Scinapse, Semantic Scholar, Scorpus, Connected papers, 

Dimensions, Litmaps 

Teaching and Learning Process: 

 The teaching strategy will emphasize on problem-based learning to develop the 

requisite knowledge, skills and learning attitude of the student. 

 A variety of approaches to teaching-learning process, including lectures, seminars, 

power point presentations, workshops, peer teaching/learning, assignments, project-

https://www.ugc.gov.in/
https://gemini.google.com/


based learning, simulation videos, group or co-operative learning, book reviews, 

research colloquium will be adopted to achieve this. 

 Laboratory sessions will constitute an important part of the course along with its 

theoretical background. The laboratory sessions will include pre-lab questions and 

post-lab questions on start and completion of experiment. The experiments will be 

presented in the form of laboratory reports, which will train the students to write and 

formulate scientific text. 

 

Assessment Methods: 
Measures to be adopted for assessment are as follows. 

 Class Tests: Regular class tests will judge the grasp of the topics by the students.  

 Projects and Assignments: Individual/group projects will inculcate independent 

thinking as well as the team work skills among the students. 

 Regular Presentations: Presentations by the students on a particular topic will 

enhance  student’s learning and confidence. The presentations will be assessed based on 

the content, novelty, explanation and response to queries raised by peers. 

 Viva-voce: Viva-voce is another critical component of assessment of the practical 

component of a course. Inquiry-based learning blended with hands-on learning will 

develop critical thinking and competencies among students. 

 Semester-end Examination: Semester-end examination and grading of students based 

on their performance in the exams is an indicator of student’s learning throughout the 

semester. A comparative assessment of students through final exams, analyses 

comprehensive knowledge gained by each student. 

  



DISCIPLINE SPECIFIC ELECTIVE - III 

(Zoology in Sustainable Development) 

Subject Code: ZOO803D 

 

Objective:  

The course aims to provide an in-depth understanding of the role of zoology in promoting 

sustainable development through the conservation and responsible management of 

biodiversity, natural resources, and ecosystems. It seeks to equip students with knowledge of 

sustainable practices in wildlife conservation, aquaculture, livestock management, and 

biocontrol, while addressing challenges posed by climate change, pollution, and habitat 

degradation. The course also emphasizes the interconnections between zoology, public health, 

ethics, traditional knowledge, and policy, aligning with relevant Sustainable Development 

Goals (SDGs) to foster ecological balance, human well-being, and long-term environmental 

resilience. 

Outcome:  

 Explain the principles of sustainable development and their linkages with zoology, 

biodiversity, ecosystem health, and human well-being. 

 Apply in-situ and ex-situ conservation methods, resource management strategies, and 

traditional ecological knowledge for wildlife protection. 

 Design and evaluate sustainable aquaculture, livestock, and biocontrol practices with 

emphasis on indigenous species and waste-to-wealth concepts. 

 Assess the impacts of climate change, habitat degradation, and pollution on species 

distribution, vulnerability, and ecosystem resilience. 

 Integrate the One Health approach, ethical research practices, and policy engagement 

to support SDGs and promote environmental awareness. 

 

 

Course Content: 

Theory [Credits: 4]     60 hrs /100 marks  

(Internal assessment=20, Attendance=5, End Semester Exam = 75 marks) 

Unit 1: Introduction to Zoology and Sustainable Development    12 hrs/ 15 marks 

Concept and principles of sustainable development; Linkages between zoology, biodiversity, 

ecosystem health and food production system and nutrition; Relevance to SDGs (especially 

SDG 13, 14, 15); Role of animals in ecological balance and human well-being. 



Unit 2: Wildlife Conservation and Natural Resource Management 12 hrs/ 15 marks 

In-situ and ex-situ conservation methods; protected area networks and species recovery 

programs in the context of climate change; Human-wildlife conflict and mitigation; 

Community and indigenous traditional knowledge (ITK) based conservation. 

Unit 3: Sustainable Aquaculture, Livestock, and Biocontrol  12 hrs/ 15 marks 

Sustainable aquaculture practices; Conservation of indigenous breeds in fish and livestock 

farming; Principles of sustainable livestock management; waste to wealth; Role of insects in 

bio-control and pest management. 

Unit 4: Climate Change and Species Vulnerability.    12 hrs/ 15 marks 

Impact of climate change on species distribution and survival; Threats to faunal diversity: 

Habitat loss, degradation, fragmentation and environmental pollution; Monitoring and 

assessing species vulnerability and ecosystem resilience.      

Unit 5: Zoology in Public Health, Ethics, and Policy   12 hrs/ 15 marks 

Zoonotic diseases; One Health Approach; Ethical considerations in wildlife research and 

conservation; Role of zoologists in policy, education, and environmental awareness; 

Integration of science, society, and sustainability in development planning. 

   



DISCIPLINE SPECIFIC ELECTIVE – III Practical 

(Zoology in Sustainable Development) 

Subject Code: ZOO803DP 

 

   

Practical [Credit: 2]        30 hrs/50 marks 

1. Preparation of a species recovery/conservation action plan using local data. 

2. Water/soil quality assessment in relation to faunal diversity and ecosystem health. 

3. Insect Identification for Biocontrol (ladybugs, wasps, dragonflies).  

4. Documentation of sustainable aquaculture/livestock farms. 

5. Documentation of edible insects from the selected habitats 

6. Field visit to a protected area, zoo to study in-situ/ex-situ conservation. 

7. Survey on community awareness of zoonotic diseases and the One Health Approach. 

 

Examination evaluation Structure: 

1. Water/Soil quality analysis: Procedure & Result – 10 marks 

2. Identification of biocontrol agents and edible insects. (3x3=9 marks) 

3. Visit to a protected area, zoo to study in-situ/ex-situ conservation-5marks (Report) 

4.  Identification of common Zoonotic diseases. (3x3=9 marks) 

5. Note Book: 7 marks (Based on the neatness, regularity, overall presentation) 

6. Viva-Voce: 10 marks (Testing of Knowledge in the said Course) 

 

Teaching and Learning Process: 

The course will combine lectures, interactive discussions, case studies, and field-based 

activities to provide students with both theoretical knowledge and practical exposure. It will 

begin by introducing the principles of sustainable development and their connections to 

zoology, biodiversity, ecosystem health, and food systems, with a focus on global goals such 

as climate action, life below water, and life on land. These themes will be explored through 

multimedia presentations, group discussions, and real-world examples. Students will also 

engage in field visits to protected areas to understand conservation practices, analyse in-situ 

and ex-situ methods, and participate in role-play activities to address human–wildlife 

conflict. Sustainable aquaculture, livestock, and biocontrol practices will be taught through 

demonstrations, hands-on practicals, and identification exercises, with emphasis on 

indigenous biodiversity and environmentally responsible methods. The course will also 

address the impacts of climate change, pollution, and habitat degradation on species 

distribution and survival. Students will learn to analyse data, map species occurrences, and 

assess ecological resilience. Public health, ethics, and policy will be integrated through the 



One Health approach, ethical debates in wildlife research, and guidance on drafting policy 

briefs for sustainability. Throughout, the course will adopt a blended learning style that 

integrates experiential activities, problem-solving, and community engagement, aiming to 

develop critical thinking, applied skills, and a holistic understanding of zoology’s role in 

promoting sustainable development. 

 

Assessment Methods: 

Measures to be adopted for assessment are as follows: 

 Class Tests: Regular class tests will judge the grasp of the topics by the students. 

 Projects and Assignments: Individual/ group projects will inculcate independent 

thinking as well as teamwork skills among the students. 

 Regular Presentation: Presentations by the students on a particular topic will 

enhance students’ learning and confidence. The presentations will be assessed 

based on the content, novelty, explanation, and response to queries raised by 

peers. 

 Viva voce: Viva voce is another critical component of the assessment of the 

practical component of a course. Inquiry-based learning blended with hands-on 

learning will develop critical thinking and competencies among students. 

 Semester-end Examination: Semester-end examination and grading of students 

based on their performance in the examinations is an indicator of students’ 

learning throughout the semester. A comparative assessment of students through 

final examinations analyses the comprehensive knowledge gained by each student. 

Recommended Books: 
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2. Rogers, P. P., Jalal, K. F., & Boyd, J. A. (2008). An introduction to sustainable 

development (1st ed.). Routledge. 

3. Sharma, H., & Sobti, T. (2018). An Introduction to Sustainable Development Goals. 

Independently Published. 

4. Mathur, R. (2018). Wildlife conservation and management. Rastogi Publications; 1st 

Ed, 472 pp. 
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approaches to zoonoses, toxicants, and other shared health risks. Saunders Elsevier. 

10. Sing, A. (Ed.). (2015). Zoonoses - Infections Affecting Humans and Animals: Focus 
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