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JSS College of Arts, Commerce and Science
(Autonomous)
Ooty Road, Mysore

Master of Social Work Programme

DISTRIBUTION OF COURSE CONTENT AND CREDITS

MSW- I Semester

Compulsory additional papers for non BSW students

SIL. Code Paper Title L/ T| P | Credits
No.

1 NSW-1 | Social Science Perspectives for Social Work

Practice

Term Project -l - - -

2 NSW-2

1. A bridge course will be conducted for a period of 5 days covering the required
course input. There are no credits allotted to this course and no written examination

too. However, attendance of 75% is compulsory.

2. Paper code: NSW2 : Term project:

The term project is a team-exercise consisting 3 to 5 students. The team is expected to
select a theme relevant to current social issues in consultation with the supervisor and
make an exhaustive survey of literature on the chosen theme including empirical studies

made on the same.



Further, the group shall also collect the experiences or opinions of people on the
issues and make a detailed presentation. Flexibility is accorded in planning and
executing the term project. Creative and analytical approaches are to be carried out
under the direct supervision of a faculty supervisor.

The report of the term project has to be submitted before the end of theory examination
of the first semester. The term project is offered only for the non-BSW students.
However, students with BSW background are also encouraged to opt for the term

project, as an innovative approach in social work, if they desire so.

DISTRIBUTION OF CREDITS

SL Course Type Credits
No.
1 HARD CORE (HC) 52
2 SOFT CORE (SC) 20
3 OPEN ELECTIVE (OE) 04
TOTAL 76




Semester- wise Distribution of Course Content and Credits

I Semester

Sl. | Course Code Course Title L:T:P Credits
No.
1. SWA HC-1 Social Work - History and 2:1:0 3
Ideologies
2. SWA HC-2 Work with Individuals and 2:1:0 3
Families
3. SWA HC-3 Work with Groups 2:1:0 3
4. SWA HC-4 Work with Communities 2:1:0 3
5. SWA HC-5 Human Growth and 2:1:0 3
Development
6. SWA HC-6 Social Work Practicum — 1 0:1:2 3

Total

18




II Semester

SI. Course Course Title L:T:P Credits
No. Code
1. | SWB HC-7 | Management of Developmental 2:1:0 3
and Welfare Services
2. SWB HC-8 Social Work Research and 2:1:0 3
Statistics
3. SWB HC-9 Social Work Practicum — I1 0:0:3 3
( Social Work Camp and
Summer Placement)

4. | SWB HC-10 Social Work Practicum - 111 0:1:2 3
5. SWB SC-1 Communication and Counselling / 3:1:0 4
Gandhian Approach to Welfare
and Development
6. SWB SC-2 Personal and Professional 2:1:0 3
Growth/ Population and
Environment

Total 19




IIT Semester

SI. Course Course Title L:T:P Credits
No. Code
1. | SWC HC-11 | Human Resource Management 2:1:0 3
2. SWC HC-12 Social Work Practicum — IV 0:1:2 3
3. SWC SC-3 | Social Work with Tribal and 2:1:0 3
Rural
communities/Organizational
Behavior and Organizational
Development
4. SWC SC-4 | Preventive and Social 2:1:0 3
Medicine and Medical Social
Work /Rehabilitation and After
Care Services
5. SWC SC-5 Social Policy, Planning and 2:1:0 3
Development/ Legal System in
India
6. SWC OE Gerentological Social Work / 4:0:0 4
Social Work Practice with
Children
Total 19




IV Semester

SI. Course Course Title L:T:P | Credits
No. Code
1 SWD HC-13 Employee Relations and 2:1:0 3
Legislation
2 SWD HC-14 | Mental Health and Psychiatric | 2:1:0 3
Social Work
3 SWD HC-15 Major Project 0:2:4 6
4 SWD HC-16 Social Work Practicum — V 0:1:2 3
Social Work Practicum — VI 0:0:2 2
5 SWD HC-17 ( Block Placement)
Human Resource 3:1:0 4
Development and Employee
6 SWD SC-6 Wellness/Case Studies
Total 21

Note: In a Semester for only one Soft Core Course, there can be two choices.

Objectives of the Course (Master of Social Work):

1.

2.

To provide education and training in social work to those desirous of making a
career in social work practice.

To provide opportunities through intensive field practicum to work with variety of
people in their development and provide service to those who are in need of it.

To provide inter-disciplinary collaboration for better understanding of human
problems, services and issues related to human development.

To link theory with practice in every sphere of human service.

To develop requisite knowledge, skills and values in working with people.

To promote among learners a sense of responsibility and commitment to work
with different sections of people and especially of the vulnerable sections of the
society

To promote opportunities and to create awareness for personal growth

To acquire knowledge and skills in undertaking practice-based research and to
administer human service organizations



Name of the Course:
The course shall be called ' Master of Social Work' (MSW).
Duration of the Course:

The Course of study for MSW Degree shall extend over a period of four semesters spreading
over two academic years.

Regulations:

ELIGIBILITY FOR ADMISSION TO MSW COURSE

Candidates who have passed BSW/ BA/ B.Sc. / B.Com. / BBM/ B.C.A / LLB of the University
of Mysore or any other university recognized as equivalent there to are eligible for admission to
MSW course. Candidates will be selected for admission as per the general guidelines issued
from the University of Mysore from time to time. The Department/University shall conduct
entrance examination for admission to the course.

The examination is of two hour duration and the question paper comprises of 100 objective type
questions - 20% questions from general knowledge and current social issues, 60% from science &
social sciences, and another 20% questions will be from reasoning and numerical ability. Merit
will be assessed on the basis of performance in the entrance examination and performance in the
undergraduate examination on equal weightage.
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PATTERN OF QUESTION PAPER

Pattern 3
(The Question paper comprising of 3 parts: A,B and C as follows)

PART - A
There are 8 questions and a candidate has to answer any 5 questions. Each question carries 2
marks. This part covers all units of the syllabus.

PART - B
There are 8 questions and a candidate has to answer any 5 questions. Each question carries 5
marks. This part covers all units of the syllabus.

PART -C
There is a single question such as case study (may contain sub questions) covering entire
syllabus carrying 15 marks. No choice.

ASSESSMENT OF SOCIAL WORK PRACTICUM

A viva-voce examination shall be conducted for each candidate in all semesters. The
performance of the candidate shall be assessed by a committee consisting of three members as
follows.

1. Chairperson of the Department

2. One Senior Member of the Faculty

3. One External Examiner

SOCIAL WORK PRACTICUM

The practicum with different learning opportunities is designed to provide scope to develop
and enhance professional practice skills. Learning is aided through observation, analysis of
social realities and experience of participation in designing and providing social work
intervention.

The tasks are organized to help the learner acquire beginning skills, practice those already

acquired, and master them from simple to complex. The learner is gradually encouraged to
become an independent worker during the course of study.
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Objectives

The objectives are met by providing a variety of experiences to learners to:

1. 1.
il.
iii.
1v.
2. 1
ii.
ii.
1v.
V.
3. i
ii.
4. 1

Develop the ability to observe and analyze social realities. Understand the
characteristics of social systems and their dynamics. Appreciate society's
response to people's needs, problems and social issues.

Develop critical understanding of the application of legislation, legal process,
and social policy.

Develop the ability to examine the process of programme management

and participate in the effort at various levels.

Develop the ability to recognize the need for newer programs, initiate and

Participate in them.

Use Human Rights tools, understanding of gender justice, and need for equity
in all intervention.

Develop an understanding of organizational structure, resource management,
and day-to-day administration for human service programmes - developmental
and welfare programmes

Develop the capacity to integrate knowledge and practice-theory by
participating in intervention.

Clarify and imbibe values which sustain positive attitude and professional
ethics.

Develop the capacity for self-direction, growth and change through self
awareness.

Enhance writing skills to document practice appropriately. Recordings to
be viewed as an expression of interest, motivation and involvement in
practice and as evidence of enrichment in the process of professional
growth.

To meet these outcomes, several opportunities with specific objectives are designed. The
different sets of opportunities with details of content and related tasks are listed separately.
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Odd semester (I Semester)

Paper code: NSW -1
Paper Title: SOCIAL SCIENCE PERSPECTIVES FOR SOCIAL WORK
PRACTICE

INTRODUCTION

This course provides the learners basic understanding of relevant concepts from
social sciences to help the learners to study and understand social phenomenon.
Further, it helps the learner develop skills for social analysis and understand
developmental processes.

OBJECTIVES

a.Understand the concepts to examine social
phenomenon. b. Develop skills to analyse Indian society and
change.

c. Understand change and conflict.

d. Understand the system for economic

order.

e. Develop skills for social analysis.

f. Understand the development and its impact.

Course Content

UINIT I

Sociology and its relationship to other disciplines: Meaning, scope and significance -
Its relationship with other social sciences such as History, Economics, Politics,
Psychology, Anthropology and Social work.

Society and Culture: Society as a system of relationship - Social Structure: Meaning,
status and roles - Culture: Meaning and contents-Tradition, customs, values, norms,
folklore and mores.

Indian Society: Composition of Indian Society: the concept of unity amidst diversity
- Social classification in India: Tribal, rural and urban divisions - Social stratification
in India: Meaning, caste, class divisions.

Socialization: Meaning, process of socialisation - The development of self - Agencies
of socialisation.

UINIT II

Social Groups, Social Institutions and Social Control - Meaning and types: Primary
and Secondary groups, in-groups and out-groups, reference groups - Types of social
institutions: Marriage, Family, Religion, State and Law.

Meaning and Functions: Social Control exercised through the social institutions

Social Change: Meaning, characteristics and factors inducing change with reference

to India.
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Social Movements in India: Meaning, factors essential for a Movement - Dominant
social movements in India - Social reform movement and contributions of social
reforms - Peasant movement - Trade Union movement - Social movements and
social change in India.

UINIT III
Development - A Human Right Perspective: Social Ideals of Indian Constitution -
Fundamental Rights - Human Rights.

Socio-economic order and comparative economic system: Capitalism, Socialism and
Mixed economy, their features, merits and demerits - Marxian political economy.

Social Analysis: Significance of social analysis: A brief analysis of socioeconomic,
political and cultural systems - Inter-linkages in the Indian context.

UINIT IV

Under-development and its causes and Contemporary Development Dynamics: A
historical overview with reference to developing countries of Asia, Africa and Latin
America - North-south relations, world trades, Multinational corporations and their
influences on Third World economics - Trends and counter trends (Paradoxes) in the
global, political, economic, military, ecological and socio-cultural spheres.

Theories of Economic Development, Globalisation and its impact on Developing
Countries: Stages of growth theory - Structural internationalist theory

Privatization, liberalization and structural adjustment programmes - Role of
international financial institutions.

REFERENCES
1. Acuff, F. Gene; Allen, Donald E. From Man to Society, Hinsdale, Illinois, The
and Taylor Lloyd, A. 1973 Dryden Press.
2. Agrawal, A. N. and Economics and Development and
Lal Kundan 1989 Planning, Delhi, New Vikas Publishing
House Private Limited
3. Augushine, John S. (Ed.) 1989 Strategies for Third World Development,
New Delhi: Sage Publications.
4. Basu, Durga Das. 1983 Introduction to the Constitution of India,
New Delhi, Prentice-Hall of India Private
Ltd.
5. Bert N. Adams. 1975 A Sociological Interpretation, Chicago:

Rang McNally College.
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6. Bharadwaj, A. N. 1979

7. Bhushan, Vidya and
Sachdev, D.R. 1999

8. Broom, Leonard, Charles M.
Bonjean, Dorothy, H. Broom. 1990

9. Chakraborthy, Bimal 1996

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Descrochers, John. 1 77

Deshpande, Srinivasan Narain.
1978

Elsenhans, Hartmut. 1991

Ely Chinoy. 1967
Haralambos, Michael. 1980

Jain, P. C. 1991

Kapadia, K. M. 1966
Kingsley, David. 1969

Kolenda, Pauline. 1987

Maudelbaum, David M. 1970

Nagardra, S. P. 1994

Concert Publishing Company.

21.

Nana Poku Lloyd
Pettiford (Ed.) 1998

Problems of SC/ ST in India, New Delhi:
Light and Life Publication.

An Introduction to Sociology, Allhabad,
Kitab Mahal

Sociology, Wadsworth Publication Co.
Belmount.

The United Nations and Third World, New
Delhi: Tata McGraw Hill Publishing
Company Limited.

Methods of Social Analysis, Bangalore:
Centre for Social Action.

Society Economy of Polity in India,
Mumbeai:
University of Mumbai.

Development and Under Development: The
History, Economics and Politics of North
South  Relations, New  Delhi: Sage
Publications.

Society - An Introduction to Sociology,
New York: Random House.

Sociology, Delhi: Oxford University Press.

Social Movements among Tribals, New
Delhi, Rawat Publication.

Marriage and Family in India, London:
Oxford University Press.

Human Society, New York.

Regional differences in Family Structure in
India, Jaipur: Rawat Publication.

Society in India, Vol. I and II, University of
California Press.

Development and Change, New Delhi:

Rebuilds up the Third World, London:
Macmillan Press Limited.
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22. Narang, B. S, and
Dhawan, R. C. 1983

23. Panday Rajendra. 1986

Reality, New Delhi: Criterion

Publication.

24. Pandey, A. K. 1997

25. Rao, D. Bhaskar, 1998

26. Rao, V. Lakshmana 1994
Ashish

27. Reddy, D. V. 1994

28. Ross, Aileen D. 1961

29. Rugman, Alan 2000

30. Sharma, S. L. (Ed.) 1986

31. Sharma, K. L. (Ed.) 1999

32. Sharma, R. K. 1997

33. Singh, K. S. 1985

34. Srinivas, M. N. 1996

35. Steveus Smart M., Laura S.

Smart. 1976

36. Tandon, B. B., and
Tandon, K. K. 1997.

Introduction to Social Sciences, Delhi:
C.B.S. Publication.

The Caste System in India-Myth and

Tribal Society in India, New Delhi: Manak
Publishing Ltd.

World Summit for Social Development,
New Delhi: Discovery Publications.

Essays on Indian Economy, New Delhi:
Publishing House.

Development and New International
Economic Order, New Delhi: Deep and
Deep Publications.

The Hindu Family in its Urban Setting,
Delhi: Oxford University Press.

The End of Globalization, London: Random
House.

Development: Socio-Cultural Dimensions,
Jaipur: Rawat Publications.

Caste and Race in India, Mumbai: Popular
Prakashan.

Indian Society - Institution and Change,
New Delhi: Atlantic Publishers.

Tribal Society in India, New Delhi:
Manohar Publishing House.

Village, Caste, Gender and Method (Essay
in Indian Social Anthropology), Delhi:
Oxford University Press.

Families Developing Relationships,
New York: Macmillan Publishing Co.

Indian Economy, New Delhi: Tata
McGraw-Hill Publishing Company Limited
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37. Verghese, K 1992 General Sociology, Delhi: Macmillan Co,

Journals/ Magazines
Sociological Bulletin (Journal of the Indian Sociological Society).
Contribution to Indian Sociology.

Social Change, Issues and Perspectives (Journal of the Council for Social
Development).

Economic and Political Weekly, EPW Research Foundations, Mumbai.

Paper code: NSW 2

TERM PROJECT

The term project is a team-exercise consisting 3 to 5 students. The team is expected to
select a theme relevant to current social issues in consultation with the supervisor
and make an exhaustive survey of literature on the chosen theme including
empirical studies made on the same.

Further, the group shall also collect the experiences or opinions of people on the
issues and make a detailed presentation.

Flexibility is accorded in planning and executing the term project. Creative and
analytical approaches are to be carried out under the direct supervision of a faculty
supervisor.

The report of the term project has to be submitted before the end of theory
examination of that semester to the Department of Social Work, University of
Mysore, Mysore through the supervisor and Chairman/Principal of the college.

The term project is offered only for the non-BSW students. However, students with
BSW background are also encouraged to opt for the term project, as an innovative
approach in social work, is they desire so.

Evaluation of the term project will be done along with the viva-voce examination by

the viva-voce committee, constituted for the assessment of social work practicum or
similar committee may be constituted, if required.
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Odd semester
Paper code: SWAHC- 1
Paper Title: SOCIAL WORK - HISTORY AND IDEOLOGIES

INTRODUCTION
This course aims at introducing the learners to a critical inquiry into the history and
ideologies of social change and professional social work.

OBJECTIVES

a. Understand the history of evolution of social work profession, both in India
and the West.

b. Develop insights into the origin and development of ideologies, approaches
to social change.

c. Understand rationale, goals, ideals and ethics for social change.

d. Understand the perceptions of people and social problems, the status of
benefactors and their motives.

e. Develop skills to understand contemporary reality in its historical context.

f. Understand self as a part of own environment and explore own assumptions,
ideals, values to develop sensitivity to marginalization of vulnerable groups.

Course Content:

UNIT I

Indian History of Social Work Profession: Introduction - Beginning of social work
education - Welfare versus developmental orientation in social work -
Professionalization of social work values, education, knowledge and professional
associations - Goals, values, functions/roles and process of social work - Interface
between professional and voluntary social work, social work ethics.

UNIT II

Indian History of Ideologies for Social Change -Ancient period: Vedic, Vedantic and
non-Vedic Ideologies, Spirituality - Medieval period: Zoroastrianism and Islam in
India - Mysticism of Bhakti and Sufi movements and Sikhism.

Modern period: Christianity in India - Hindu reform movements - Dalit movements
- Gandhian ideology and Sarvodaya movement - Nationalism - Ideology of the
Indian Constitution - Ideology of voluntary organisations and voluntary action.

UNIT III

Contemporary Ideologies for Social Change: Neoliberalism and Globalisation - Post
modernism - Multiculturalism - Ideology of action groups and social movements -
Ideology of non-governmental organisations.

Role of state in providing social welfare services.
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UNIT IV

Western History of Ideologies for Social Change: Organized and scientific charity -
Beginning of social work education - Clinical social work - Ecological social work -
Attributes of a profession.

Western History of Social Work Profession - Medieval period: Judeo-Christian-
ideologies - Secular humanism and Protestantism - Modem period: Rationalism and
Welfarism - Liberalism and democracy - Utilitarianism and Social Darwinism -
Socialism and human rights - Emerging ideologies of professional social work.

REFERENCES

1. Agarwal, M. M. 1998 Ethics and Spirituality, Shimla: Indian Institute of
Advanced Study

2. Alastair, Christie (Ed.) 2001 Men and Social Work: Theories and Practices, New
York, Palgrave.

3. Banerjee, G. R. Papers on Social Work: An Indian Perspective,
Bombay, Tata Institute of Social Sciences.
4. Banks, S. 1995 Ethics and Values in Social Work: Practical Social
Work Series, London: Macmillan Press Ltd.
5. Borgatta, E. F. (Ed.) 1992 Encyclopedia of Sociology, New York: Macmillan.
6. Brieland, Donald; Contemporary Social Work - An Introduction
Costin Lela B.; Atherton, to Social Work and Social Welfare,
Charles R. and Contributors New York, McGraw-Hill Book Company.
1975
7. Butrym, Zofia T. 1976 The Nature of Social Work, London,
Macmillan Press Ltd.
8. Chatterjee, P. 1996 Approaches to the Welfare State, Washington,
D.C.: National Association of Social Workers.
9. Congress, E. P. 1998 Social Work Values and Ethics,
Chicago: Nelson- Hall Publishers.
10. Desai, Armaity S. 1994 A Study of Social Work Education in India,
Bombay, Tata Institute of Social Sciences, Vol. I
and II
11. Desai, M. 2000 Curriculum Development on History of Ideologies

for Social Change and Social Work, Mumbai:
Social Work Education and Practice Cell.

12. Diwakar, V. D. (Ed.) 1991 Social Reform Movements in India: A Historical
Perspective, Bombay: Popular Prakashan.
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13. Encyclopedia of Social...
1987

Encyclopedia of Social Work, Silver Spring,
Maryland: National Association of Social

Workers.

14. Encyclopedia of Social...
1987

15. Feibleman,]. K. 1986

16. Fink, A. E. 1945

17. Friedlander, Walter A
and. Apte, Robert Z. 1982

18. Ganguli, B. N. 1973

19. Gore, M. S. 1993

20. Gore, M. S. 1965

21. Jacob, K. K. (Ed.) 1994

22. Joseph, Sherry (Ed.) 2000

23. Kappen,5.1994

24. Kothari, S. and Sethi, H.
(Eds) 1991

25. Moorthy, M. V. 1974
26. Noel and Timms, Rita 1977
27. Nigel Parton and Patrick,

O'Byrne 2000
28. Panikkar, K. N. 1995

29. Skidmore, Rex A. and
Thackeray, Milton G. 1982

Encyclopedia of Social Work in India,
New Delhi: Ministry of Welfare.

Understanding Philosophy: A Popular History of
Ideas, New York: Souvenir Press.

The Field of Social Work, New York, Henry
Holt and Co.

Introduction to Social Welfare, New Delhi,
Prentice-Hall

Gandhi's Social Philosophy, Delhi: Vikas
Publishing House.

The Social Context of Ideology: Ambedkar's Social
and Political Thought, New Delhi: Sage.

Social Work and Social Work Education,
Bombay, Asia Publishing House.

Social Work Education in India -- Retrospect
and Prospect Udaipur, Himansu Publications.

Social Work: In the Third Millennium (Some
Concerns and Challenges), Sriniketan, Department
of Social Work, Visva-Bharati.

Tradition Modernity Counterculture: An Asian
Perspective, Bangalore: Visthar

Rethinking Human Rights, New Delhi:

Lokayan.

Social Work - Philosophy, Methods and Fields,
Dharwar, Karnatak University.

Perspectives in Social Work, London, Routledge
and Kegan Paul.

Constructive Social Work - Towards a New
Practie, New York, Palgrave

Culture, Ideology Hegemony: Intellectual and
Social Consciousness in Colonial India, New Delhi:
Tulika.

Introduction to Social Work, New Jersey,
Prentice-Hall, Englewood Cliffs
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30. Stroup, H. H. 1960

31. Tata Institute of Social
Sciences Social Work
Educators Forum

(TISSSWEF) 1997
32. The Cultural Heritage...

33. United Nations 1992:

34. University Grants
Commission1980, 1990

35. Wadia, A.R. 1968

36. Woodrofe, K. 1962

37. Yelaja, S. A. 1982

38. Young, Pat 1985

39. Younghusband, E. 1967

Journals/ Magazines

Social Work - An Introduction to the Field, New
Delhi, Eurasia Publishing House.

Declaration of Ethics for Professional Social
Workers, The Indian Journal of Social Work,
58(2), 335-341

The Cultural Heritage of India (Vols. 1-6),
Calcutta: The Ramakrishna Mission.

HumanRights: Teaching and Learning About
Human Rights. UN: New York.

Review of Social Work Education in India:
Retrospect and Prospect, New Delhi: UGC.
Curriculum Development Centre's Report: New
Delhi, University Grants Commission.

History and Philosophy of Social Work in India,
Bombay, Allied Publishers.

From Charity to Social Work, London: Routledge,
and Kega Paul.

Ethical Issues in Social Work, Springfield, Charles,
C. Thomas.

Mastering Social Welfare, Macmillan Master
Series, London, Macmillan Education Ltd.

Social Work and Social Values, Vol. III, London,
George Allen and Unwin.

Economic and Political Weekly, The Indian Journal of Social Work, Lokayan Bulletin

and Vikalp.
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Odd semester
Paper code: SWAHC- 2
Paper Titlee WORK WITH INDIVIDUALS AND FAMILIES

INTRODUCTION

This course aims to develop simple to complex skills of working with individuals
and families in various situations like crisis, preventive, facilitative and
developmental.

OBJECTIVES

a. Understand casework as a method of social work, and appreciate its place in
social work practice.

b. Understand the values and principles of working with individuals and
families.

c. Develop the ability to critically analyse problems of individuals and families
and factors affecting them.

d. Enhance understanding of the basic concepts, tools and techniques in
working with individuals and families, in problem-solving and in
developmental work.

e. Develop appropriate skills and attitudes to work with individuals and
families.

Course Content

UNIT I

Social case work: Definitions, scope, historical development - Influence of
psychoanalysis on casework - Introduction of casework as a method of social work -
Concepts of adjustment and maladjustment - Philosophical assumptions and
casework values.

Principles of casework: Individualization, acceptance, non-judgmental attitude,
participation, relationship, effective communication of feeling, client self-
determination, and confidentiality.

Components of social casework: The person, the problem, the place and the process.
Process in casework: Study, assessment, intervention, evaluation, follow-up, and
termination.

UNIT II
Types of problems faced by Individuals and families; individual differences and
needs - Family assessment in casework practice.

Theories and approaches: Psycho-social approach, Functional approach, Problem-

solving approach, Crisis Theory, Family intervention, Behavioural modification,
Transactional analysis and Holistic approach.
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UNIT III

Tools for Help: Case work tools: Interview, home visit, observation, listening,
communication skills, rapport building.

Records: Nature, purpose and principles of recording.

Techniques of casework: Supportive, resource enhancement and counseling.
Self as a professional: Professional self - Conflicts and dilemmas in working with
individuals and families.

UNIT IV

Application of Method: Primary and secondary settings - Application of methods in
family, women, and child welfare settings, marriage counselling centres, schools
settings, medical and psychiatric settings, correctional institutions, and industry.

REFERENCES
1. Banerjee, G. R. 1967 "Concept of Being and Becoming in the Practice
of Social Work", Indian Journal of Social Work,
Mumbai: Tata Institute of Social Sciences.

2. Banerjee, G. R. 1971 "Some Thoughts on Professional Self in Social
Work", Indian Journal of Social Work,
Mumbai:Tata Institute of Social Sciences.

3. Banerjee, G. R. Papers on Social Work - An Indian Perspective,
Bombay, Tata Institute of Social Sciences.

4. Barba, J. G. 1991 Beyond Casework; London: Macmillan.

5. Bergh, M. V. 1995 Feminist Practice in the 21st Century, Washington:
National Association of Social Workers.

6. Biestek, F. P. 1957 The Case Work Relationship, London, George
Allen and Unwin.

7. Hamilton, G. 1946 Principles of Social Case Recording, New York,
Columbia University Press.

8. Hamilton, G. 1950 Theory and Practice in Social Case Work,
New York, Columbia University Press

9. Hartman, A. and Family Centered Social Work Practice,

Laird, J. 1983 New York: The Free Press.

10. Hollis, Florence. 1964 Case Work - A Psychological Therapy, New York:
Random House.

11. Joel Fisher. 1978 Effective Case Work Practice - An Eclectic

Approach, New York: McGraw Hill.
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12. Mathew, Grace 1992

13. Nursten, Jean. 1974

14. Perlman, H. H. 1957

15. Pippins, J. A. 1980

16. Richmond, M. E. 1922

17. Richmond, M. E. 1917
18. Sainsbury,Eric, 1970

19. Sena F. Fine and Paul
H. Glass. 1996

20. Timms, N. 1964

An Introduction to Social Case Work, Bombay,
Tata Institute of Social Sciences.

Process of Case Work, G.B: Pitman Publications.

Social Case Work: A Problem Solving Process,
Chicago. The University of Chicago Press.

Developing Case Work Skills, California: Sage
Publications.

What is Social Case Work? An Introductory
Description, New York: Sage Foundation.

Social Diagnosis, New York, Free Press.

Social Diagnosis in Case Work, London: Routledge
and Kegan Paul.

The First Helping Interview Engaging the
Client and building Trust, Sage Publication. '

Social Case Work: Principles and Practice, London:
Routledge and Kegan Paul.
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Odd semester
Paper code: SWAHC -3
Paper Title: WORK WITH GROUPS

INTRODUCTION

This course aims at developing the understanding of Group Work as a
method, developing skills for intervention, and gaining knowledge of the scope of
this method in various settings.

OBJECTIVES

a. Develop awareness about the specific characteristics of Group Work and its
contributions as a method of social work intervention,

b. Gain knowledge about group formation and the use of a variety of group
approaches.

c. Develop understanding of concepts, dynamics and small group theory in
relation to all types of groups, e.g. family, staff, committee, long-term client
groups.

d. Identify the various situations and settings where the method could be used
in the context of social realities of the country.

Course Content

UNIT I

Introduction and history of Group Work: Understanding of groups - Characteristics
and significance of group - Definition of Social Group Work - Characteristics of
Social Group Work - Purpose of Social Group Work; Historical evolution of group
work with special emphasis on the Indian Context.

Type of Groups: Types and approaches based on objectives and purpose - Type of

membership - Time duration - Social group work in different settings and analysis of
group processes.

Values and Principles in group work and Characteristics of Group formation: Values
in social group work- Principles in group work - Assumptions underlying social
group work - Factors of group formation - Formulation of goals - Identification of
problems for work.

Pre-group and Initial Phase: Planning model - Characteristics of pre group phase -

Group structures - Facilitation skills and role of worker in pre-group and initial
phase.
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UNIT 1I

Group Processes and Group Dynamics: Importance of group processes - Typical
patterns -  Processes in different type of groups - Worker's skills in identifying
and understanding processes - Bond, sub-groups, role.

Leadership - Isolation - Decision making - Conflict - Communication - Relationships.

UNIT III

Middle Phase and Use of Program: Characteristics of middle phase - Group
structures - Group dynamics - Facilitation skills - Role of group workers - -
Comparison across phases - Concept and principles - Program planning - Skills in
program planning

Facilitation: Knowledge of skills and techniques for effective work with
groups/problem solving.

Recordings in Group work: Importance of recording in social group work -
Principles of recording - Recording structure - Types of recording.

UNIT IV

Evaluation in Groups and Termination Phase : Importance of evaluation - Types of
evaluation - Methods of evaluation - Need for termination - Types of termination -
Characteristics of termination phase - Worker's skills.

Application of Group Work: Application in health settings, school settings, family
welfare settings, industrial settings, women and child welfare settings.

REFERENCES
1. Alissi, A.S.1980 Perspectives on Social Group Work Practice:
A Book of Readings, New York: The Free Press.
2. Balgopal, P. R. and Groups in Social Work - An Ecological
Vassil, T. V. 1983 Perspective, New York: Macmillan
Publishing Co. Inc.
3. Brandler S. and Group Work: Skills and Strategies for Effective
Roman, C. P. 1999 Interventions, New York: The Haworth Press.
4. Davies, Bernard 1975 The Use of Groups in Social Work Practice,
London, Routledge and Kegan Paul.
5. Garland, J. A. (Ed.) 1992 Group Work Reaching Out: People, Places and
Power, New York: The Haworth Press.
6. Garwin, C. 1987 Contemporary Group Work, New York: Prentice-
Hall Inc.
7. Kemp, C. G. 1970 Perspectives on the Group Process, Boston:

Houghton Miffiin C.

Page 23 of 102
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9. Konopka, G. 1963

10. Milson, Fred 1973
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13. Sundel, M., Glasser,

Sarri, R., and Vinter, R.

1985

14. Tom, Douglas 1978

15. Toselane, R. W. and
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16. Trecker, Harleigh B. 1970
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Social Welfare, Albany: State University of New
York.
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Englewood Cliff. N J: Prentice- Hall Inc.

An Introduction to Group Work Skills, London,
Routledge and Kegan Paul.

Social Work with Groups. New York: Columbia
University Press.

Social Work with Groups, New York:
The Haworth Press.

Individual Change through Small
Groups, New York: The Free Press.

Basic Group Work, London, Tavistock Publications
Ltd.

An Introduction to Group Work Practice,
New York: Macmillan Publishing Co.

Social Group Work: Principles and Practice, New
Work:Association Press.

Social Group Work Practice, Boston:
Houghton Mifflin, Co,
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Odd semester
Paper code:SWAHC-4
Paper Title: WORK WITH COMMUNITIES

INTRODUCTION

Community organization / development, as a method of social work practice, is
seen as a means to facilitate communities towards self-directed change. It takes as its
basis the inequalities in society manifested through processes of marginalization,
discrimination or disempowerment of groups, which have resulted in the loss of
control over resources, be they tangible or intangible. The strategies of Community
Organisation practice being addressed as part of the course cover a range spanning
different ideologies, from those being people-initiated, and those that are initiated by
the elite. Community organization is seen as a means as well as an end, where
collective processes are to sustain the community's capacity to bring about change.

OBJECTIVES

a. Understand the critical elements of community organisation practice.

b. Enhance critical understanding of the models and strategies for community
organisation practice.

c. Make the micro-macro connections between the range of complex issues in
practice.

d. Develop attitudes conducive to participatory activities for civil society.

Course Content

UNIT I

Community: Concept, characteristics, types and functions.

Understanding of community organisation practice: Definition of community
organisation, values and principles of Community Organisations, ethics of
community organisation practice.

Community Organisation Practice: Community work within social work,
Understanding Human Rights in community organisation practice.

Historical development of community organisation practice.

Power: Concept of power - The range of perspectives - Dimensions of power
relevant to community organization.

Empowerment: Concept of Empowerment - Barriers to, process and cycle of
empowerment.

Gender and Empowerment: Gender sensitive community organization practice
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UNIT 1I

Models and Strategies of Community Organization - Locality Development Model -
Social Planning Model - Social Action Model - Select methods of public interest
mobilization, litigation, protests and demonstrations, Dealing with authorities,
Public Relations, Planning, Monitoring and Evaluation - Roles in different models
attributes and attitude.

UNIT III

Community Organization as a Method: Relevance of community organisation as a
method across different spheres of social work intervention and relook at own
attitudes.

Skills of Community Organization Practitioner: Problem analysis, resource
mobilization, conflict resolution, organizing meetings, writing and documentation,
networking, training.

UNIT IV

Strategy and Roles: Unionization as a strategy - Advocacy in community
organization.

Current debates in Community Organisation Practice: Emerging issues - Impact of
macro policies.

REFERENCES

1. Arora R. K. (Ed.) 1979 People's Participation in Development Process:
Essays in Honour of B. Mehta, Jaipur: the HCM
State Institute of Public Administration.

2. Battern, T. R. 1962 The Non-Directive Approach in Group and
Community Work, London: Oxford University
Press.

3. Brager, G. and Community Organisation, New York:

Specht, H. 1969 Columbia University Press.

4. Battern, T. R. 1965 The Human Factor in Community Work, London:
Oxford University Press.

5. Dandavate, M. 1977 Marx and Gandhi, Bombay: Popular Prakashan Pvt.
Ltd.

6. Dayal, R. 1960 Community Development Programme in India,
Allahabad: Kitab Mahal Publishers.

7. Dunham, Arthur E. 1970 The Community Welfare Organisation, New York,
Thomas Y. Crowell.

8. Gandhi, M. K Sarvodaya (I'he Welfare of All), Ahmedabad:

Navjivan Publishing House.
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Community Organisation in India,

Popular Prakashan.

Bombay,

The Boundaries of Change in Community
Work, Boston, George Allen and Unwin.

Politics of Poverty: A Study of Bonded Labour.
New Delhi: Chethana Publications.

Community: Area and Regional Development in
India, Bangalore, Bangalore University.

Community Work, London: Routledge and Kegan
Paul.

Community Organisation for Social Welfare,
Chicago: University of Chicago Press.
Boston:

Community  Organisation  Practice,

Houghton Mifflin Co.

Chains of Servitude, Bondage and
Slavery in India. Madras: Sangam Books
Pvt. Ltd.

Rural Community Organisation, New York: John
Wiley and Sons.

Functions and Dysfucntions of Social Conflict,
Bombay: Popular Prakashan.

Community Organisation: Theory, Principles and
Practice, New York: Harper and Row.

Working with Communities: An Introduction to
Community Work, New Delhi: Hira Publications.

STREAMS IN THE RIVER- A Journey Into
Inclusive Concerns, Dhatri Pustaka, Bangalore

Community Structure and Analysis, New York:
Thomas Y. Crowell Co.

Learning from the Rural Poor: Shared Experiences
of the Mobile Orientation and Training Team, New
Delhi: Indian Social Institute.

Page 27 of 102



24. Warren, R. L. 1965 Studying Your Community, New York: Free Press.

25. Zaltman, G. and Duncan, Strategies for Planned Change, New York:
R. 1977 Association Press.
Journals

Community Development Journal: An International Forum, UK, Oxford University
Press.

Development and Change, Hague Blackwell Publisher.



Paper code: SWAHC-5
Paper Title: HUMAN GROWTH AND DEVELOPMENT

INTRODUCTION

The course aims to introduce the learners to the development of the individual
across the life span, in a system and an ecological perspective. It also provides an
understanding of human development and behaviour, in contextual influences,
including individuals in disadvantaged or special contexts. = The theoretical inputs
are to enhance the understanding of people's growth, health, and development at
various stages as bio-psycho-socio-spiritual being over the life span.

OBJECTIVES

a. Develop an overall understanding of the principles of growth; their relevance
and application to behaviour at various phases in the life span.

b. Understand the twin roles of individual's heritage and environmental
influences in growth and development.

c. Understand interactional nature of growth and behaviour at various stages in
the life span: infancy, childhood, adolescence, youth, adulthood and old
age, and impact of cultural aspects.

d. Develop sensitivity towards needs, developmental tasks and health status
along with need for developmental programmes for the same.

e. Apply the information of growth, development and health in social work
practice in general and individuals, groups and communities in particular.

Course Content

UNIT I

Life Span: Beginning of life - Human reproductive system; Fertilization and Foetal
development - Delivery and pre-natal and post-natal care and their importance in
development.

Principles of growth and development - Methods of studying human behaviour, -
Role of heredity and environment - Social customs traditions, values in parenting
and child rearing practices, deprivation and development during stages of life span.
Understanding of the Indian concept of life span stages.

UNIT II

Developmental periods: Infancy, babyhood, childhood, puberty, adolescence -.
Growth, hazards, lifestyle effects

Adulthood - Growth, personal and social adjustment, health, sexuality, vocational
and marital adjustment.

Aging - Characteristics, hobbies, adjustment, physical and mental health, death,
dying and bereavement.

Special focus is on psychosocial development, moral development, and personality
development vis-a-vis the influence of the contexts of development., (The contexts
here refers to gender, family, significant others, neighbourhood: peers, school,
community, work place and other larger contexts like the society and culture.
Emphasis is placed on the Indian context of development, variations from the



normal patterns of development and views on the stages)

UNIT III

Theories of Human Development: A critical look at the theories of human
development - Freud's psychosexual theory, Erikson's psychosocial theory, learning
theories.

UNIT IV

Basic human needs: Physical, psychological and intellectual needs, stress - Coping
and social support.

Motivation, frustration and conflicts - Emotions and emotional behaviour.

Personality: Definition, nature, types and assessment of personality.

Intelligence: Concept, levels of intelligence, influence of heredity and environment,
assessment of intelligence.

Relevance of Psychology to social work practice across the stages of development,
period specific needs, tasks and challenges.

REFERENCES
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The Indian Journal of Social Work, 53 (2),
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Odd semester
Code: SWAHC-6
Title: SOCIAL WORK PRACTICUM -1

Orientation provides information regarding.

i. the importance and place of the practicum in the educational programme.
ii. the purpose, functions and ethics in professional practice.

In the first four weeks, the learners may make a local directory to include emergency
numbers of Hospitals/ PHCs/ Police/ Panchayath Office and Network Agencies
along with references to other developmental and welfare services in the location.

Visits - provide an exposure to and understanding of the services provided in
responses to people's needs. (Agencies in health setting, education, community,
institutional services, criminal justice system, civic administration, rehabilitation
etc.)

Structured experience laboratory - is a classroom activity, which provides
opportunities through the games/activities, to form the involvement of self in
various practice skills. These laboratory experiences are designed in small groups to
encourage participation, sharing of the experience and aid in examining learning
and applications of skills. These sessions have a specific objective of experiencing
self, and applying /using self in practice. (Relationship skills, Communication skills
etc., will be focused)

Concurrent practice learning of two-days a week - on going learning of practice is
an opportunity to develop intervention skills in reality situations. This entails
learning social work practice for two, or two and a half days or its equivalent, each
week of the semester.

The learners may be placed in agencies or in communities to initiate and participate
in direct service delivery. Practice learning is a vital component of the educational
opportunity to be provided to the learner. The teaching-learning process must be
designed to help the learner to move on the mastering strategies, skills and
techniques to practice social work.



Even semester (I Semester)

Code: SWBHC -7
Paper Title: MANAGEMENT OF DEVELOPMENTAL AND WELFARE SERVICES

INTRODUCTION

The course aims to develop management competencies to function in organizations,
participate as a team member and understand the role of a social work programmes
manager.

OBJECTIVES

a. Understand the overall environment and its impact on the nature, structure
and development of organizations in corporate, public and voluntary sectors
in the context of social work profession.

b. Understand policies and procedures involved in establishing and maintaining
human service organizations.

c. Acquire skills to network and participate in the management of resources -
human, material and environmental.

d. Develop skills to participate in management of programmes, as a part of the
inter-disciplinary team and initiate as well as develop new programmes.

e. Develop ability to analyse the practices applied in specific settings.

Course Content

UNIT I

Social Services: Need for welfare and developmental organisations, Factors
determining social welfare programmes, Development and Welfare organizations’
response to societal needs; role of state, voluntary and corporate sector.

Management services: Types of settings, organizational characteristics like origin,
nature, size, structure, and design, organizational climate and impact of socio-
political environment - Management process: Vision, Planning, Organizing,
Directing, Staffing, Coordination, Reporting, Budgeting.

Establishment: Registration, different types of legislations, legal status, constitution,
rules and procedure, goals - Financial resources: Organizational Budget, Sources of
finance, Fund Raising, Records, Audit.

UNIT II
Physical: All activities related to acquiring, hiring and maintaining importable
structure and infrastructure, maintenance of premises and daily upkeep.



Enhancing the involvement and the potential of people in organization's executive
boards, committees; professionals and other staff-relationship, communication, team
work, and facilitating team building, supervision, and participation in training.

UNIT III

Programme Development: Programme management: long term, short term, and
Documentation.

Project proposals based on felt-needs, nature of resources, eligibility criteria, records,
evaluation and research.
Impact analysis - Qualitative and quantitative.

UNIT IV

Public Relations: Public relations need and its promotion by all in the organisation.
Representing the organization, networking, public, corporate and voluntary sector,
resource building, accountability, transparency, use of media for publicity.

Change and its Management: Understand and manage change, innovation in a
rapidly changing social environment: for policy programmes and structure.

Organizational understanding: Conflict, conflict resolution, creating positive climate.

REFERENCES
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Human Service Management, Illinois: The Dorsey
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Paper Code: SWBHC-8
Paper Title: SOCIAL WORK RESEARCH AND STATISTICS

INTRODUCTION

This course is to equip learners to utilize, and conduct research as service managers
to improve services, evaluate, and develop new services and intervention methods:
strategies and techniques and also, be an effective consumer of other researches.

OBJECTIVES

a. Develop an understanding of scientific approach to human inquiry in
comparison to the native or common sense approach in various aspects, and
its process.

b. Understand major research strategies, meaning, scope and importance of
social work research.

c. Develop an ability to see the linkages between practice, research, theory and
their role in enriching one another.

d. Develop ability to conceptualize, formulate and conduct simple research
projects/exercises (This would include a broad range of basic research skills
such as conceptualization of a research strategy and problem; writing a research
proposal; developing tools for collecting data; use of sampling, strategies; data

collection, processing,  presentation, analysis and
interpretation; and writing research report etc).

e. Make informed assessment and judicious use of research studies and
findings.

f. Develop skills for use of library and documentation services for research.

Course Content

UNIT I

Science - Meaning and assumptions, scientific approach in comparison to the native
or common sense approach.

Scientific attitude; Scientific method; application of scientific method for the study of
social phenomena.

Research: Definition and objectives, Social Work Research: Meaning, objectives,
functions and limitations; Scope of social work research in India; Agencies
sponsoring and conducting social work research, ethics in research.



Problem identification: Criteria for the selection of research problem; Problem
formulation.

Concepts, constructs, variables, conceptual and operational definitions. Hypothesis:
Meaning, importance, uses and requirements.

UNIT 1I

Design of research: Definition and importance; types of research design; exploratory,

descriptive, experimental, evaluative design, participatory research and action
research.

Source and Types of Data: Primary and secondary, objective and subjective,
qualitative and quantitative.

Sampling: Sample and population: Rationale and Characteristics of sampling;
methods of sampling, general considerations in the determination of sample size.

Methods of collection of primary data:
Observation: Structured and unstructured; participant and non-participant.
Questionnaire, interview schedule and interview guide. Pilot study and Pre-testing.

Scales: Need for scales, some prominent scaling procedures.
Case study: Meaning, uses, steps.

Secondary data: Official data, personal documents, problem in the use of secondary
data

UNIT III

Processing of data: Content, editing, coding data classification, manual and
mechanical tabulation of data; frequency distribution, diagrammatic and graphic
presentation - use of computers.

Issues related to Social Work Research: Interpretation of data, research reporting:
contents of research report: foot-note, references, bibliography, preparation of
abstract; the art of making book review.

UNIT IV

Statistics: Definition, functions and importance

Measures of Central Tendency; Measures of Dispersion.

Chi-square, Correlation Coefficient, ‘t" distribution; Analysis of Variance and ‘F’
distribution.

SPSS package.
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Participatory Research, Network Series, No.3, New
Delhi: PRIA.

The Ethnographer's Method, New Delhi: Sage
Publications.

Conducting Interpretive Policy Analysis, New
Delhi: Sage Publications.

Case Study Research: Design and Methods, New
Delhi: Sage Publications

Scientific Social Survey and Research, New Delhi,
Prentice-Hall of India Pvt. Ltd.

Title: SOCIAL WORK PRACTICUM - 1II:

SOCIAL WORK CAMP:

Rural/ Tribal camps with a duration of 7 - 10 days - provide opportunities to
experience rural life, analyze rural dynamics, and observe the functioning of local
self government and voluntary organisations. This experience aids peer participation
in planning for activities for own group and those for local people. It also helps
develop skills to carry out, evaluate, and report the experience.

SUMMER PLACEMENT:

Summer Placement - provides an opportunity to experience day-to-day work in a
setting. The learner gets involved with direct practice with the client system and
with the ongoing management operations of the setting. The time frame
recommended for this experience is about three weeks, after the first year of the
post-graduate programme. The learner may use the same setting for data collection
of research project, if such an arrangement is part of the plan.



Code: SWBHC -10
Title : SOCIAL WORK PRACTICUM - 111

Concurrent practice learning of two-days a week - on going learning of practice is an
opportunity to develop intervention skills in reality situations. This entails learning
social work practice for two, or two and a half days or its equivalent, each week of
the semester. The learners may be placed in agencies or in communities to initiate
and participate in direct service delivery. Practice learning is a vital component of
the educational opportunity to be provided to the learner. The teaching-learning
process must be designed to help the learner to move on the mastering strategies,
skills and techniques to practice social work.

Even semester
Paper Code: SWBSC-1
Paper title: COMMUNICATION AND COUNSELING

INTRODUCTION

This paper relates the relevance of components of communication and counseling in
social work practice.

OBJECTIVES

a. Understand the meaning and importance of communication in day-to-day
life.

b. Focus on interpersonal communication of interviewing and allied aspects.

c. Develop holistic understanding of counseling as a tool for help.

d. Acquire knowledge of various approaches: their theoretical under-pinnings
for goals, values, processes and techniques,

e. Develop skills of application to real life situations.

Course Content
UNIT I

Communication: Meaning and importance of communication.

Process of communication: Key elements in the communication process -
Communication, message, audience; channel of communication. Verbal and non-
verbal communication.

Basics of Communication.
Education and communication for national development.

Interpersonal communication: Interviewing - Objectives, principles of interviewing;
listening, qualities of effective communicator.

Seminars, conferences, lectures, group discussion, panel discussion, symposium,
workshop, role playing, simulation exercises, written communication, report
writing, letter writing, article/essay writing, games, brain storming, street play, field
work exposure.



UNIT 11

Visual aids in communication: Poster making, use of notice boards, flip charts,
charts, flash cards, photographs, pamphlets, slide shows.

Mass Communication: Television, exhibition, newspapers and magazines,
advertisements, radio, film, VCD/ DVD, e-mail, internet.

Impact of mass communication on society, family, marriage and child development.
Communication Analysis and Planning: Planning and executing a communication
campaign on an issue using various methods of communication.

UNIT III
Counseling: Definition, nature and goals, areas of counseling; Historical background
and origins of counseling, ethical nature of counseling, qualities of an effective
counselor.

Counseling Situations: Developmental, preventive, facilitative, and crisis.
Counseling and Psychotherapy - Skills in counseling - Establishing the relationship.

Process of Counseling.

Approaches to Counseling: Approaches; Theoretical base, thrust, goals, key
concepts, techniques - Approaches like person-centered, rational-emotive,
behavioural approaches, gestalt, existential approaches, Egans three stage model,
eclectic model.

Indigenous Approach: Indigenous approaches of help and self-help like yoga,
reflection. Act of Prayashchit.

UNIT IV

Couple and Family Counseling: Issues in such counseling, its process and stages.
Crisis Counseling

Group Counseling: Counseling for groups - Process, advantages and disadvantages
of group counseling.

Practice of counseling in family counseling centres, family courts, counseling bureau

- Premarital and marital counseling, vocational counseling centres, mental health
centres, child guidance clinics, correctional institutions, deaddiction and
rehabilitation centres, educational institutions.

REFERENCES

1. Brown, Leland 1970 Communicating Facts and Ideas in Business, New
Jersey: Prentice-Hall Inc., Englewood Cliffs.

2. Chandrashekar, C. R. A Manual on Counseling for Lay- Counselors,

(Ed.) 1999 Bangalore, Prasanna Counseling Centre.



3. Dave, Indu 1983

4. Desai, M. M.(Ed.) 1979

5. Desai, Murli (Ed.) 1994

6. D'souza, Y. K. 1999

7. Fisher, Dalmar 1999

8. Fullmer, D. W. and
Bernard, H. W. 1972

9. Fuster, J. M. 2000

10. Kennedy, E. 1977

11. Lakshmipathi Raju, M
(Ed.) 1999

12. Lewis,E. Patterson and
Elizabeth, Reynolds Welfel 2000

13. Melkote, Srinivas R. 1991

14. Mohan, Krishna and
Banerji, Meera. 1990
15. Murphy, Robert D. 1977

16. Narang, Vaishna 1996

17. Narayana, Rao S. 1981

The Basic Essentials of Counseling, New Delhi:
Sterling Publishers Pvt., Ltd.

Creative Literature and Social Work Education,
Bombay: Somaiya Publications Pvt. Ltd.

Family and Interventions - A  Course
Compendium, Bombay, Tata Institute of Social
Sciences.

Communication Today and Tomorrow, New

Delhi: Discovery Publishing House.

Communication in Organisations, Second Edition,
Mumbai: Jaico Publishing House.

Counseling: Content and Process, New Delhi:
Thomson Press India.

Personal Counseling, Eighth Updated Edition,
Mumbai, Better Yourself Books.

On Becoming a Counselor - A Basic Guide for
Non-professional Counsellors, Delhi: Gill and
Macmillan.

Family Counseling: Perspectives and Practices,
Tirupati, Sri Padmavati Mahila Visvavidyalayam.

The Counseling Process, Stamford, Brooks /
Cole Thomson Learning,

Communication for Development in the Third
World - Theory and Practice, New Delhi: Sage
Publications.

Developing Communication Skills, Delhi:
Macmillan India Ltd..

Mass Communication. and Human Interaction,
Boston:Houghton Miffiin Company.

Communicative Language Teaching, New Delhi:
Creative Books.

Counseling Psychology, New Delhi: Tata
Mc Graw Hill Publishing Company Ltd.



18. Pollock, Thomas Clark; The Art of Communicating, New York:
Sheridan, Marion C; The Macmillan Company.
Ledbetter, Frances and
Doll, Ronald C. 1955

19. Robert, G. Madden 1998 Legal Issues in Social Work Counseling and
Mental Health, Sage Publications India Pvt., Ltd.

20. Small, Jacquelyn 1990 Becoming Naturally Therapeutic: A Return to the
True Essence of Helping, New York, Bantam
Books.

21. Venkatramani, S. H. 1998 Corporate Communications - The Age of Image,
New Delhi: Sterling Publishers Private Ltd.

Paper code: SWBSC -1
Paper Title: GANDHIAN APPROACH TO WELFARE AND DEVELOPMENT

INTRODUCTION

The course aims at sensitizing the learner to the Gandhian approach and to utilize
some of the skills in practice.

OBJECTIVES

a. Develop an understanding of Gandhi’s concept of society and his approach to
social transformation.

b. Develop knowledge of the specific programmes formulated by Gandhi for
rural reconstruction and the development of the weaker sections of society,
with the focus on strategies and skills.

c. Develop the ability to identify similarities and differences between the
Gandhian and professional social work approaches to social change, welfare
and development.

Course Content
Unit I

Gandhian thought: Salient features of Gandhian thought; Gandhian values;
Concepts and methods; Concept of a healthy society; Sarvodaya.



Unit II

Gandhian Approach: Economic and its organization: Ownership of property;
Concept of trusteeship, distribution and economic equality; System of production,
problems of mechanization, decentralization of production, rural- urban relationship

Unit III

Social Organisation: Marriage and family, position of women, social stratification,
caste and untouchability, education and its role; Basic education.

Unit IV

Constructive programmes: Contents training of constructive workers, skills
involved, nature of programmes; Boodan, Gramdan.

Gandhian and Vinbobha's movements with special reference to Bhoodan and
Gramdan

Gandhian and Professional Social Work Approach: Similarities and differences
between Gandhian and professional approach to social development and welfare

REFERENCES

1. Dasgupta, S (Ed.) 1967 Towards Philosophy of Social Work in India,
New Delhi: Popular Book Service

2. Bandopadhyaya, ] 1969 Social and Political Thought to Gandhi, Bombay:
Allied Publishers

3. Gandhi, M.K Social Service, Work and Reform; 3 Volumes,
Ahmedabad: Navijivan Press

4. Ganguli, B.N 1972 Gandhi’s Vission of Ideal Society, Hyderabad:
Andhra Mahila Sabha

5. Iyer, R 1986 Moral and Political Writings of Gandhi, Vol 3,
Delhi: Oxford University Press

6. Kumarappa, J.C 1951 Gandhian Economic Thought, Bombay: Vora and
Co.

7. Mishra, RM 1972 Bhoodan Movement in India, Delhi : S Chand.

8. Nanda, B.R 1985 Gandhi and His Critics, Delhi: Oxford University
Press

9. Narayan, ] 1965 From Socialism to Sarvodaya, Varanasi: Sarva Seva

Sangh



10. Palkhiwala, N 1986 Relevance to Gandhi, New Delhi: Gandhi Peace
Foundation.

11. Unitahna, T.K.N 1979 Gandhi and Social Change, Jaipur: Rawat
Publications

Even semester
Paper Code: SWSC-2
Paper title: PERSONAL AND PROFESSIONAL GROWTH.

INTRODUCTION

The course aims at enhancing personal and professional effectiveness by developing a
continuous awareness and deeper insight into one's being. It encourages value
clarification, upholding of professional ethics, and ability to make effective choices
for integration. It provides opportunities to understand stress, stressors and methods
to handle stress experienced.

OBJECTIVES

a. Understand self as a being, as one in the process of becoming and experience
self-awareness.

b. Examine own values and attitudes and explore choices made to express self in
own environment.

c. Develop positive life skills and practice self-help methods for integration and
for stress reduction.

d. Understand and uphold professional values and ethics.

Course Content:

UNIT I

Self and Self Awareness: Understand self through a cognitive construct/paradigm
(two/three models from among those available may be offered as workshops).
Suggested approaches are: Rational Emotive Therapy, Gestalt Approach,
Transactional Analysis, Reality Therapy, Yoga for Therapy, Meditation Techniques.

Explore self as being, and understand the process of becoming. (through
observation)

Practice consciously measures to sustain and experience continuous awareness.
Observation and Reflection: Theory and techniques.

Communication Choices: Communication mode and patterns and effectiveness,
Interpersonal communication, nature of choices made.



UNIT II

Emotions and their Expression: Emotions, nature of expression.
Understand own pattern of communication, choices made to express emotions,
modes used, examine need for change.

Communication: Informaland knowledge and skills of rapid reading,
writing, creative writing, report writing and public speaking.

UNIT III

Creativity and Self: Understand brain functions: Creativity, need and development
Life Style: Conscious life style - enhanced life skills: Communication, decision
making, empathy, critical thinking, use of time and money, building and sustaining
bonds-relational, colleagial and personal.

Self defeating behaviour - nature and impact. Choices for change.

UNIT IV

Values, Attitude and Professional Ethics: Values and attitudes - their role in life,
Value conflict - its impact, value clarification.

Integration: Through Eastern and Western approaches experience the processes of
integration. Approaches recommended are: Yoga as a science, meditation (tool for
meditation - own choice).

Stress / Burn out - Self help Methods: Stress, Stressors, nature and impact of
stress, its expression, and burnout.

Spirituality and Growth.

REFERENCES:

1. Becavar, D. (Ed.) 1997 The Family, Spirituality and Social Work, Journal
of Family Social Work, Vol.2, No .4,

2. Bhattacharya, K. 1971 The Indian Concept of Self, Bulletin Ramakrishna
Mission Institute of Culture, 22(8), August 1971. 304 -
13.

3. Burke, R, 1. 1982 Personality, Self-Image and Situational
Characteristics of Effective Helpers in Work
Settings, The Journal of Psychology, Vol. 112,213.

4. Byrne, D. 1966 Self-Concept, Ch. 12, 434. An Introduction to
Personality: A Research  Approach. New
Jersey: Prentice Hall Inc.

5. Crum,]J. K. 1976 The Art of Inner-listening. Theosophist, 97 (8),

May 1976, 64-65.



6. Feldman Robert S 1997

7. Grossbard, H 1954

8. Hamilton, G. 1954

9. Haskar, S. L. 1976

10. Paul, Brunton. 1975
11. Ramakumar,. O. 1970
12. Ritajanada. (Translated by

John Phillip) 1996

13. Singh, N. P. 1970

Paper code: SWBSC-2

Understanding Psychology, 4th Edition, Tata
McGraw Hill Publishing Company Limited, New
Delhi.

'Methodology for Developing Self-Awareness,
Journal of Social Casework, Vol. 35, No.9, 380-386.

Self-Awareness in Professional Education', Journal
of Social Casework, Vol. 35, No.9, 371-379.

Know Thyself, Triveni 45(2), 88.

The Hidden Teaching Beyond Yoga, Triveni, 44
(3), 91.

Intelligence and Self-concept, Education and
Psychology Review, 10 (3), 154 -57.

The Practice of Meditation, Mylapore, Chennai:
Ramakrishna Math Printing Press.

The Concept of Self in Modern Psychology, Indian
Education Review, 5 (1), 84 -99.

Paper Titlee POPULATION AND ENVIRONMENT

INTRODUCTION

The content has two aspects to it. Population dynamics and its relatedness to the
environment, natural resources, utilization and their preservation.

OBJECTIVES:

a. Understand characteristics, determinants of population growth.
b. Examine population policy, plan and initiatives.
c. Understand inter-relatedness of human life, living organisms and

environment.

d. Examine utilization and management of resources.
e. Develop skills to participate in activities related to the two areas.



Course Content
UNIT I

Characteristics of population: Population, determinants of growth. global =~ concerns
- Characteristics of Indian Population - Distribution by age, sex, literacy and
occupation - Fertility trends - Birth and death ratio.

Population Policy, World Action Plan, Population Policy of India- Implementation;
Initiatives - Government and NGO.

UNIT 11

Family Planning: Objectives, scope, methods, implementation, mechanisms and
progress.

Concept and Scope of Population education, family life education, sex education,
and family planning education.

Population and Environment: Interrelatedness of human life, living organisms;
Environment and natural resource - Environment, lifestyle, degradation.
Environment management, maintaining, improving, enhancing - Current issues of
Environment.

UNIT III

Natural Resources and Diversity: Utilisation and management - Forest, land, water,
air, energy sources - Pollution - Sources, treatment, prevention - Soil, water, air,
noise - Waste matter - disposal, recycling, renewal, problems, issues - Programmes
for forest, land and water management.

UNIT IV

Environment Protection Laws and Role of Social Worker: Acts related to
environmental protection - Forest conservation- Water pollution - Standards and
tolerance levels - Unplanned urbanization- Environmental movements in India -
Role of NGOs in Environmental issues - Government agencies in environmental
protection - Social work initiatives at different levels.

REFERENCES

1. Cassen, R.H 1978 India Population, Economy and Society,
London: Macmillan.



2. Family planning Association

of India

3. Fisher, W.F 1997

4. Gadgil, and Guha. 1997

5. Klieinman.R (Ed.) 1998

6. Krishna. M. 1995

7. Miller, Jr. Tyler, G and
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8. Mohan, R. 1985

9. Oxford, 1987
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14. Satapathy, N. 1998

15. Seshadri and Pandey, | (Eds.)
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Family planning Counseling Guide,
Population Reports Service Series J.N 35

and 36

Towards Sustainable Development
(Struggling over India’s Narmada River),
New Delhi: Rawat Publications.

This Fissured Land - An Ecological History
of India: Delhi: Oxford University Press.

Family Planning Handbook for Doctors,
Hertford: IPPF

Air Pollution and Control, Kakinada:
Kaushal and Co.

Living in the Environment, California:
Wordsworth International Group.

“Urbanization in India’s Future”,

Population and Development Review, Vol.
11(4)

Our Common Future, Delhi: Oxford
University Press.

Population Planning, Policy and
Programmes, New Delhi: Deep and Deep
Publications.

Population Education, New Delhi: Asish
Publication.

Environmental Management Handbook,
Ahmedabad: IOS Press.

Environment Management in India, Vol. II,
New Delhi: Ashish Publishing House

Sustainable Development ( An Alternative
Paradigm), Ahmedabad: Karnavati
Publications.

Population Education, A Natural Source
Book, New Delhi: NCERT.

Ecology and Environment, New Delhi:
Rastogi Publishers.



odd semester (III Semester)

Odd Semester
Paper code: SWCHC-11
Paper Title: HUMAN RESOURCE MANAGEMENT

INTRODUCTION

The main objective of this course is to prepare young graduates for management and
administrative positions in various industrial, business, governmental/non-
governmental organisations and service sector organisations.

OBJECTIVES

a. Develop managerial skills in different functional areas of management
with practical focus on HRM.

b. Develop the competence to evolve the problem-solving approaches by
applying conceptual and behavioural skills.

c. Develop interpersonal skills/ competence and leadership qualities to
work in a group with team building approach.

d. Develop sound theoretical base in various concepts and theories to enable
the student to develop a broad perspective of the management field.

e. Distinguish the strategic approach to Human Resources from the traditional
functional approach.

f. Understand the relationship of HR strategy with overall corporate strategy.

Course Content
UNIT 1

Human Resource Management: Concept, scope, philosophy and objectives;
Evolution; Approaches, Structure and Functions; Line and staff relations of HRM;
HRM Model. Hierarchy, formal and informal structure, Organization
chart/reporting structure.

Human Resource Planning: Concept and objectives; Human resource inventory;
Human resource planning process; job analysis; job description; job specification; job
design; career planning and career paths; job rotation.

UNIT II

Talent Acquisition: Goals; polices, sources and methods. Selection: Concept, process.
Talent Acquisition Tests, Theories and issues in psychological testing, Intelligence
testing - theoretical background, Aptitude Testing, Personality Assessment, MBTL
Placement, Induction and socializing the new employee. Talent retention: Concept,
importance and methods.



UNIT III

Compensation Management: Factors influencing compensation plans and policies;
Job evaluation - Fixation of salary, components of salary. Pay for performance -
Incentive Schemes, principles and types, Employee Stock Option Plan, compensation
survey / review

UNIT IV

Strategic Human Resource Management (SHRM): Business strategy and
organizational capability, SHRM: aligning HR with Corporate strategy, Strategic HR
planning and Development, Change Management and restructuring and SHRM,
Corporate Ethics, Values and SHRM, Competencies of HR professional in a SHRM

scenario.

REFERENCES

1. Agarwal, R. D. (Ed.) 1973

2. Bhargava, P. P. 1990

3. Chalofsky, Neal E and

Reinhart, Carlene. 1988
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Dynamics of Personnel Management in
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Issues in Personnel Management,
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London: Jossey Bass.

The Executive Guide to Human Resource
Management,New Delhi, Excel Books.

Human Problems in Indian Industries,
Bombay, Sindhu,

Handbook of Human Resource
Administration, McGraw-Hill.

Human Resource Management, Third
Edition., Boston, Houghton Mifflin
Company.
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Edition, New Delhi: Prentice Hall of
India Pvt. Ltd.
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Himalaya Publishing House.



10. McKenna, Eugene and The Essence of Human Resource
Beech, Nic 1997 Mangaement, New Delhi, Prentice -
Hall of India Pvt. Ltd.

11. Moorthy,.M. V. 1992 Human Resource Management: Psycho-
Sociological Social Work Approach,
Bangalore, R & M Associates.

12. Pareek, Udai and Designing and Managing Human
Rao, T. V. 1982 Resources, New Delhi, Oxford & IBH.
13. Rudrabasavaraj, M. N. 1984 Human Factors in Administration,

Bombay: Himalaya Publishing House.

14. Rudrabasavaraj, M. N. 1986 Cases in Human Resource Management,
Bombay: Himalaya Publishing House.

15. Subba Rao, P. 1996 Essentials of Human Resource Management
and Industrial Relations, Himalaya
Publishing House.

Odd semester
Code: SWCHC-12
Title: SOCIAL WORK PRACTICUM -1V

Workshops: Skills Development - help learners acquire specific skills for situations
encountered during practice and acquire skills for intervention. These may be for
problems/ concerns, issues or situations like work with alcoholics, HIV/AIDS
affected persons, adolescents for life skills development, youth for leadership
development and couples for marital relationship and enrichment work with
elderly. These workshops are to enhance skills/ develop new skills for practice in

specific situation, specific problems and issues.

Concurrent practice learning of two-days a week -on going learning of practice is an
opportunity to develop intervention skills in reality situations. This entails learning
social work practice for two, or two and a half days or its equivalent, each week of
the semester. The learners may be placed in agencies or in communities to initiate

and participate in direct service delivery. Practice learning is a vital component of



the educational opportunity to be provided to the learner. The teaching-learning
process must be designed to help the learner to move on the mastering strategies,

skills and techniques to practice social work

Odd semester
Paper code : SWCSC-3
Paper Title : SOCIAL WORK WITH TRIBAL AND RURAL COMMUNITIES.

INTRODUCTION

This course aims at introducing the learner the programmes of tribal and rural
development, and the importance of social work practice with tribal and rural
communities.

OBJECTIVES

o

Develop an understanding of tribal and rural communities.

b. Understand the characteristics and problems of tribal and rural communities.

c. Acquire knowledge about the contribution of Governmental and Non-
governmental Organisations to tribal and rural development.

d. Develop an understanding of the functions of Panchayath Raj Institutions
with particular reference to Karnataka.

e. Gain knowledge about the application of social work in tribal and rural

development programmes.

Course Content

UNIT I

Tribe in relation to caste and nation - Nature and Characteristics of Primitive
Cultures- Tribes in India and their ecological  distribution.

Emerging Trends in Tribal Social Institutions - Family and Kinship Systems, Jati
Structure, Economic Structure, Political organisations.

Characteristics of Tribal Society - Economic, Social, Political and Cultural Problems
of Tribal Life.



UNIT 1I

Government Programmes since Independence and their Impact on Tribal Societies -
Programmes of Voluntary Agencies and their Impact on Tribal Societies.

Analysis and Assessment of Tribal Community Problems - Special Problems of the
Tribals in a particular area.

Social Work Practice in Tribal Development: Community organisation as a method
of intervention, Participatory Rural Appraisal (PRA), Logical Framework
Approach/Analysis (LFA), techniques of intervention and its scope in tribal
community development.

UNIT III

Rural Society and Poverty - Historical perspective - Dynamics in the village
society - Caste/class relationships - Control and Power, Conflict and Integration.
Poverty in the rural context - Its nature and manifestations. Analysis of Basic
Problems - Issues faced by the rural poor such as indebtedness, Bonded labour,
Low wages, Unemployment, Underemployment, and other forms of
exploitations.

UNIT IV

Current Rural Development Programmes in India: Council for the Advancement of
People’s Action and Rural Technology (CAPART) and other Rural Development
Statutory Bodies.

Panchayath Raj System in Karnataka and its role in rural and tribal development.

Role of social worker in tribal and rural development progrmmes. REFERENCES:

1. Barnabas, A. P. 1987 Rural Community Development in India, In
Encyclopedia of Social Work in India, Vol.

I, New Delhi: Ministry of Welfare,
Government of India,

2. Bhalla, Alok and Images of Rural India in the 2nd Century,
Bumbke, Peter J. (Eds) 1992 New Delhi; Sterling Publishers Pvt. Ltd.

3. Bharadwaj, A. N. 1979 Problems of Scheduled Castes and
Scheduled Tribes in India, New Delhi: Light
and Life Publishers.

4. Bose, Nirmal Kumar 1971 Tribal Life in India, National Book Trust

India, New Delhi.

5. Brahmananda, P. R,, Dimensions of Rural Development in
Narayan, B. K. and India, Bombay: Himalaya Publishing
Kalappa, A. (Eds.) 1987 House.



6. Desai, A. R. (Ed.) 1978

7. Desai, A. R (Ed.) 1981

8. Debey, S. N. and Murdia, R. 1977

9. Dube, S. C. 1987

10. Epstein Scarlet J 1973

11. Kuturnba Rao, M. and
Perraju Sharma,P, (Eds.) 1989

12. Mahajan, V. S, (Ed.) 1993

13. Mahanti, Neeti 1994

14. Nair, T. K. and
Anbarasan, R. S. (Eds.) 1981

15. Panwalkar, V. G. 1987

16. Patel, M. L. 1994

17. Ramaiah, . 1988

Rural Sociology in India, Bombay: Popular
Prakashan,

Peasant Struggles in India, New Delhi:
Oxford University Press.

Land Alienation. and Restoration in Tribal
Communities, Bombay: Himalaya
Publications,

Welfare of the Scheduled Tribes, In.
Encyclopaedia of Social Work in India, VoL,
I, New Delhi: Ministry of Welfare,
Government of India.

South India: Yesterday, Today and
Tomorrow; Mysore Villages Revisited,
London and Basingstoke: Macmillan Press

Human Resource Development for
Rural Development, Bombay: Himalaya
Publishing House.

Employment through Rural Development -
Towards Sustainability, New Delhi: Deep &
Deep Publications.

Tribal Issues - A Non-conventional
Approach, New Delhj, Inter-India
Publications.

Training Social Workers for Rural
Development, ASSWI.

Social Work in Rural Settings, In.
Encyclopedia of Social Work in India,
Vol. I, New Delhi: Ministry of Welfare,
Government of India.

Tribal Development without Tears, New
Delhi, Inter-India Publications.

Issues in Tribal Development, Allahabad,
Chugh Publications.



18. Singh, K. 1986 Rural Development: Principles, Policies and
Management, New Delhi: Sage
Publications.

19. Sinha, B. B. 1982 Society in Tribal India, Delhi, B,R
Publishing Corporation.

20. Sodhi, J. S. 1990 Poverty Alleviation of Rural Development,
New Delhi: Criterion Publications.

21. Swaminathan, M. S. 1982 Science and Integrated Rural. Development,
New Delhi: Concept Publishing company.

Paper code SWCSC-3

Paper Title: ORGANIZATIONAL BEHAVIOUR AND ORGANIZATIONAL
DEVELPOMENT

INTRODUCTION

The course aims to provide an understanding of human behavior at work so that the
learner may acquire the skills required to analyze problems and develop a problem-
solving approach.

OBJECTIVES:

a. To impart knowledge about individual, group and organizational dynamics and
their consequences,

b. To make clear the concepts and approaches that help in developing models or
systems that support human ingenuity.

c. To acquaint the students with the knowledge of theories and practices that
govern human behavior at work,

d. To help the learner understand the value and worth of human resources in an
organization.

e. To enable the students to become aware of their communication skills and
sensitize them to their potential to become successful managers.

f. To gain self-confidence and healthy self-respect while retaining respect for
other’s rights.

g. To understand the application of Transactional Analysis in several areas of
employee management.



Course content
UNIT 1

Conceptual Framework: Organization Behavior: Definition, concept, approaches and
scope, historical background of Organization Behavior.

Introduction to Enneagram, personality types according to Enneagram. Emotional
Intelligence; Attitude, Values, Personality; Job satisfaction, Employee Morale
Meaning, influences and outcomes - Measuring job satisfaction.

Assertiveness Training: Benefits of assertiveness -  components of assertive
behavior, measuring assertiveness, handling fear, handling anger, handling
depression, developing assertive behavior skills, assertiveness on the job,

assertiveness in interpersonal relations.
UNIT II

Transactional Analysis ( TA), TA and self awareness, Winners and Losers, Structural
analysis, Life positions, transactions, games and strokes, Life scripts, TA applications
in motivation, Leadership and Teamwork, TA in counseling.

Motivation: Concept and theories, techniques of motivation, role of reinforcement
and punishment, motivation and organization reward system, awards, employee
empowerment and engagement.

UNIT III

Leadership: Meaning, roles, skills, and styles, leadership theories, types of
leadership, powerful persuasion strategies.

Group dynamics: Concept, types of groups, dynamics of group formation, decision
making in groups.

Organization Development: Concept, emerging approaches and techniques,
Foundations of OD, Organizational Diagnosis, OD interventions - An overview,
individual and interpersonal interventions, team/groupinterventions,
comprehensive interventions, organizational transformation, success and failure of
OD, Planned Organizational change, feedback and OD.

UNIT IV
Organizational Conflict: Concepts, causes and types, conflict-resolution strategies.

Organizational change: Concept, forces of change and resistance to change,
managing organizational change and diversity, facilitating creative and divergent
thinking, planned organizational change.



Stress and Burn Out: Concepts, causes, consequences and coping strategies.
Managerial Ethics: Individual ethics, ethical dilemmas in management, Ethical
practices of Indian Managers, Corporate ethics.
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Odd semester

Paper code: SWCSC4

Paper Title: PREVENTIVE AND SOCIAL MEDICINE AND MEDICAL SOCIAL
WORK

INTRODUCTION

This course introduces the basic health issues and the application of social work in
health setting both in hospital and community.

OBJECTIVES

a. Understand the concept and dimensions of health.

b. Understand the issues related to the prevention, clinical features and
treatment of major communicable and non-communicable diseases.

c. Trace the historical development of medical social work in India and abroad.

d. Understand the nature of medical social work services.

e. Understand the tenets of National Health Policy of India and modernization
of community based health care services. .

f. Understand the health care services at different levels.

COURSE CONTENT
UNIT I

Concept of health : Physical, social, mental and spiritual dimensions of health -
Positive health - Determinants of health - Health and development - Indicators of
health. Concept of Prevention: Levels of prevention - Hygiene, public health,
preventive medicine, community health, social medicine, community medicine.
Health Care of the Community; Concept of health care - Levels and principles of
health care.



UNIT 1I

Communicable and Non-communicable Diseases: Leprosy, Tuberculosis, Sexually
Transmitted Diseases (STDs), HIV/AIDS. Cancer, Hypertension, Accidents,
Diabetes, Blindness, Neurological problems, Mental illnesses.

Maternal and Child Health Services - Immunization - Integrated Child Development
Services (ICDS) Scheme - School health programmes.

UNIT III

Medical Social Work: Meaning, Definition and Scope - Historical background and
nature: Medical Social Work in India and Abroad - Team work and
Multidisciplinary approach in health care; Organization and administration of
medical social work departments in hospitals.

Patient as a person and Role of Social Worker: Understanding the patient as a
person; Illness behaviour and treatment behaviour of the patient - Impact of illness
on the patient and family.

Role of social worker with patients and their families - Rehabilitation.

UNIT IV

National Health Policy of India, Directorate General of Health Services, Indian
Council of Medical Research (ICMR), Health as a concurrent subject.

Health System in India - at the Centre, at the State level, at the district level, and
village level. Health Education and Communication.

Voluntary Health Agencies in India - International health - World Health
Organisation (WHO), UNICEF, UNDP, FAO, ILO, World Bank.

Non - governmental and other Agencies - Ford Foundation, CARE, International
Red Cross, Indian Red Cross.
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Paper code: SWCSC-4
Paper Title: REHABILITATION AND AFTER CARE SERVICES

INTRODUCTION

Rehabilitation of differently abled people is a noble and worthy endeavor, requiring
the combined knowledge of the psycho-social theory and practical skills and
techniques of social work. The current paper facilitates social work students to work
with the specific group of clientele suffering from various types of disabilities and
impart application of specific professional social work methods to cater to the needs
of this population.

OBJECTIVES:

a. To understand the concept of handicap, rehabilitation and the scope for
practice.

b. To identify the specific client categories requiring the rehabilitation services,
problem specificity and rehabilitation service interventions.

c. Toacquaint oneself with different rehabilitation settings, different therapeutic
approaches to rehabilitation process.

d. To acquire the social work skills adapted to facilitate the process of
rehabilitation,the rights and legal provisions provided for differently abled
people and assimilate the knowledge of social work practice to disability
specific client service.

Course Content

UNIT I

Rehabilitation: Definition and scope for social work interventions; definition of
Impairment, Disability, Handicap; causes of Handicap - heredity, acquired, Major
illnesses - physical, neurological and psychiatric Stress, vulnerability, coping and
competence to deal with handicaps; Need for comprehensive rehabilitation -
psycho-social rehabilitation

UNIT II

History, philosophy and principles of psycho-social rehabilitation; specific problem
areas - physical handicap - vision, hearing, orthopedic, speech and language
difficulties, mental retardation and others; neurological, psychiatric problems,
disasters, alcohol and drug usage, terminal illnesses and any other.

Intervention in rehabilitation: Assessment, planning, intervention, evaluation, tools
for assessment, follow-up services.



UNTI III

Rehabilitation Settings: Hospital based, day-care, night-care, quarter-way home,
half- way-home, group home, hostels, long-stay homes, vocational guidance centre,

sheltered workshop, occupational therapy centre, community based rehabilitation
centre, home care, inclusive education and others

Approaches: Therapeutic community, behavior modifications, transactional analysis
and eclectic approach

UNIT IV

Practice of Social work methods in the process of rehabilitation: Case work, group
work, community organisation, research, administration and social action.

Legal provisions for differently abled people - The Persons with Disabilities (Equal
Opportunities, Protection of Rights and Full Participation) Act 1995, Rehabilitation
Council of India: Formation, scope and functions, governmental policies and
programmes, initiatives from the non- governmental sectors.

International trends and national initiatives in the rehabilitation scenario.
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Paper code: SWCSC-5
Paper Title: SOCIAL POLICY, PLANNING AND DEVELOPMENT

INTRODUCTION

The course introduces the learner as to how policy is a link between
Constitutional Principles, Development Plans, Legislative and Executive
Actions. The analysis of these processes is to enable utilization of the
knowledge to improve social work practice.

Further, it provides a critical and analytical framework to understand key
concepts, development processes and current issues, pertaining to different
parts of the world, with specific reference to India. This course is expected to
provide the social work students with a context for micro-level interventions.

OBJECTIVES

a. Gain knowledge of policy analysis and the policy formulation process.

b. Acquire skills in critical analysis of social policies and development
plans.

c. Develop an understanding of social policy in the perspective of national
goals as stated in the Constitution, particularly with reference to
Fundamental Rights and the Directive Principles of State Policy.

d. Critically understand the concept, content and process of social
development.

e. Develop the capacity to identify linkages among social needs, problems,
development issues and policies.

f. Locate strategies and skills necessary for social development and
reinforce
values of social justice, gender justice and equality.

Course Content
UNIT 1

Social Policy and Constitution: Concept of social policy, sectoral policies and
social services - Relationship between social policy and social development--
Values underlying social policy and planning based on the Constitutional
provisions (i.e. the Directive Principles of State Policy and Fundamental Rights)
and the Human Rights - Different models of social policy and their applicability
to the Indian situation.



UNIT 1I

Sectoral Social Policies in India: Evolution of social policy in India in a historical
perspective-Different sectoral policies and their implementation, e.g. Policies

concerning education, health, social welfare, women, children, welfare of
backward classes, social security, housing, youth, population and family
welfare, environment and ecology, urban and rural development, tribal
development and poverty alleviation.

UNIT III

Social Planning: Concept of social planning - Scope of social planning - the
popular restricted view as planning for social services and the wider view as
inclusive of all sectoral planning to achieve the goals of social development -
Indian planning in a historical perspective - The Constitutional position of
planning in India. Niti Ayog - Coordination between Centre and State, need
for decentralization - Panchayath Raj - people participation.

UNIT IV

Social Development: Concept of social development - Current debates of
development - Approaches to development - Development indicators.

Social Development in India: The historical and social context of development
in India - Demographic transitions - Rural development: Agrarian and land
reforms; Green Revolution - Industrialization and urban development - Labour
relations-Gender issues - Environmental issues (land, water, forest) - Education

- Health.
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Paper code : SWCSC-5
Paper Title : LEGAL SYSTEM IN INDIA

INTRODUCTION

The course is to help learners understand the legal system and procedures in
India. It supports understanding the processes in public interest litigation and
develops skills for the same.

OBJECTIVES

a. Acquire information on the legal rights of people.

b. Develop an understanding of the legal system and get acquainted with
the
process of the legal system with emphasis on functioning in India.

c. Understand the role of the police, prosecution, judiciary and correction. d.

Gain insight into the problems faced by the people belonging to different
strata of society, in interacting with this system.

e. Develop an understanding of the processes and problems of public
interest
litigation and legal aid to marginalized.

Course Content
UNIT 1

Social Justice: Meaning and Concept; Social legislation: Meaning, definitions
and concept. Social justice as an essential basis of social legislations; Social
legislations in a welfare state with special reference to India.

Rights: Concept and definitions of Rights; types of Rights; Rights of women and
children; Rights of Scheduled Castes and Scheduled Tribes; Rights of accused
and offender under Constitution of India, Indian Penal Code and Criminal
Procedure Code.

UNIT 11

Division of Law: Substantive Law and Procedural Law.

Legislations pertaining to Social Institutions: Marriage, divorce, maintenance of
spouse, adoption.

Legislations for prevention of Crime and Deviance: Indian Penal Code (relevant
chapters like of Offences against Public Tranquility, of Offences affecting the
Public Health, Safety, Convenience, of Decency and Morals, of Offences relating
to Religion, of Offences affecting the Human Body, of Offences relating to
Marriage, of Cruelty by Husband or Relatives of Husband)



Legislations pertaining to women.

UNIT III

Criminal Justice System in India:

Police: Structure, powers and functions and their role in maintaining peace and
order in the society.

Prosecution: Meaning, structure, its role in criminal justice, trial participation.
Judiciary: Supreme Court, High Court - Constitution of Supreme Court and
High Court: Powers and functions.

Sub-ordinate Courts - District Sessions Court, Magistrate Courts, and other
subordinate courts.

UNIT IV

Correction and Correctional Laws: Corrective measures as per Criminal
Procedure Code, Probation of Offenders Act, Juvenile Justice (Care and

Protection of Children) Act.

Legal Aid: Concept of legal-aid, history of legal-aid, persons needing legal-aid,
legal-aid schemes.

Public Interest Litigation: Meaning, Concept, Process and Problems.
Right to Information Act- Provisions and implementation.

Role of Social Worker: Social Work intervention, need, methods.
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Open Elective
Paper Code: SWOE
Paper Title: GERONTOLOGICAL SOCIAL WORK

INTRODUCTION

Changing demographic profile in India has led to rise in the number of elderly
as never before. Along with the enhanced longevity, a number of issues related
to care and management of elderly have come into focus. Social work as a
profession concerned with providing professional service to the needy, has
recognized the need to address the concerns of the senior citizens. The paper
envisages training the learners in professional social work practice with the
elderly.

The paper focuses on senior citizens as target client group for social work
intervention; the paper deals with the issues, concerns, problems and social
work methods in facilitating healthy adaptation of the client group in the
current Indian context.

OBJECTIVES:

a. To get an overview of the perspectives on aging and scope for practice.

b. To understand the various challenges related to aging, healthy aging and
problems of the elderly in difficult situations.

c. To identify agencies working with elderly, the different care settings and
issues in working with elderly in different settings. To gain an insight
into process of working with elderly.

d. To train the learners in applying specific social work intervention
measures in working with senior citizens, care givers and to have an
understanding of

e. National Policy on Older Persons, and the role of International and
NGOs in improving the quality of life of the elderly.

Course Content
UNIT 1

Gerontology - Definition and scope. Understanding the elderly - demographic,
developmental, psychological, socio cultural, economic, and health
perspectives. The issues pertaining to elderly- health, occupation, income,
retirement planning, family support, gender issues, property Rights and any
other

UNIT II

Developmental tasks in elderly: Issues in health care, changes in family
structure, coping with aging process, challenges due to changing physiological,
economic, safety, status in the family and other issues, Healthy aging, quality
of life, coping with demise of the life partner, bereavement, resolving one’s own
death, and any other.



UNIT III

Care settings for elderly: General hospitals, geriatric wards/ hospitals, home-
based care, homes for the aged, nursing homes, day-care-centers, hobby
centers, and facilities for homeless elderly, elder helpline, and senior citizen
forum.

Tools for assessment of the problems of elderly, intervention and follow up
services and evaluation.

UNIT IV

Social work intervention measures for senior citizens through methods of social
work: Case work, group work, community organisation, welfare
administration, social work research, social action

Care giver issues - Needs, burden, coping and training; training for caregivers
of institutions for the elderly

National Policy on Older Persons, Legal and governmental welfare benefits for
senior citizens, Role of HelpAge India and other prominent Organisations
working for elderly.

International scenario
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Open Elective
Paper code SWOE

Paper Title: SOCIAL WORK PRACTICE WITH CHILDREN

INTRODUCTION

Children are the future of human society. Profession of social work has to work with
children in difficult circumstances while rendering services in varied settings. There
is a need for social workers specially trained in working with the children and
adolescents. Such trained social workers can render valuable services to children in

need of professional help.

The current paper focuses on children as a special group for focused social work
intervention through facilitating acquisition of knowledge about children from
different perspectives, types of settings where the children can be helped and
application of social work methods to render social work intervention to children.

OBJECTIVES



a. To understand children facing difficult circumstances and the impact of
difficult circumstances on children’s development.

b. To gain an overview of agencies where children form the major client group,
and appropriate evaluation of children’s problems.

c. To impart to the trainee, specific social work intervention methods in dealing
with children as a client group; to understand the Rights of children in the
legal, national and international context.

Course Content

UNIT I

Human reproductive system - beginning of life till beginning of adulthood.
Understanding the children and adolescents from different perspectives -
developmental, demographic, economic, psychological, sociological, environmental,
familial, educational dimensions of child development. Issues in adolescence - self
image, peer group, career choice, sexuality, education, vocation and other issues
Healthy child development, importance of supportive environment in upbringing of
the children.

UNIT II

Children in difficult circumstances - developmental delay, physical and intellectual
handicaps; chronic illnesses, nutritional deficiencies, accidents, poverty, child labour,

abandoned and orphaned children, adoption issues, children in institutions,
psychological problems in children, self harm and suicides in children, addiction
related problems in children, children brought up by single parent due to death,
divorce and other related issues, problems in formal schooling, children living in
difficult situations - children in streets, slums, war zones, migration, children in
conflict with law, truancy, drug abuse, running away from homes, neglected
children, child abuse, child trafficking, child marriage and any other. Special focus
on adolescent issues as applicable.

UNIT III

Children in difficulties - Helping agencies, Settings and issues - paediatric hospitals,
nursing homes, child care centres, child guidance clinics, residential care services for
children - residential schools, orphanages, homes for children in conflict with law,
agencies dealing with differently abled children, any other.

Assessment, intervention, follow up and evaluation of children and adolescents
facing difficulties.

UNIT IV

Social Work Intervention Programmes - Case work, group work, community
organisation methods in helping children, school mental health programmes, home
visits, school visits, life skills training, family life education for adolescents, creative
use of play therapy, art, dance, drama and other mediums for helping children, child



help lines, child care centres, adoption services, special rehabilitation services for

rescued children and any other.

Legislations pertaining to children, legal protection, International, National and non-
governmental organisations working with children, Rights of the children.
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Paper code SWDHC-13
Paper Titlee: EMPLOYEE RELATIONS AND LEGISLATION

INTRODUCTION

The purpose is to provide an in-depth knowledge about the relationship
between employer, employee and the state, to bring out the importance of
cordial employee relations for organizational productivity and gain an
understanding of the mechanism of inter-personal relations, collective

bargaining and productivity improvement functions in the organisation
through involvement of all groups.

OBJECTIVES

a. Develop the skills of interpersonal relationship as per organisational
requirement.

b. Understand the trends and dynamics between the partners in the
organisation.

c. Enhance the knowledge on organisational performance, role and
responsibility.

d. Develop the knowledge on various statutory / legal aspects influencing
the
organizations.

e. To stimulate thinking on rationale behind the Laws and their
enforcement.



Course Content

UNIT I

Employee relations, History of industrialization in India - Issues related to
employees in organized and unorganized sector.

Concept, Definition, Philosophy and Principles of employee relations.
Employee relations with special reference to Occupation - Safety - Health and
Environment (OSHE) Education.

Analysis of the terms ‘industry” and ‘industrial dispute’, industrial discipline -
misconduct, disciplinary proceedings.

Domestic Enquiry: Contents and Process, Principles of Natural Justice,
Tribunal; Discharge/Dismissal.

UNIT II

Trade Unions: Trade Unionism in India, emergence, history and growth, Trade
Union as an organization - Various Trade Unions in India, Trade Union
policies, Role of Trade Unions in India, Employers” Associations - Objectives,
structure and activities. Contemporary issues in employee relations.

UNIT III

Employee Legislations: - The Payment of Bonus Act, 1965, Employees
Provident Fund (and Misc. Previsions) Act 1952, Workmen's Compensation Act
1923, Employees State Insurance Act 1948, Payment of Gratuity Act, 1972,Child
Labour (Prohibition and Regulation) Act, 1986.

Fundamentals of Labour laws, The Constitution of India: Preamble,
Fundamental Rights including writs, Directive Principles of State Policy, The
Factories Act 1948, The Contract Labour (Regulation and Abolition) Act
1970,The Minimum Wages Act 1948 and The Payment of Wages Act 1936; The
Apprentices Act, 1961, The Maternity Benefit Act 1961.

UNIT IV

The Trade Union Act 1926, The Industrial Employment (Standing Orders) Act
1946, The Industrial Dispute Act 1947, The Employment Exchanges
(Compulsory Notification of Vacancies) Act 1958. Introduction to Right to
Information Act, Intellectual Property Rights, Patent Law, Copyrights,
Trademark Law.



Collective Bargaining: Definitions, characteristics, critical issues in collective
bargaining, theories of collective bargaining, Hick’s Analysis of Wages setting

under collective bargaining, conflict-choice model of negotiation, Behavioral
Theory of Labor Negotiation, Collective Bargaining in India, Collective
bargaining in practice, levels of bargaining, coverage and duration of
agreements, administration of agreements, negotiating a contract, the
negotiation process, effective negotiation, negotiation and collective bargaining,
post negotiation - Administration of the agreement.

Employee relations in knowledge based industry - Concepts of self-managed
teams (SMT) - Changing employee/ employer and trade union relationship.

Current rules of Taxation of Salaries.

Labor Welfare Officer - Duties and functions; Social Work in Industry.
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Paper code: SWDHC-14
Paper Title: MENTAL HEALTH AND PSYCHIATRIC SOCIAL WORK

INTRODUCTION

This course is to provide awareness about mental health and mental health
problems and also application of social work in mental health settings.

OBJECTIVES

a. Understand the concepts 'mental health' and 'mental illness'.

b. Understand the signs and symptoms, etiology, diagnosis and treatment
of
mental health problems.

c. Understand different services for the care of mentally ill.

d. Understand historical background of psychiatric social work in India
and
abroad.Understand the nature of psychiatric social work services and
relevance of team work.

e. Understand the nature of collaboration with voluntary organisations for
the
welfare of mentally ill.

f. Identify the issues related to psychiatric social work department in
hospitals
and community mental health settings.

Course Content

UNIT I

Concept of mental health and mental illness - Mental health as a part of general
health - Misconceptions about mental illnesses. General approaches to the
mentally ill - International Classification of Mental Disorders.
Signs, symptoms, etiology, diagnosis, prognosis and management of the
following:

e Neuroses

e Psychoses

e Psycho physiologic disorders

e Personality disorders

e Psychiatric disturbances in children and adolescents

e Organic psychotic conditions

e Mental retardation.



UNIT 1I

Introduction to Psychiatric Social Work: Meaning and Scope - Historical
background of psychiatric social work in India and abroad - Reasons for its
development as a specialty. Application of social work methods and other
related techniques used in the field - Multi-disciplinary approach and team
work in mental health care - Problems of hospitalization - Impact of mental
illness on the patient, family and community.

Practice of Social Work: Importance of home visit and visit to the place of work
- Role of family in the treatment of mentally ill - Preparing the family and
community for the return of the affected individual, follow-up.

UNIT III

Care of mentally ill: Day-care centre, night-care centre, half-way-home,
sheltered workshop, Occupational therapy units - Role of social worker and
role of voluntary organisations.

Role of voluntary organisations, governmental-agencies and paraprofessionals
in the welfare of mentally ill.

Role of social worker in mental health centers, departments of psychiatry in
general hospitals, child guidance clinics, community mental health units,
correctional institutions, industries, and family welfare centres.

Role of social worker with head injured, paraplegics and epileptics.

Role of social worker in the management of substance abuse - Educational
avenues in psychiatric social work - Research avenue in the field of mental
health for social workers.

UNIT IV

Organisation of psychiatric social work department - Functions; and
collaboration with other departments.

Community mental health and social work, NMHP, Innovations like Satellite
clinics, district mental health programme etc.

Rehabilitation and Acts: Occupational therapy - Principles and practice -
Psychosocial rehabilitation.

Mental Health Act, 1987.

The Persons with Disabilities (Equal Opportunities, Protection of Rights and
Full Participation) Act, 1995.



REFERENCES

1. Ahuja, Niraj 1995

2. Anderson, David. 1982

3. Banerjee, G. R. 1968

In.

4. Brody, Elaine M. and
care
Contributors 1974

5. Coleman, J. C. 1976
Life,

6. Dickerson, Martha Ufford. 1981
7. Freedman, A. M. and

Kaplan, H. I. (Eds.) 1967

8. French, Lois Meredity. 1940

9. Friedlander, W. A. 1967

10. Feldman Robert S 1997

11. Golan, Naomi. 1978

A Short Textbook of Psychiatry, Third
Edition, New Delhi, Jaypee Brothers.

Social Work with. Mental Handicap,
London, Macmillan Press Ltd.

Psychiatric Social Work, Chapter 26,

Wadia, A. R. (Ed.): History and
Philosophy of Social Work in India,
Bombay: Allied Publishers.

A Social Work Guide for Long-term

Facilities, U. S. Department of Health,
Education and Welfare, Public Health
Service, Maryland: National Institute
of Mental Health.

Abnormal Psychology and Modern

Bombay, D. B. Taraporevala and Sons.

Social Work Practice with the Mentally
Retarded, New York: Free Press.
Comprehensive Textbook of
Psychiatry,

Baltimore, Williams and Wilkins
Company.

Psychiatric Social Work, New York;
The Commonwealth Fund.

Introduction to  Social  Welfare,
(Chapter 12: Social Work in Medical
and Psychiatric Settings), New Delhi:
Prentice-Hall of India.

Understanding Psychology, 4th
Edition, Tata McGraw-Hill Publishing
Company Limited, New Delhi

Treatment in Crisis Situations, New
York: Free Press.



12. Henderson, Sir David

and Batchelor, 1. R. C. 1962
13. Hudson, Barbara L. 1982
14. Humble, Stephen and

Unell, Judith (Ed.) 1989

15. Jones, Kathleen. 1972

16. Jordan, William. 1972

17. Maller, Joshua-o. 1971

18. Mishne, Judith (Ed.) 1980

19. Page, J. D. 1983

20. Robbins, Arthur J. 1957

21. Strean, Herbert S. 1979

22. Stroup, H. H. 1960

23. Todd,F.Joan.1967

24. Towle, Charlotte. 1941

Textbook of Psychiatry, New York
Oxford University Press.

Social Work with Psychiatric Patients,
London: Macmillan.

Self Help in Health and Social Welfare,
London: Routledge.

A History of the Mental Health
Services, London: Routledge and
Kegan Paul.

The Social Worker in  Family
Situations, London: Routledge and
Kegan Paul.

The Therapeutic Community with
Chronic Mental Patients, S. Karger.

Psychotherapy = and  Training in
Clinical Social Work, New York:
Gardner Press.

Abnormal Psychology, New York,
McGraw-Hill.

Mental Hospitals in India and Social
Work Service, Delhi School of Social
Work.

Psychoanalytic Theory and Social
Work Practice, New York: Free Press.

Social Work - An Introduction to the
Field, (Chapter 9: Psychiatric Social
Work), New Delhi: Eurasia Publishing
House.

Social Work with the Mentally
Subnormal, New York: Routledge and
Kegan Paul.

Social Case Records from Psychiatric
Clinics with Discuss Notes, Chicago;



Illinois: University of Chicago Press.

25. Yelloly, Margaret. 1980 Social Work Theory and
Psychoanalysis, New York: Van
Nostrand Reinhold Company.

26. National Mental Health Programme for India

Code SWDHC -15
Title: MAJOR PROJECT

Students are given broad guidelines for undertaking empirical evidence-
based project in the fourth semester. In case of group project work, the group
will be formed by the college or the university department by adopting
random method of selection. The project shall comprise of selection of the topic,

methodological details, analysis, interpretation and deductions
made. The department will prepare a set of guidelines for presenting the
report.

Evaluation of the Project will be done along with the viva-voce examination by
the viva-voce committee constituted for the assessment of social work
practicum.

Even semester
Code: SW DHC-6

Title : SOCIAL WORK PRACTICUM -V

Concurrent practice learning of two-days a week - on going learning of practice
is an opportunity to develop intervention skills in reality situations. This entails
learning social work practice for two, or two and a half days or its equivalent,
each week of the semester. The learners may be placed in agencies or in
communities to initiate and participate in direct service delivery. Practice
learning is a vital component of the educational opportunity to be provided to
the learner. The teaching-learning process must be designed to help the learner
to move on the mastering strategies, skills and techniques to practice social

work.



Even semester

Code: SWDHC-17
Title: SOCIAL WORK PRACTICUM - VI: (BLOCK PLACEMENT)

Block Placement - enables learners to integrate learning and generate newer
learning by participating in the intervention process over a period of 6 weeks
continuously, in a specific agency. Usually, block field work is provided at the
end of the two-year programme. There shall be a professionally qualified
worker in the setting willing to plan orientation and provide consultation,

when needed.

Paper code: SWDSC-6

Paper Title: HUMAN RESOURCE DEVELOPMENT AND EMPLOYEE
WELLNESS

INTRODUCTION

The purpose of this course is to provide practical exposure and knowledge in
behavioural science to develop skills not only to understand and analyse
problems but also to develop a problem-solving approach to issues.

OBJECTIVES

a. To develop multi facets of the personality and to build self confidence.

b. To develop a spirit of continuous learning and innovation.

c. To strengthen the competency base of individuals, teams and
organization and also femilar with the organizational culture.

d. Understand and further the organization culture.

e. To appreciate the importance of bottom-line focus to the Human
Resource
function and trend toward HR Accountability.

f. To understand the various approaches to and techniques of measuring
HR issues.

g. To create awareness of different types of information systems in an
organization so as to enable the use of computer resources efficiently, for
effective decision- making.

Course Content

UNIT I

Human Resource Development (HRD): Concept, origin and needs for HRD;
Overview of HRD as a Total system; Approaches to HRD; human capital
approach; social psychology approach and poverty alleviation approach;
HRD and its dimensions, Competency Mapping.



UNIT II

HRD Interventions: Performance Measurement Systems - Fundamental issues.
Feedback sessions. Organizational goal setting process, Key Result Area (KRA)
and Key Performance Indicator (KPI),Coaching, Mentoring, career planning,
career development, reward system, quality of work life. HRIS: - Computers
and computer based Information Systems. Measuring HR : Changing role of
HR, HR as a strategic partner, the need for measuring HR. Approaches to
measuring HR: - Competitive Benchmarking, HR Accounting, HR Auditing,
HR Effectiveness Index, HR Key Indicators, HR MBO (Management by
Objectives).

Instructional Technology: Learning and HRD; Building Learning Organization:
measuring learning - the intellectual capital, architecting a learning
organization, Organizational Learning, models and curriculum; factors and
principles of learning; group and individual learning; HRD trends; behavioural
sciences; transactional analysis; Concepts of continuous learning, behavior
modeling and self-directed learning; evaluating the HRD effort; data gathering;
analysis and feedback; HRD experience in Indian organizations; future of HRD

- Organization culture and development.

UNIT III

Talent Development: Concept and importance; Training Need Analysis,
process of training, designing and evaluating training and development
programs. Use of information technology, Types and Methods of Training:
Training within industry (TWI), External; on the job and off the job; Training
methods; lecture, incident process, role play, structured and unstructured
discussion, in-basket exercise, simulation, vestibule, training, management
games, case study, programmed instruction, team development, and
sensitivity training; review of training programs.

UNIT IV

Employee Wellness: Concept, philosophy, principles and scope; Importance
and relevance of wellness programs, Role of Welfare Officer as per the Factories
Act 1948. Relevance - with reference to Accidents, Absenteeism, Alcoholism,
Domestic Violence: Preventive and remedial measures.

Employee Counseling. Role of Counselor in Organizations. Corporate Social
Responsibility (CSR): CSR as a business strategy.

Environmental management systems ISO 14001, ISO 26000: Social responsibility
guidance standard, environmental impact assessment.
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Code: SWDSC-6
Title: CASE STUDIES
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Every Candidate is expected to take up five cases, study them in depth and
present the intervention, if any. Case refers to a unit of study - an individual,
an institution, a community or an incident. The candidate has to work under
the guidance of faculty member and submit the report on or before the date

prescribed.

The university or the college concerned can develop guidelines for undertaking
case studies. However, the students are encouraged to start his/her work on
case studies from the beginning of the course.

Evaluation of the case study will be done along with the viva-voce examination
by the viva-voce committee constituted for the assessment of social work
practicum or similar committee may be constituted, if required.



Credit Matrix, Course of Study and Scheme of Examination
for M.Sc. Degree Programme in Biochemistry

(With effect from 2021-22)

Programme Code: BIC

Credits to be earned
Total
Course Type I 11 111 v ;
Credits
Semester | Semester | Semester | Semester

Hard Core Course 12 12 12 16 52
Soft Core Course 08 08 04 — 20
Open Elective Course’ — — 04 — 04
Semester Total 20 20 20 16 76

*An Open Elective course offered by PG Dept. of Biochemistry to the students of other Depts.

Course | Course Credit
Code Tvoe Course Title Pattern | Credits
P (L:T:P)
Semester — I
BCA040 HC Analytical Biochemistry-I 3:1:0 4
BCA050 HC Chgml5try and Metabolism of Proteins and Nucleic 3:1:0 4
Acids
BCAOG0 HC Expenments’.:r’.\< Blochempal Techniques and 0:0:4 4
Enzymology™™ and Seminar
BCA230 SC Enzymology 3:1:0 4
Choose any ONE from the following
BCA250 (|) Chem|c.al Pr|nr.?|ples and Biochemical Reactions 310 4
SC (ii) Plant Biochemistry
(iii) Microbial Biochemistry
Semester Total Credits 20
Course | Course Credit
Code Tvoe Course Title Pattern | Credits
yp (L:T:P)
Semester — I1
BCB040 HC Analytical Biochemistry—II 3:1:0 4
BCB050 HC Chemistry and Metabolism of Carbohydrates and Lipids 3:1:0 4
BCBO60 HC Experlments*lg Immunolggy and Biochemical 0-0:4 4
Estimations™™ and Seminar
BCB250 SC Immunology and Microbiology 3:1-0 4
Choose any ONE from the following
(i) Human Physiology and Nutrition
BCB260 sC (i) Research Methodology and Biostatistics 3:1:0 4
(i) Clinical Research Methods and Industrial
Biochemistry
Semester Total Credits 20

Page | 1



Course | Course Credit
Code Tvoe Course Title Pattern | Credits
» (L:T:P)
Semester — I1I
BCCO070 HC Cell Biology, Endocrinology and Cell Signaling 3:1:0
BCCO050 HC Clinical Biochemistry 3:1:0
Experiments in Clinical Biochemistry and Molecular .
BCCO60 HC Biology** and Research Paper Presentation 0:0:4 4
Choose any ONE from the following
BCC220 (|) G.enomlcs, Proteomics and Bioinformatics 4:0:0 4
SC (i) Biotechnology and Research Methodology
(iii) Pharmaceutical Biochemistry
BCC630 OE Nutrition and Health 4:0:0 4
Semester Total Credits 20
Course | Course Credit
Code Tvoe Course Title Pattern | Credits
P (L:T:P)
Semester — IV
BCDO010 HC Molecular Biology and Gene Regulation 3:1:0
BCDO070 HC Genetics and Genetic Engineering 3:1:0
BCD060 HC | Project Work OR Dissertation*** 0:4:4 8*
Semester Total Credits 16
Total CREDITS to be earned for M.Sc. BIOCHEMISTRY 76

* Grade Point will be calculated with respect to the allotted credits

HC Hard Core Course

SC Soft Core Course

Open Elective Course

Component 1 of Internal Assessment (IA)

Component 2 of Internal Assessment (IA)

Component 3 (Semester-end Exam)

Lecture (1 Credit=1 hr)

Tutorial (1 Credit=2 hrs)

o--2/2]2 2

Practical (1 Credit=2 hrs)

** Weekly Four hrs of practical for Two days
*** Project work OR Dissertation should be in-house only and may be allotted to the students in the 2"%/3"

semester

Note: Two Practical examinations of four hrs duration each for C3 (component 3) of Hardcore
Course with Practical Component Only.
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SCHEME OF ASSESSMENT

Max. Marks
Course | Course . Exam IA
Code Type Course Title Hrs § _| Exam Total
c1 |c2 | ©3
Semester - |
BCA040 HC Analytical Biochemistry-I 3 15 15 70 100
BCA050 | Hc | Shemistry and Metabolism of 3 |15 | 15| 70 | 100
Proteins and Nucleic Acids
Experiments in Biochemical
BCA060 HC | Techniques and Enzymology ** 4 15 | 15 70 100
and Seminar
BCA230 SC Enzymology 3 15 15 70 100
Choose any ONE from the following
(i) Chemical Principles and
BCA250 Biochemical Reactions 3 15 15 70 100
SC (ii) Plant Biochemistry
(iii) Microbial Biochemistry
Semester Total Marks | 500
Max. Marks
Course | Course . Exam IA
Code Type Course Title Hrs i} _| Exam Total
c1 |c2 | ©3
Semester - |l
BCB040 HC Analytical Biochemistry—II 3 15 15 70 100
Chemistry and Metabolism of
BCBO50 HC Carbohydrates and Lipids 3 15 15 70 100
Experiments in Immunology and
BCB060 HC | Biochemical Estimations** and 4 15 | 15 70 100
Seminar
BCB250 SC Immunology and Microbiology 3 15 15 70 100
Choose any ONE from the following
(i) Human Physiology and
Nutrition
BCB260 (i) Research Methodology and 3 15 15 70 100
SC Biostatistics
(iii) Clinical Research Methods
and Industrial Biochemistry
Semester Total Marks | 500

Page | 3



Max. Marks
Course | Course . Exam IA
Code Type Course Title Hrs i _| Exam Total
c1 |c2 | ©3
Semester - Il
BCC070 HC Cell B!ology, Endocrinology and 3 15 15 70 100
Cell Signaling
BCCO050 HC Clinical Biochemistry 3 15 15 70 100
Experiments in Clinical
Biochemistry and Molecular
BCCO60 HC Biology** and Research Paper 4 15115 70 100
Presentation
Choose any ONE from the following
(i) Genomics, Proteomics and
Bioinf i
BCC220  Bioinformatics 3 | 15| 15| 70 | 100
SC (i) Biotechnology and Research
Methodology
(iii) Pharmaceutical Biochemistry
BCC630 OE Nutrition and Health 3 15 15 70 100
Semester Total Marks | 500
Max. Marks
Course | Course - Exam IA
Code Type Course Title Hrs i i Exam Total
c1 |c2 | C3
Semester - IV
BCD010 HC Il\q/lolecul_ar Biology and Gene 3 15 15 70 100
egulation
BCDO070 HC Genetics and Genetic Engineering 3 15 15 70 100
BCD060 HC Project Work OR Dissertation®*** - 15 | 15 70 100
Semester Total Marks | 300

*

*

C1 & C2 Internal test will be conducted for 20 marks (if MCQs are used as assessment
pattern, then there will be 30 MCQs carrying one mark each conducted through LMS of
one hour duration and in both the cases the scored marks is reduced to 10 marks and 5
marks for continuous assessment is added, making a total of 15 marks each for C1 and

C2.

Continuous assessment comprise of assignments, group discussions, seminars and
tutorials
*%

The Project evaluation is as below

Component 1 (C1):
Component 2 (C2):
Component 3 (C3):

Periodic Progress Report (15%)
Periodic Progress Report (15%)
Final Viva-Voce and Evaluation (70%)

(The report evaluation is for 40% and the Viva-Voce examination is for 30%)
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Program Outcome(s):

PO1: Provides with the necessary knowledge and skills to undertake a career in research, either
in industry or in an academic setting

PO2: Provides the breadth and depth of scientific knowledge in Biochemistry and allied areas
PO3: Equips to apply for a PhD or to gain employment in biochemistry and allied areas

PO4: Provides a substantial element of hands-on research experience, with enhanced
experimental skills

PO5: Demonstrates detailed knowledge and understanding of the principles and theories of
biochemistry

POG6: Helps to understand the principle techniques of biomolecular structural characterization,
including spectroscopy

Program Specific Outcome(s): The Specific Outcome of this programme is to train and provide
the candidate with knowledge related to

PSO1: Global level research opportunities to pursue PhD programme targeted approach of
CSIR-NET examination

PSO02: Enormous job opportunities at all level of chemical, pharmaceutical, food products, life
oriented material industries

PSO03: Specific placements in R&D and quality control or analysis division of nutraceutical,
pharmaceutical industries and allied division

Page | 5



Course Code

Title of the Course

Credits

BCA040

ANALYTICAL BIOCHEMISTRY-I

4

COURSE OUTCOME(S):

CO1 Specify in depth cell fractionation techniques
CO?2 Write down in details with application, if applicable, chromatography and
spectroscopy
cO3 Write down in details with application, if applicable, principle and applications of
electrophoresis
CO4 Understand the classification and characteristics of centrifugation and
microscopy
No. of
Lectures
Unit I:
1.1 | Cell Fractionation

1.1.1 | Cell fractionation techniques: Preparation of extracts for
biochemical investigations. Physico-chemical properties
of solvents, solubility and miscibility, salting—in and
salting—out. 08

1.1.2 | Choice of solvent for solvent extraction, mixed solvents,
solid phase extraction. Cell lysis, dialysis, precipitation
and ultra filtration.

Unit II:
2.1 | Chromatography and Spectroscopy

2.1.1 | Adsorption vs. Partition chromatography.

Paper, TLC, lon exchange, Reverse phase, Gel filtration,
Affinity, HPLC, and Gas chromatographic techniques.

2.1.2 | Beer-Lamberts Law, Its verifications and Deviations, 14
Concept of Absorptions, Transmission, Scattering,
Phosphorescence, Fluorescence, Luminescence,
Diffraction Spectra.

2.1.3 | Principle, instrumentation, working and applications of—

UV and Visible Spectroscopy,

2.1.4 | Turbidometry and Nephlometry.

Unit III:
3.1 | Electrophoresis

3.1.1 | Theory of electrophoresis, continuous and discontinuous
PAGE, SDS-PAGE.

3.1.2 | Other electrophoretic methods—Isoelectric focusing, 12
2—dimensional gel electrophoresis, Capillary
electrophoresis and PFGE.

3.1.3 | Agarose gel electrophoresis of nucleic acids.

Isotachophoresis.
3.1.4 | Separation of proteins, lipoproteins, visualizing separated
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components—staining, fluorescence, PAS staining,
zymogram and reverse zymogram,

Unit IV:

4.1 | Centrifugation and Microscopy

4.1.1 | Analytical and Preparative Ultracentrifuge—Principle,
instrumentation and applications.

4.1.2 | Analysis of subcellular fractions, marker enzymes and
determination of relative molecular mass—Svedberg's
constant, sedimentation velocity and sedimentation 14
equilibrium.

4.1.3 | Theories of Tissue Fixation and Staining Techniques.
Principles of Transmission and Scanning Electron
Microscopy.

4.1.4 | Principles of Phase Contrast and Fluorescence
Microscopy, Confocal Microscopy

References
[11  Analytical techniques in Biochemistry and Molecular Biology; Katoch, Rajan.
Springer (2011)

[2] Basic Methods for the Biochemical Lab; Martin Holtzhauer, Springer, (2007).
[3] Principles and Techniques of Biochemistry and Molecular Biology 7th Edn.
Keith Wilson and John Walker, Cambridge University Press, (2010).
[4] Biochemistry LabFax, Ed. J.A.A. Chambers and D. Rickwood,, Blackwell
Science, (1993),
[5] Protein Purification Applications, S.L.V. Harris and Angal IRL Press, (1990)
[6] Laboratory Techniques in Biochemistry and Molecular Biology, Work and
Work Vol. | & Il, North Holland, (1969).
[7] Basic Mathematics for Biochemists; Cornish Bowden, Oxford University
Press (1998),.
[8] Biophysical Tools for Biologists In Vivo Techniques; John Correia H.
Detrich, Il Elsevier (2008).
[9] Practical Biochemistry by Keith Wilson and Walker 5th ed. Cambridge.
[10] Biophysical chemistry, Upadhyaya, A., Upadhyaya, K. and Nath, N.
Himalayan Publishing House.
[11]  Practical biochemistry- Principles and Techniques. Wilson and Walker.
J.Cambridge Uni. Press.
[12]  Physical Biochemistry-David Freifelder, 2nd Edition.
[13]  Principles of Instrumental Analysis. 5th Ed. Douglas A Skoog, James Holler
and Timothy A Nieman.
[14] Introduction to Electron Microscopy for Biologists; Terry Allen, Academic
Press (2008).
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Course Code

Title of the Course

Credits

BCAO050

CHEMISTRY AND METABOLISM OF PROTEINS AND
NUCLEIC ACIDS

4

COURSE OUTCOME(S):

CO1 Identify the details of amino acids and proteins

CO2

degradation

CcOo3 :
proteins

Understand in details with application, if applicable, nitrogen metabolism and

Write down the classification and characteristics of synthesis of amino acids and

CO4 Write down in details with application, if applicable, metabolism of nucleic acids

No. of
Lectures

Unit I:

Chemistry of Amino acids and Proteins

Classification and structure of 20 amino acids, newly
discovered amino acids, essential, non-—essential,
unusual and non-protein

General properties of aa, acid—base titrations, pKa
Peptide bond—stability and formation, chemical synthesis
of peptide. Primary structure and determination, GN
Ramachandran plots

Secondary structure and motifs, a helix, B sheet, Leucine
zipper, Zinc finger

Tertiary & Quaternary structure (myoglobin, hemoglobin)
Protein-protein interactions (actin, tubulin)

Small peptides (glutathione, peptide hormones), Cyclic
peptides (Gramicidin)

Classification of proteins-globular, fibrous, membrane,
metallo—proteins,  Denaturation (pH, temperature,
chaotropic agents), refolding, Role of chaperones in
folding

10

Unit II:

Nitrogen Metabolism and Degradation of Amino
Acids

Nitrogen cycle, Nitrogen fixation — symbiotic and non-
symbiotic, Nitrogenase complex. Assimilation of
ammonia

Metabolic fate of dietary proteins and amino acids
Degradations to glucose and ketone bodies

Amino acids degraded to Pyruvate, Oxaloacetate

Amino acids degraded to Acetyl-CoA, Succinyl-CoA
Metabolism of branched chain amino acids, urea cycle,
regulation of urea cycle

Genetic defects in metabolism of amino acids (albinism,
Phenylketonuria, maple syrup urine disease,
homocystinuria alkaptonuria, methyl malonic Acidemia)

14
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Unit III:

3.1 | Biosynthesis of Amino Acids and Protein
Degradation

3.1.1 | Biosynthesis of amino acids and regulation of amino acid
metabolism

.1.2 | Biosynthesis and degradation of heme 08
1.3 | Biosynthesis of polyamines, creatine, gramicidine and

glutathione

3.1.4 | Biosynthesis and degradation of glycoproteins and
proteoglycans

3.1.5 | Protein degradation pathway—Ubiquitin—Proteosome
pathway, lysosomal pathway

Unit IV:

4.1 | Chemistry and Metabolism of Nucleic Acids

4.1.1 | Purines, pyrimidines, nucleosides, nucleotides, unusual
bases. Structure of DNA — Watson Crick Model, A- and
Z- forms.

4.1.2 | Supercoiling of DNA — negative and positive, linking
number

4 1.3 | Structure of RNA, tRNA, rRNA, siRNA / miRNA
Denaturation and renaturation, Tm (factors affecting Tm)
and Cot curves, Isolation and purification of nucleic acids
from biological sources.

4.1.4 | Biosynthesis of purines and pyrimidines, Degradation of
purines and pyrimidines, Regulation: de novo, salvation,
nucleotide analogs, conversion of nucleotides to
deoxynucleotides, mechanism of action of methotrexate,
5—flurouridine, azathymidine.

16

4.1.5 | Gout and Lesch—Nyhan syndrome
4.1.6 | Biosynthesis of NAD, FAD and Co—enzyme A
References

[1] Lehninger Principles of Biochemistry 4th Ed By David L. Nelson and
Michael M. Cox, WH Freeman and Company.

[2] Biochemistry by Lubert Stryer. WH Freeman and Co.

[3] Biochemistry: The Molecular Basis of Life by Trudy McKee and James R
McKee. Publisher: McGraw-Hill Higher education.

[4] Biochemistry and Molecular biology By William H. Elliott and Daphne C.
Elliott. Oxford University Press.

[5] Biochemistry 3rd Ed. By Donald J. Voet and Judith G. Voet. John Wiley
and Sons.

[6] Biochemistry: Biomolecules, Mechanisms of Enzyme Action and
Metabolism Vol 1 by D Voet. John Wiley and Sons.
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Course Code

Title of the Course

Credits

BCA060

EXPERIMENTS IN BIOCHEMICALTECHNIQUES AND
ENZYMOLOGY AND SEMINAR

4

COURSE OUTCOME(S):

CO1 Identify the details of spectrophotometer

CO2 Identify the details of specific activity of enzymes

CO3 Deliberate the characteristics of gel electrophoresis

CO4 Deliberate the characteristics of use of pipettes

1. Determination of Normality, Molarity and Molality of
solutions

2. Preparation of buffers: Acetate, Phosphate and Tris
buffer

3. Colorimetry—Beer's law and its applications
Group I: 4. Determination of Molar Extinction Coefficient
5. Chromatography—Separation of amino acids by
ascending, descending, circular paper
chromatography
6. TLC of amino acids
7. Gelfiltration, lon exchange chromatography
8. Estimation of protein by Lowry’s method.
9. Estimation of protein by Biuret reagent method.
10. Estimation of amino acids by Ninhydrin method
11. lIsolation of casein from milk and its quantification
. | 12. Electrophoresis—Separation of proteins by Native
Group IT: and SDS-PAGE
13. Determination of pKa and pI of amino acid, formal
titration.
14. Separation of nucleic acids by agarose gel
electrophoresis
15. Isolation of microbes from air, soil and water
16. Gram’s staining
17. Determination of growth curve of bacteria
18. Antibiotic sensitivity tests
19. Determination of specific activity of
Group III: (i) Acid Phosphatase
(ii)) Alkaline Phosphatase
(iii) Salivary Amylase
(iv) Protease
(v) Invertase
(vi) Aminotransferase
Extraction, Isolation, Purification and enzyme
G characterization. Determination of specific activity,
roup . . -
Study optimum pH, temperature, time and energy of activation.

Determination of Km and Vmax
Enzyme inhibition studies
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References

[11 Analytical techniques in Biochemistry and Molecular Biology; Katoch, Rajan.
Springer (2011).

[2] Basic Methods for the Biochemical Lab; Martin Holtzhauer, Springer, (2007).

[3] Principles and Techniques of Biochemistry and Molecular Biology 7th Edn. Keith
Wilson and John Walker, Cambridge University Press, (2010).

[4] Biochemistry LabFax, Ed. J.A.A. Chambers and D. Rickwood,, Blackwell
Science, (1993),

[5] Protein Purification Applications, S.L.V. Harris and Angal IRL Press, (1990)

[6] Laboratory Techniques in Biochemistry and Molecular Biology, Work and Work
Vol. | & I, North Holland, (1969).

[7] Physical Biochemistry, Kansal Edward Van Halde. Prentice Hall.

[8] Modern Experimental Biochemistry R.F.Boyer [Ed.] (1986) Addition Wesley.

[91 Analytical Biochemistry; D.J. Holme and H. Pick Longman (1983).

[10] Principles and techniques of Biochemistry and Molecular Biology; Keith Wilson
and John Walker; 6th Edn. (2005) Cambridge University Press.

[11] Biochemical Calculations, Irwin H. Segel (1976) 2nd Ed. John Wiley and Sons.
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Course Code

Title of the Course

Credits

BCA230

ENZYMOLOGY

4

COURSE OUTCOME(S):

CO1  Write down in details with examples enzyme kinetics

CO2 Identify in details with examples enzyme catalysed reactions

CO3 Identify the characteristics of cooperativity reactions

CO4 Learn the classification and characteristics of multienzyme complex reactions

No. of
Lectures

Unit I:

Enzyme Kinetics and Inhibition

= | -
= | —

Nature of enzymes, Nomenclature and |UB classification
of enzymes, Units of enzyme activity, IU and activity and
specific activity. Localization, isolation, purification and
characterization of enzymes.  Criteria of purity of
enzymes. Assay methods—coupled enzyme assays,
continuous, end point and kinetic assay.

Enzyme Kinetics: Rate of a reaction, order and
molecularity. Michaelis Menten equation, initial velocity
approach, steady state approach. Vmax, Km and their
significance. Linear transformation of Michaelis Menten
equation—Lineweaver Burk plot, Eadie Hofstee, Haynes—
Wolf and Cornish—-Bowden.

Inhibition:  Reversible inhibition—Competitive, Non
competitive and Uncompetitive, product inhibition,
irreversible inhibition—suicide inhibition. Determination of
Ki. Fast reactions—Stopped flow, temperature jump
method with examples of enzymes.

16

Unit II:

2.1

Enzyme Catalyzed Reactions

211

21.2

Bisubstrate enzyme catalysed reactions—Cleland’s
notation with examples for ordered, ping pong, and
random.

General rate equation. Primary and secondary plots.
Mechanisms of enzyme catalysis—Active site structure
and its investigation.

Methods of determining active site structure—isolation of
ES/ElI complex, affinity labeling, chemical modification
studies.

08
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Unit I1I:

3.1 | Enzyme Catalysis and Cooperativity

3.1.1 | Nature of enzyme catalysis: Transition state theory,
proximity and orientation, orbital steering, acid base
catalysis, covalent catalysis, metal ion catalysis,
nucleophilic and electrophilic catalysis, intramolecular
catalyses, entropy effects. 12
3.1.2 | Effect of temperature and pH on enzyme catalyzed
reactions.

3.1.3 | Oligomeric proteins and Cooperativity: Binding of ligands
to macromolecules—Scatchard plot, Positive and
Negative cooperativity. Oxygen binding to hemoglobin.
3.1.4 | Hill equation, homotropic and heterotropic effectors.
Allosteric enzyme—Aspartyl transcarbamylase.

Unit IV:

4.1 | Multienzyme Complex and Coenzymes

4.1.1 | Mechanisms of action of specific enzyme: Chymotrypsin
zymogen activation, acid—base catalysis, charge relay
net work. Lysozyme, alcohol dehydrogenase,
ribonuclease, Carboxypeptidase—A, RNA as enzyme,
coenzymic action of NAD+ FAD, TPP, PLP, biotin, CoA, 12
folic acid and lipoic acid.

4.1.2 | Multienzyme complexes: Isoenzymes, eg. LDH.
Multifunctional enzyme (DNA polymerase) multi enzyme

complex (PDC)
4.1.3 | Metabolic regulation of enzyme activity—Feedback
regulation.

References

[1] Fundamentals of Enzymology; 3rd Edn. Nicholas C. Price and Lewis Stevens,
Oxford University Press (2012).

[2] Enzymes; Trevor Palmer, East - West Press Pvt. Ltd., Delhi (2004).

[3] Enzymes: A Practical Introduction to Structure, Mechanism, and Data Analysis;
Robert A. Copeland, Wiley-VCH Publishers (2000).

[4] Enzyme Kinetics and Mechanism; Paul F. Cook, W. W. Cleland, Garland
Science (2007).

[5] Enzyme Kinetics; Roberts, D.V. (1977), Cambridge University Press.

[6] The Enzymes; Boyer, Academic Press, (1982).

[7] Principles of Enzymology for Food Sciences; Whitaker, Marcel Dekker (1972)
Academic Press.

[8] Introduction to Enzyme and Co-enzyme Chemistry. Ed. T. Bugg, (2000),
Blackwell Science.
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Course Code Title of the Course Credits
BCA250 CHEMICAL PRINCIPLES AND BIOCHEMICAL 4
REACTIONS
COURSE OUTCOME(S):
CO1  Specify in details with examples chemical principles and bonding
CO2 Write down in depth thermodynamics
CO3 Learn in details with application, if applicable, stereochemistry
CO4 Deliberate in depth secondary metabolites
No. of
Lectures
Unit I:
1.1 | Chemical Principles and Bonding

1.1.1 | Chemical principles: Acids and bases, Buffers. Buffering
capacity. lonic strength- Molarity, Normality, Mole
concept, Avogadro number, structure and special
properties of water.

1.1.2 | Bonding: Covalent bond, ionic bond, Coordinate bond. 16
Coordinate bond formation by transition metals in
biological complex structures.

1.1.3 | Crystal field theory, ligand field theory, valence bond
theory.

1.1.4 | Bonding of iron in hemoglobin and cytochromes, cobalt in
Vit B12, and Mg2+ in chlorophyll. Chelates and
complexes.

Unit II:
2.1 | Thermodynamics

2.1.1 | Physiological _importance of _electrolytes: Osmotic
pressure, vapour pressure, vapour pressure osmometer,

Donnan membrane equilibrium. 08

2.1.2 | Introduction to thermodynamics: I, II and III Ilaw.
Enthalpy, entropy and free energy. Free energy and
chemical equilibrium

2.1.3 | Electrodes: Hydrogen electrode, oxygen electrode,
oxidation and reduction reactions, redox potential.

Unit III:
3.1 | Stereochemistry and Heterocyclic Compounds

3.1.1 | Importance of Stereochemistry, position and order of
groups around carbon. Geometric and optical isomerism,
absolute and relative configuration. Symmetry view of

3.1.2 | chirality, relation between chirality and optical activity, 12
representation of chiral structures by Fischer.

3.1.3 | Structure and stereochemistry of glucose—anomers,
epimers and sterioisomers, D and L, + and — R and S
notations.

3.1.4 | Heterocyclic  Compounds:  Chemistry,  biological
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occurrence of furan, indole, thiazole, pterine, pteridine,
isoalloxazine, pyrrole.

Unit IV:

4.1 | Organic Reactions and Secondary Metabolites

4.1.1 | Mechanism of Organic Reactions: Classification of
organic reactions. Reaction intermediates, reaction
energetics, rate, order and molecularity of reactions.
4.1.2 | Mechanisms and stereochemistry of substitution,
addition, and elimination. Rearrangements reactions.
Mechanisms of ester hydrolysis. Aromaticity and
resonance structure. Hydrogenation- homogenous and
heterogenous hydrogenation

4.1.3 | Secondary metabolites: Phytochemicals, terpenes,
polyphenols, procyanidins, flavonoids, xanthones,
alkaloids and pigments.

12

References
[1] Basic principles of organic chemistry- Robers and Caserio
[2] Organic chemistry, Hendrickson, Cram and Hammonal.
[3] Organic chemistry, I. L. Finar, Longman group Ltd.
[4] Organic chemistry, Morrison and Boyd, 4th edition Allyn and Bacon Inc.
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Course Code

Title of the Course

Credits

BCA250

PLANT BIOCHEMISTRY

4

COURSE OUTCOME(S):

CO1 Specify in details with examples Photosynthetic pathways and its regulations

CO2 Write down in depth plant growth hormones in the agriculture

CO3 Learnin details with application, if applicable, Medicinal plants

CO4 Deliberate in depth secondary metabolites of plants and its significance

No. of
Lectures
Unit I:
1.1 | Plant Cell and Photosynthesis
1.1.1 | Plant cell-Structure and functions of subcellular
organelles, plant cell wall, Mechanism of water
absorption, Ascent of sap. Transpiration - types, stomatal
opening, Mechanism and factors affecting transpiration. 12
1.1.2 | Photosynthesis—Photosynthetic pigments, Photo
synthetic apparatus, Light reactions, cyclic and non cyclic
Phosphorylation. Calvin cycle, Hatch—Slack cycle, CAM
plants.
1.1.3 | Regulation of photosynthesis, Photorespiration. [
Unit II:
2.1 | Cycles of elements
2.1.1 | Nitrogen cycle, Biochemistry of symbiotic and non
symbiotic nitrogen fixation, Sulphur cycle, Phosphorus 12
cycle.
2.1.2 | Plant nutrition—Biological functions of micro and macro
nutrients in plants and their deficiency symptoms.
Unit I11:
3.1 | Growth Regulators
3.1.1 | Plant growth regulators—chemistry, biosynthesis, mode of
action, distribution and physiological effects of Auxins, 16
Gibberellins, Cytokinins, ABA and Ethylene.
3.1.2 | Biochemistry of seed dormancy, Seed germination,
3.1.3 | Fruit ripening and Senescence.
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Unit IV:

4.1 | Medicinal Importance
4.1.1 | Medicinal value of different parts of plants.
4.1.2 | Basic methods to identify the secondary metabolites. 08
Role of secondary metabolites in Ayurvedha and Siddha
treatment.

4.1.3 | Medicinal value of Amla, Stevia, Aswagandha, Turmeric
and other Indian medicinal plants. [

References

[1]
[2]

[3]
[4]

[5]
[6]

Plant physiology, Verma, 7th Revised edition, Emkay Publications 2001.

Plant Physiology, S. N. Pandey and B.K. Sinha, Vikas Publishing House

Pvt. Ltd, 3rd edition, 1999.

Plant Biochemistry and Molecular Biology, Peter Jhea, Richard C. Leegood,
Introduction to plant physiology, William. G.Hopkins, Norman. P.A. Hunger,

3rd edition
A Handbook of Medicinal Plants —Prajapathi, Purohit,Sharma, Kumar
Medicinal Plants —a compendium of 500 species.
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Course Code

Title of the Course

Credits

BCA250

MICROBIAL BIOCHEMISTRY

4

COURSE OUTCOME(S):

CO1

of microbes

CO2 Write down in depth Molecular biology of prokaryotes

CO3

regulation of bacteria

Specify in details with examples staining techniques used for the identification

Learn in details with application, if applicable, Operon systems in gene

CO4 Deliberate in depth antimicrobial drugs are used for the microbial infections

No. of
Lectures

Unit I:

Pure Culture, Staining Technique and Growth

Principles of microbial nutrition: Nutritional requirements,
different kinds of media, factors affecting growth.
Enrichment culture techniques for isolation of
chemoautotroph’s, chemoheterotroph’s and
photosynthetic microorganisms. Modes of reproduction,
Biosynthesis of cell wall components, enumeration,
growth curve, generation time, synchronous growth,
Chemostat. Adaptation to stationary phase, heat and
cold shock, osmolarity and salinity, oxidative stress.
Gram, Acid fast & flagellar staining. Mechanism of
bacterial motility.

10

Unit II:

21

Regulation of Genes in Bacteria

211

21.2

Nucleic Acids as Carriers of Genetics Information,
Arrangement and Organization of Gene in Prokaryotes:
Operon Concept, Catabolite Repression, Instability of
Bacterial RNA, Inducers and Co repressors

E. coli Lac Operon: Negative Regulation and Positive
Regulation, E. Coli Arabinose Operon: Regulation by
Attenuation, His and Trp Operons: Anti-termination,
Genetic Transfer: Conjugation, Transformation and
Transduction.

14
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Unit I1I:

3.1 | Virology and Biological Nitrogen Fixation

3.1.1 | Introduction to Virus, Classification, Assay Methods,
Properties and Characteristic of Bacterial, Plant and
Animal Viruses

3.1.2 | Virus Host Interaction, Acute Virus Infections, Persistent
of Virus Infection, Influenza, Herpes, Hepatitis A and B. 16

3.1.3 | Nitrogen Metabolism: Mechanism and Regulation of
Utilization of Ammonia, Nitrate and other Nitrogen
Source

3.1.4 | Nitrogen Fixation: Mechanism and Regulation of Nitrogen
Fixation, Symbiotic and Asymbiotic Nitrogen Fixation and
Biochemistry of Nitrogenase.

Unit IV:
4.1 | Antimicrobial Agents

4.1.1 | The Development of Antimicrobial Agents, Past, Present
and Future, Selection of Antimicrobial Agents 08

4.1.2 | Synthetic Organic Antimicrobials, B-Lactam Antibiotics,
Amino glycoside Antibiotics, Antifungal Drugs, Antiviral
Drugs

4.1.3 | Resistance to Antimicrobial Drugs

References

[1] Microbial physiology, 2nd Edn. |W. Dawes and |.W. Sutherland (1991)

Blackwell Scientific.

[2] Microbial physiology, 4th Edn. Albert G. Moat, John W. Foster and Michael P.

Spector, Wiley-Liss (2002).
[3] Biology of Microorganisms, Brock Prentice Hall (1996).

[4] Microbiology: Lansing M. Prescot, Hartley and Klein, 5th Edn. McGraw Hill

(2002).

[5] General Microbiology, Stainer et al., 4th Edn. McMillan (1975).
[6] Microbiology, Pelczer, Reid and Kreig Tata McGraw Hill (1996).
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Course Code Title of the Course Credits
BCB040 ANALYTICAL BIOCHEMISTRY-11 4
COURSE OUTCOME(S):
CO1 Identify in details with application, if applicable, flow cytometry
CO2 Specify the characteristics of biosensor technology
CO3 Understand in details with examples spectroscopy
CO4 Write down the details of x-ray crystallography
No. of
Lectures
Unit I:
1.1 | Flow Cytometry and Model Systems
1.1.1 | Flow Cytometry: Principle and design of flow cytometer,
cell sorting. 08
1.1.2 | Animal_models: Choice of animals, types of studies,
mutant organisms, cultured cells, plant as models and
tissue culture models.
Unit II:
2.1 | Biosensor Technology and Radioactivity
2.1.1 | Concept and design of biosensors, types and uses of
biosensors.
2.1.2 | Principle and applications of biosensors for glucose,
triglyceride, uric acid, cholesterol and oxalate. 16
2.1.3 | Units of radioactivity. Detection and measurement of
radioactivity—solid and liquid scintillation counting,
scintillation cocktails and sample preparation.
Cerenkov counting. Applications of radioisotopes in
biology. Radiation hazards.
2.1.4 | Principle and Applications of Autoradiography
Unit I11:
3.1 | Spectroscopy
3.1.1 | Principle, instrumentation, working and application of-—
Spectrofluorimetry, Flame Spectrophotometry, Atomic
Absorption Spectrometry.
3.1.2 | IR_spectroscopy: Physical basis of IR spectroscopy.
Instrumentation, use of IR in structure determination,
Fourier Transfer—IR spectroscopy. 10
3.1.3 | NMR: Principle, effect of atomic, identity on NMR,
chemical shift, spin coupling NMR, measurement of NMR
spectra, biochemical application of NMR.
3.1.4 | ESR: Principle, measurement of ESR specitra,
biochemical application of ESR.
3.1.5 | Principle, instrumentation and applications of ORD and
CD
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Unit IV:

4.1 | Mass spectroscopy, X-ray Crystallography and
Nanoparticles

411 | Theory and construction of mass spectrometer.
lonization, fragmentation, m/z, time of flight, MALDI and
ESI.

4.1.2 | Other _methods: MS/MS, LC/MS, GC/MS, Peptide
mapping, post translation modification analysis,
determination of disulfide bridges

4.1.3 | X-ray crystallography-Bragg's law, Unit  cell, 14
Isomorphous replacement, Fibre pattern of DNA.
4.1.4 | Introduction _to  Nanoscience: Importance and

fundamental science behind nanotechnology.

4.1.5 | Applications of Nanoparticles: Tools to make
nanostructures, Nanoscale lithography, E—beam
lithography, molecular synthesis, self assembly. Drug
and Gene delivery for human health, Biosensors and
sensors, cleaning environment (for heavy metal &
Bioremediation).

References
[11  Analytical techniques in Biochemistry and Molecular Biology; Katoch, Rajan.
Springer (2011)

[2] Basic Methods for the Biochemical Lab; Martin Holtzhauer, Springer, (2007).
[3] Principles and Techniques of Biochemistry and Molecular Biology 7th Edn.
Keith Wilson and John Walker, Cambridge University Press, (2010).
[4] Biochemistry LabFax, Ed. J.A.A. Chambers and D. Rickwood,, Blackwell
Science, (1993),
[5] Protein Purification Applications, S.L.V. Harris and Angal IRL Press, (1990)
[6] Laboratory Techniques in Biochemistry and Molecular Biology, Work and
Work Vol. | & I, North Holland, (1969).
[7] Basic Mathematics for Biochemists; Cornish Bowden, Oxford University
Press (1998),.
[8] Biophysical Tools for Biologists In Vivo Techniques; John Correia H.
Detrich, Il Elsevier (2008).
[9] Practical Biochemistry by Keith Wilson and Walker 5th ed. Cambridge.
[10] Biophysical chemistry, Upadhyaya, A., Upadhyaya, K. and Nath, N.
Himalayan Publishing House.
[11]  Practical biochemistry- Principles and Techniques. Wilson and Walker.
J.Cambride Uni. Press.
[12]  Physical Biochemistry-David Freifelder, 2nd Edition.
[13]  Principles of Instrumental Analysis. 5th Ed. Douglas A Skoog, James Holler
and Timothy A Nieman.
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Course Code

Title of the Course

Credits

BCBO050

CHEMISTRY AND METABOLISM OF
CARBOHYDRATES AND LIPIDS

4

COURSE OUTCOME(S):

CO1 Understand the classification and characteristics of chemistry of carbohydrates

CO2 Deliberate the classification and characteristics of bioenergetics

CO3 Write down the characteristics of chemistry of lipids

CO4 Learn in depth metabolism of lipids

No. of
Lectures

Unit I:

Chemistry of Carbohydrates

Classification, monosaccharides (aldoses & ketoses)
Configuration and conformation of monosaccharides
(pyranose & furanose, chair & boat).

Reducing and optical properties of sugars. Stability of
glycosidic bond disaccharides, oligosaccharides.
Structural  polysaccharides—cellulose, hemicellulose,
pectin, lignin, chitin, chitosan

Storage polysaccharides: starch, glycogen, inulin

Steric factors in polysaccharides folding, blood group
polysaccharides and lectins. Glycosaminoglycans,
mucopolysaccharides, hyaluronic acid Chondroitin
sulfate, keratan sulfate, dermatan sulfate. Bacterial cell
wall polysaccharides, proteoglycans (syndecan and
agrecan)

10

Unit I1:

2.1

Metabolism of Carbohydrates and Bioenergetics

211

21.2

Reactions and energy balance in Glycolysis,
Gluconeogenesis, TCA cycle, HMP Shunt pathway,
Pasteur and Crabtree effect, Anapleurotic reactions
Glyoxylate cycle, Glucuronic acid cycle, Glycogen
metabolism.

Photosynthesis reactions for biosynthesis of glucose

C3 and C4 cycle in plants

Mitochondrial ETC-Organization of respiratory chain
complexes, P/O ratio, ATP synthesis, Mitchell’s
hypothesis, uncouplers and inhibitors.

14

Unit III:

3.1

Chemistry of Lipids

3.1.1

3.1.2

Classification & biological significance of lipids, fatty
acids and Steroids

Bile acids and salts, Phospholipids, Oils, waxes, isoprene
units, Lipoproteins, Glycolipids, Sphingolipids

12
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3.1.3 | Cerebrosides, Gangliosides, Prostaglandins,
Prostacyclins, Thromboxanes, Leukotrienes, cysteinyl
leukotrienes

Unit IV:

4.1 | Metabolism of Lipids

4.1.1 | Fate of dietary lipids and Apo-lipoproteins

Fatty acid biosynthesis, Desaturation of fatty acids

Beta oxidation, breakdown of odd chain fatty acids,
energy yields

4.1.2 | Regulation of f—oxidation, w—oxidation & a—oxidation
Metabolism of phospholipids &Sphingolipids

Regulation and Biosynthesis of cholesterol, action of 12
statins

4.1.3 | Fate of acetyl CoA, formation of ketone bodies and
ketosis

4.1.4 | Biosynthesis of prostaglandins, Prostacyclins,

Thromboxanes, Leukotrienes, Action of aspirin

4.1.5 | Genetic defects in lipid metabolism, Medium chain acyl
coenzyme A dehydrogenase deficiency MCAD, Long—
chain 3-hydroxyacyl-CoA dehydrogenase (LCHAD)
deficiency, Familial hypercholesterolemia

References
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[2] Biochemistry by Lubert Stryer. WH Freeman and Co.

[3] Biochemistry: The Molecular Basis of Life by Trudy McKee and James R
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Course Code

Title of the Course

Credits

BCB060

EXPERIMENTS IN IMMUNOLOGY AND
BIOCHEMICAL ESTIMATIONS

4

COURSE OUTCOME(S):

CO1 Understand in details with examples antigen antibody reactions

CO2 Specify in details with application, if applicable, oils and fats estimation

CO3 Understand in depth acid value principle and determination

CO4 Identify in details with examples mitosis and meiosis

Group I:

. Demonstration of Ag-Ab interaction: Radial immuno-

diffusion and ODD.

Demonstration of direct agglutination reaction using
human blood group antigens.

Demonstration of indirect agglutination reaction—
latex agglutination.

Fluorescence emission of proteins and vitamins
UV-Vis spectra of proteins, nucleic acids and other
aromatic compounds

Extraction of neutral lipids, phospholipids

TLC of lipids and estimation of phospholipids

Group II:

lodine No. of Oils/Fats
Saponification Value of Oils/Fats
Acid Value/Peroxide Value of Oils/Fats

. Estimation of a-Keto-acid

. Estimation of ascorbic acid
. Estimation of Iron

. Estimation of Calcium

Group III:

17.

18.
19.
20.
21.

. Isolation of Starch from potato and purity

determination

. Colorimetric estimation of reducing sugars (DNS

reagent method)

Estimation of reducing sugar: Hegedorn and Jensen
Method

Estimation of Phosphate

Mitosis in onion root tips

Meiosis in tradescantia/grasshopper testis

Total and Differential Cell Counting of blood

Group
Study

Preparation of antigen adjuvant mixture, injection and
raising antibodies in rat.

Purification of antibodies

Antibody titer and ELISA
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Course Code

Title of the Course

Credits

BCB250

IMMUNOLOGY AND MICROBIOLOGY

4

COURSE OUTCOME(S):

CO1 Identify in details with examples antigens and antibodies

CO2 Understand the details of cellular basis of immunity

CO4 Identify the classification and characteristics of MHC Complex

CO4 Learn in depth basic concepts of microbiology

No. of
Lectures

Unit I:

Antigens and Antibodies

Introduction: Historical development and milestones in
immunology. Barriers to infection—skin, mucous
membrane, Definitions—Antigenicity, Immunogenicity,
primary and secondary lymphoid organs, self and non
self discrimination. Innate and acquired immunity.
Antigens and _Antibodies: Haptens and determinants—
Epitopes and paratopes. Antigenicity, carbohydrates,
proteins, nucleic acids, and cells as antigens. Valency of
antigen.

Classes and subclasses of immunoglobulins, structure of
immunoglobulins, hyper variable region, isotypic,
allotypic and idiotypic variations.

12

Unit I1:

2.1

Complement and Cellular Basis of Immunity

211

NN
-
w N

Complement: Structure, components, properties and
functions of complement pathways, biological
consequences of complement activation.

Hyper sensitivity reactions (Type I, II, III and V).

Cellular _basis of immunity: Primary and secondary
immune response. Reticuloendothelial system. T, B and
accessory cells. Subsets of T (T-helper cells, T—killer
cells, T-suppressor cells) and B cells. Development of T
and B cells. T and B cell receptors, antigen processing
and presentation.

Cytokines and co-stimulatory molecules—Lymphokines,
interleukins structure and function of IL-2, TNFa. T and B
interaction.  Suppression of immune response,
immunoglobulin, diversity of gene rearrangement, factors
affecting diversity, class switching and clonal selection
theory of Burnet.

12
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Unit I1I:

3.1

MHC, Transplantation, Tumor Immunology and
Vaccines

3.11

3.1.2

MHC: MHC gene and its polymorphism, role of MHC in
immune response.

Transplantation:  Autograft, isograft, allograft and
xenograft, Graft rejection, graft Vs host reaction, MHC in
transplantation.

Immunochemical techniques: Precipitation,
agglutination, complement fixation, immunodiffusion,
immunoelectrophoresis, immunofluorescence, RIA,
ELISA.

Tumor immunology: Tumor associated antigens, factors
favoring tumor growth, immune surveillance. Tumor
necrosis factors o and 3

Disorders of immunity: Immunological tolerance, auto
immune disorders, AIDS, SCID, lupus erythematosus
Vaccines: Adjuvants; vaccines and their preparations.
Polyclonal and monoclonal antibodies—hybridoma
technique.

16

Unit IV:

4.1

Microbiology

411

41.2

413

Historical aspects - Discovery of microorganisms. Theory
of spontaneous generation. Era of Louis Pasteur.
Microbes and fermentation. Microbes and diseases-
Koch's Postulates.

General characteristics: Morphology, nomenclature and
classification of bacteria, virus, yeasts and fungi.
Microbial nutrition-Factors influencing growth,
growth curve  of bacteria. Measurement of  growth,
continuous culture, synchronous culture and
chemostat.  Auxotrophs, autotrophs, heterotrophs.
Methods of cultivations and preservation of
microorganisms.

Methods of control of microorganisms-Sterilization
Techniques: Definitions of physical methods, heat (dry &
moist) filtration, radiation; chemical agents-phenols,
alcohols, halogens, heavy metals, aldehydes, quaternary
ammonium compounds & gases.

08
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Course Code

Title of the Course

Credits

BCB260

HUMAN PHYSIOLOGY AND NUTRITION

4

COURSE OUTCOME(S):

CO1 Specify the classification and characteristics of blood and respiratory systems

CO2 Identify in depth digestive and excretory systems

CO3 Learn in details with application, if applicable, concepts of nutrition

CO4  Specify the details of vitamins and minerals

No. of
Lectures

Unit I:

Blood and Respiratory System

Blood—Composition, cells. Erythrocytes—structure and
function, WBC-types and functions.

Platelets and their function. Buffer systems;
hemostasis—blood volume, blood pressure and its
regulation. Blood clotting, Dissolution of clot;
anticoagulants. CSF-composition and function.
Respiratory System—Mechanism of gas exchange,
oxygen binding by hemoglobin and factors affecting
oxygenation. Acid—-base balance and its regulation.

12

Unit I1:

21

Hepatobiliary, Digestive and Excretory System

211

21.2

213

Hepatobiliary system—Anatomy of the liver, blood supply;
cells—hepatocytes, endothelial cells, Kupffer cells and
paranchymal cells.

Secretory and excretory function; detoxification and
formation of bile

Digestive system—Gl tract, digestion and absorption of
carbohydrates, proteins and lipids. Mechanism of HCI
production in the stomach. Gastrointestinal hormones.
Excretory System-Ultra structure of the nephron,
glomerular filtration, tubular reabsorption and tubular
secretion, formation of urine.

12

Unit II1:

3.1

Nutrition, Carbohydrates, Proteins and Fats

3.1.1

3.1.2

Nutrition—Concepts of macro and micro nutrients,
essential nutrients and their classification. Food groups,
proximate analysis of foods, chemical and biological
analysis for nutrients.

Food as source of energy, methods of determining
energy value of foods, calorimetry, physiological fuel
values and daily requirement of energy, high and low

16
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calorie diets. Basal metabolic rate (BMR), factors
affecting BMR, specific dynamic action of foods.

3.1.3 | Carbohydrates—dietary sources, dietary fiber essentiality
of carbohydrates.

3.1.4 | Proteins—Evaluation of nutritive value of dietary protein
PER, BV, essential amino acids, nutritional classification
of proteins, supplementary value of proteins, protein
calorie malnutrition—Kwashiorkor and Marasmus.

3.1.4 | Fats—Sources, invisible fat, essential fatty acids, PUFA.

Unit IV:
4.1 | Vitamins and Minerals

4.1.1 | Vitamins—Fat soluble and water soluble vitamins,
provitamins, antivitamins, dietary sources, structure, daily
requirements and functions.

4.1.2 | Deficiency symptoms of B complex members and fat
soluble  vitamins, hypervitaminosis, vitamin like 08
compounds.

4.1.3 | Minerals—Macro and micronutrients, sources,
requirements, functions and deficiency symptoms.

4.1.4 | Water metabolism—distribution in body, function and
factors affecting water balance.

4.1.5 | Recommended daily allowances, special nutrition for

infants, children, during pregnancy, lactation and old age.
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Course Code

Title of the Course

Credits

BCB260

RESEARCH METHODOLOGY AND BIOSTATISTICS

4

COURSE OUTCOME(S):

Specify the classification and characteristics of research methodologies and the

CO1 ) .
experimental designs
CO2 Identify in depth statistical analysis
CO3 Learn in details with application, if applicable, scientific write-up
CO4 Specify the details of Interpretation of data
No. of
Lectures
Unit I:
1.1 | Research Methodology and Design

1.1.1 | Research Methodology: Meaning of research, Objectives
of research, Motivation in Research, Types of Research,
and Research approaches.

1.1.2 | Research methods vs. Research Methodology, Research 12
process—scientific method, Criteria for good research,
Defining the research problem.

1.1.3 | Research Design: Meaning and need for research
design, features of good design. Preparation of Scientific
report, presentation of a review.

Unit II:
2.1 | Scientific Writing

2.1.1 | Mechanical and stylistic aspects of scientific writing-
Precision and clarity of language, writing style, writing
process, presentation of numerical data and scientific
figures.

2.1.2 | Constraints on scientific writing—audience, format and 12
mechanics (grammar, word choice, punctuation, tenses).

2.1.3 | Objectives and design of experiment—experimental unit,
identifying variables, replications & controls, power
analysis in planning experiments, treatment structure and
design structure.

2.1.4 | Graphical analysis of data and presentation of results.

Unit I11:
3.1 | Statistical Significance Analysis

3.1.1 | Significance and limitations of statistical calculations,
Sampling techniques.

3.1.2 | Probability theory, random variables and distribution 16
functions, Point and interval estimation, linear regression.
Statistical evaluation of results—Hypothesis testing,
interpretation of statistic for analysis of error.

3.1.3 | Measures of central tendency and dispersion
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Unit IV:

4.1 | Testing Methods 08

4.1.1 | ANOVA, F-test, t-test, z-test, chi-square, correlation
coefficient.
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[11 Research Methodology: Methods & Techniques By CR Kothari. Publisher: New
Age International

[2] From Research to Manuscript: A Guide to Scientific Writing (Paperback) By
Michael Jay Katz. Publisher: Springer

[8] The Craft of Scientific Writing (3rd Edition) By Michael Alley. Publisher:
Springer-Verlag.

[4] Writing Scientific Research Articles: Strategy and Steps (Hardcover) By
Margaret Cargill and Patrick O.Connor. Publisher: WileyBlackewell.

[5] The Mayfield Handbook of Technical and Scientific Writing By Leslie Perelman
and Edward Barrett. McGraw-Hill NY

[6] Scientific Style and Format: The CBE Manual for Authors, Editors, and
Publishers(Hardcover) 6th Ed By Edward J. Huth. Publisher: Cambridge
University Press.

[71 The Handbook of Technical Writing, Eighth Edition (Handbook of Technical
Writing Practices) (Hardcover) By Gerald J. Alred, Charles T. Brusaw and
Walter E. Oliu, St. Martin’s Press.

[8] Science and Technical Writing: A Manual of Style (2nd Ed.) By Philip Rubens.
Publisher: Routledge, London.

[9] The Elements of Technical Writing (Elements of Series) (Paperback) By Gary
Blake and Robert W. Bly. Publisher: Longman.

[10] Technical Writing: Principles, strategies and readings (7th Edition) By Diana C.
Reep. Publisher: Longman.

[11] Biostatistics By PN Arora and PK Malhan, Himalaya Publishing House.

[12] Experimental Design and Data Analysis for Biologists By Gerry P. Quinn and
Michael J. Keough. Publisher: Cambridge University Press.

[13] Principles of Biostatistics (with CD-ROM) (Hardcover) By Marcello Pagano and
Kimberlee Gauvreau. Publishers: Duxbury Press

[14] Biostatistics: Experimental Design and Statistical Inference (Hardcover) By
James F. Zolman. Oxford University Press.

[15] Intuitive Biostatistics By Harvey Motulsky. Publisher: Oxford University Press
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Course Code

Title of the Course

Credits

BCB260

CLINICAL RESEARCH METHODS AND INDUSTRIAL
BIOCHEMISTRY

4

COURSE OUTCOME(S):

Specify the classification and characteristics of clinical practice and clinical

CO1
research
CO2 Identify in depth fermentation technology and downstream processing
CO3 Learn in details with application, if applicable, clinical research methods
CO4 Specify the details of steps involved in drug discovery
No. of
Lectures
Unit I:
1.1 | Introduction to Clinical Research
1.1.1 | Introduction to Clinical Research, Terminologies and
definition in Clinical Research, Origin and History of
Clinical Research
1.1.2 | Difference between Clinical Research and Clinical 10
Practice, Types of Clinical Research, Phases of clinical
research
1.1.3 | Clinical Trials in India—The National Perspective, Post
marketing surveillance
1.1.4 | Pharmaceutical Industry—Global and Indian Perspective
Clinical Trial market, Career in Clinical Research
Unit I1:
2.1 | Clinical Research Methods
2.1.1 | Design of experiments, factorial experiments,
randomization, interaction among factors.
2.1.2 | Types of studies: Cohort studies, double blind, placebo
control, cross over and double dummy.
2.1.3 | Introduction to Good Clinical Practices, Clinical Trial 14
Development: Protocol Design and Development, Case
Report Form Design and Development, Principals of
Data Management, Clinical Trial Management:
Maintaining and Managing Essential Documents,
Recording and Reporting Non-Serious and Serious
Adverse Events.
Unit III:
3.1 | Drug Discovery Concepts and Biostatistics
3.1.1 | Proof of concept, target identification and validation.
Identifying the lead compound, optimization of lead 12
compound, mechanism of action, drug target and
validation of target.
3.1.2 | Safety pharmacology, pharmaco—kinetics and
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pharmaco—dynamics, acute and chronic toxicity
Development of new drug/molecules and elucidation of
their mechanisms of actions, formulations, factors
affecting drug efficacy, drug resistance, traditional
medicines; biotransformation.

3.1.3 | Statistical concept: Data structure, sampling methods,
collection, classification and tabulation of data, graphical
and diagrammatic representation, histogram, frequency
polygon, frequency curve, bar graph, pie chart.

3.1.4 | Measure of central tendency: Mean, median, mode,mean
deviation, standard deviation, standard error

Types of distribution of data: Normal, binomial, Poisson,
3.1.4 | Z-test, t-test and ANOVA. Correlation and regression.

Unit IV:

4.1 | Bioprocess Methods

4.1.1 | Basics of chemical engineering, mass transfer, heat
generation and removal, fluid dynamics:

4.1.2 | Bernoulli's principle, viscosity, hydraulic conductivity,
capillary flow, control and applications of industrial
processes, process evaluation and development, over 12
production of metabolites and methods;

4.1.3 | Fermentation—Submerged and solid state fermentation
Fermentor design, Industrial use of microbes.

Strain improvement, Inocula preparation, Downstream
processing—Recovery and purification of intracellular and
extra cellular products. Methods to maximize the yield.

References
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Course Code

Title of the Course

Credits

BCCO070

CELL BIOLOGY, ENDOCRINOLOGY AND CELL
SIGNALING

4

COURSE OUTCOME(S):

CO1 Specify in details with examples cellular organization

CO2 Learn the characteristics of endocrinology

CO3 Learn in depth cell signaling

CO4 Write down the characteristics of membrane biology

No. of
Lectures

Unit I:

Cellular Organization, Division and Cytoskeletons

Cell types—organization of prokaryotic and eukaryotic
cells.

Cell division—mitosis and meiosis, cell cycle—phases of
cell cycle, cyclins and cdks. Regulation of cell growth and
cell cycle.

Cell motility—molecular motors, microtubules, structure
and composition. Microtubular associated proteins—role
in intracellular motility.

Cellular organelles—Nucleus—internal organization, traffic
between the nucleus the nucleolus, and cytoplasm.
Endoplasmic reticulum-protein sorting and transport,
golgi apparatus and lysosomes, morphology and function
of mitochondria, chloroplasts and peroxisomes,
glyoxysomes.

12

Unit II:

2.1

Membrane Biology

211

21.2

Organization of lipid monolayer, bilayer, Physicochemical
properties of biological membranes - compositions, supra
molecular organization - Singer and Nicolson's model.
Membrane asymmetry-lipids proteins and carbohydrates,
lateral diffusion, biogenesis of lipids and proteins.
Polarized cells, membrane domains- caveolae, rafts,
Membrane lipid and protein turnover, intracellular
targeting of proteins. Factors influencing fluidity of
membrane

Membrane transport - Laws of diffusion across
membranes, simple diffusion, facilitated diffusion and
active transport - glucose transporter Na+ K+ ATPase
(Structure and mechanism of action), bacterial
phosphotransferase system. Endocytosis, receptor
mediated endocytosis, exocytosis, ion channels,
aquaporin channel, ionophores. Patch clamp technique.

12
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Unit I1I:

3.1

ENDOCRINOLOGY

3.11

3.1.2

3.1.3

Endocrine System—Endocrine organs in man. Hierarchy
and regulation of hormone release.

Structure and control of hypothalamus, GRH,
somatostatin, TRH, CRH, GnRH. Pituitary-anatomy and
structure.

Hormones of anterior, posterior and median lobes. Pro-
opiomelanocortin.  Thyroid, parathyroid, adrenals,
gonads-Testes and ovaries. Menstrual cycle.
Hypothalamus—pituitary target organ axis and regulation
by feedback mechanism, Pineal gland, melatonin and
circadian rhythm

Classification of hormones based on solubility and
structure, mechanism of action of water soluble and lipid
soluble hormones.

12

Unit IV:

4.1

Cell Signaling

411

41.2

413

Nerve transmission—Central and peripheral nervous
systems. Structure of neuron, axon, dendrites, synapse
neuromuscular junction. Neurotransmitters- mechanisms
of nerve conduction. a and [ adrenergic neurons,
nicotinic and muscarinic neurons.

Muscle contraction—Skeletal muscle and smooth muscle
contraction, muscle proteins—actin, myosin,
tropomyosine, troponins, mechanisms of muscle
contraction, role of calcium and calmodulin

Biochemistry of vision

Cellular signaling: Extra cellular signaling—G Protein
linked receptors ,Role of cyclic AMP, IP3, DAG, Ca2+ as
a second messenger, receptos tyrosine kinases , MAP
kinase pathway, NFkB pathway, apoptosis, Cell survival
pathway, Jak/Stat pathway, TGF B Signaling. Multiple
signaling path ways—Insulin receptor (regulation of blood
glucose)

Steroid hormone receptors, structural organization of
receptor protein, hormone binding domain, antigenic
domain and DNA binding domain.

12

Page | 37



References

[1] The World of the cell by Becker, Kleinsmith and Harden Academic Internet
Publishers; 5th edition (2006)

[2] The Cell: A Molecular Approach, Fourth Edition by Geoffrey M. Cooper and
Robert E. Hausman.

[3] Cell and Molecular Biology by concepts and experiments by Gerald Karp (2005)
John Wiley sons & Inc.

[4] Molecular cell Biology by Harvey Lodish. W. H. Freeman; 6th edition (2007)

[5] The Cell-Biochemistry, physiology and morphology by J. Brachet and A. E.
Mirsky, Academic Press (1963)

Page | 38



Course Code

Title of the Course

Credits

BCC050

CLINICAL BIOCHEMISTRY

4

COURSE OUTCOME(S):

CO1 Identify in details with application, if applicable, specimen collection and analysis

CO2 Specify in details with application, if applicable, metabolic disorders

CO3 Write down the characteristics of hormonal disorders

CO4 Write down in details with application, if applicable, hematology

No. of
Lectures

Unit I:

Specimen Collection and Analysis

Concepts of accuracy, precision, reproducibility,
reliability, and other factors in quality control.

Normal values. Specimen collection and Processing:
Collection of blood—venipuncture, skin puncture, arterial
puncture. Anticoagulants. Collection and analysis of
normal and abnormal urine—timed urine specimens,
preservatives.

Clinical significance of sugars, proteins, ketone bodies,
bilirubin and porphyrins. CSF—collection, composition
and analysis. Amniotic  fluid—Origin,  collection,
composition.

10

Unit II:

21

Disorders

211

21.2

Disorders of carbohydrate metabolism: Diabetes mellitus,
glycohemoglobins, hypoglycemias, galactosemia and
ketone bodies.

Various types of glucose tolerance tests. Glycogen
storage diseases.

Lipid profile, lipidosis and multiple sclerosis. Causes and
diagnosis of the disorders of HDL-cholesterol, LDL-
cholesterol and triglycerides.

Cancer: Etiology, diagnosis, treatment and prognosis.
Carcinogens, oncogens, mechanism.

Biochemistry of ageing: Cellular senescence, Role of
Telomerase in aging, Alzheimer’'s disease, Parkinson’s
disease.

14

Unit II1:

3.1

Enzymes and Hormonal Disorders

3.1.1

3.1.2

Evaluation of organ function tests: Clinical assessment of
renal, hepatic, pancreatic, gastric, intestinal and thyroid
functions. Clinical importance of bilirubin.

Diagnostic _enzymes: Principles  of  diagnostic
enzymology. Clinical  significance of aspartate
aminotransferase, alanine aminotransferase, creatine

12
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kinase, aldolase and lactate dehydrogenase.

3.1.3 | Enzyme tests in determination of myocardial infarction.
Enzymes of pancreatic origin and biliary tract.

3.1.4 | Hormonal disorders: Protein hormones (anterior pituitary
hormones, posterior pituitary hormones), steroid
hormones, adrenocorticosteroids, and reproductive
endocrinology. Disorders of thyroid hormones.

Unit IV:

4.1 | Hematology

4.1.1 | Biochemical aspects of hematology: Total cell count,
differential count, hematocrit.

4.1.2 | Disorders of erythrocyte metabolism,
hemoglobinopathies, thalassemias, thrombosis,
porphyrias and anemias. Laboratory tests to measure 12
coagulation and thrombolysis.

4.1.3 | Doping

4.1.4 | Detoxification in _the body: Enzymes of detoxification,

polymorphism in drug metabolizing enzymes. Mechanism
of drug action and channels of its excretion.

4.1.5 | Test for lung function: Chest X-ray, Spirometry.

Test for Brain function: EEG, MRI, CT.
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Course Code

Title of the Course

Credits

BCC060

EXPERIMENTS IN CLINICAL BIOCHEMISTRY AND
MOLECULAR BIOLOGY

4

COURSE OUTCOME(S):

CO1  Specify the details of urine and blood analysis

CO2 Specify the characteristics of determination of enzyme activity

CO3 Identify the classification and characteristics of DNA quantification and analysis

Deliberate the details of isolation of nucleic acids from plant, animal and

CO4 . :
microbial sources
Urine analysis
1. Qualitative analysis of urine for normal organic and
inorganic constituents
2. Qualitative analysis of urine for abnormal
constituents- Glucose, albumin, Ketone bodies.
3. Quantitative estimation of
Creatine and Creatinine,
Urea
Uric acid
Group I: Sulphate
Chloride
4. Titrable acidity
Blood analysis
5. Quantitative estimation of
Urea
Uric acid
Creatine
Cholesterol HDL-C and LDL-C
6. Blood glucose and GTT
Determination of Enzyme activity of
7. Alkaline phosphatase
8. SGOT
9. SGPT
10. LDH
Group II: 11. Electrophoresis of lipoproteins: Serum proteins.
12. Albumin/Globulin Ratio.
13. Fractionation of serum proteins-Ammonium sulphate
precipitation.
14. Isolation of DNA and RNA from biological sources.
15. Quantitative determination of DNA and RNA.
16. Determination of melting temperature of DNA (Tm)
17. Sub-cellular fractionation of rat liver by differential
centrifugation and marker analysis
. | 18. Determination of activities of marker enzymes
Group III:

19. Preparation of erythrocyte ghosts

20. Kinetics of uptake of glucose by erythrocytes

21. Viability of cells by trypan blue dye exclusion

22. Study of morphology of Drosophila melanogaster
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23. Study of mutants of Drosophila melanogaster
24. Study of polytene chromosomes of Drosophila
melanogaster

Isolation of plasmid DNA, Restriction digestion of plasmid
Group DNA, ligation of DNA fragment into a plasmid vector,
Study preparation of competent cells, E.Coli transformation and
amplification of DNA by PCR.

References
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Course Code

Title of the Course

Credits

BCC220

GENOMICS, PROTEOMICS AND BIOINFORMATICS

4

COURSE OUTCOME(S):

CO1  Specify the details of DNA sequencing methods
CO2 Specify the characteristics of determination of Proteins
CO3 Identify the classification and characteristics of microarray data
co4 Deliberate the details of bioinformatics in biological databases and sequencing
analysis
No. of
Lectures
Unit I:
1.1 | Structural Organization of Genome and Sequencing
1.1.1 | Structural organization of genome in Prokaryotes and
Eukaryotes, Organelle DNA-mitochondrial, chloroplast,
1.1.2 | DNA sequencing—principles and translation to large scale
projects, Recognition of coding and non—coding
sequences and gene annotation. Tools for genome 12
analysis—RFLP, DNA fingerprinting, RAPD,
PCR, Linkage and Pedigree analysis—physical and
genetic mapping.
1.1.3 | Microbes, plants and animals, Accessing and retrieving
genome project information from web, Comparative
genomics, ESTs and SNPs.
Unit I1:
2.1 | Proteomics
2.1.1 | Protein analysis (includes measurement of concentration,
amino-acid composition, N-terminal sequencing),
2.1.2 | 2-D electrophoresis of proteins, Microscale solution 12
isoelectricfocusing, Peptide fingerprinting,
2.1.3 | LC/MS-MS for identification of proteins and modified
proteins, MALDI-TOF
2.1.4 | SAGE and Differential display proteomics, Protein-
protein interactions, Yeast two hybrid systems.
Unit I1I:
3.1 | Functional Genomics, Proteomics and Metabolomics
3.1.1 | Analysis of microarray data, Protein and peptide
microarray—based technology; PCR—directed protein in 08
situ arrays
3.1.2 | Structural proteomics
3.1.3 | Metabolomics
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Unit IV:

4.1 | Biological Databases and Sequence Analysis

4.1.1 | Introduction biological databases: Types (relational &
object—oriented). Primary, secondary & specialized
databases.

4.1.2 | Types of databases—Nucleotide sequence database,
EMBL, Genebank, Unigene, Genome biology, Protein
dBase (Swiss—prot & Trembl and Motif) and 3D structure
databases (PDB, SCOP, Cath, Genecards, SRS &
Entrez).

4.1.3 | Computational approaches for gene identification, ORF 16
and Human Genome Project.

4.1.4 | Basics of sequence analysis: Alignments using BLAST
and FASTA, Multiple Sequence Alignment (CLUSTAL-X
and CLUSTAL-W), Application of multiple sequence
alignment

4.1.5 | Protein Structure Prediction in Bioinformatics—Ab initio
based methods, Homology based methods, secondary
structure prediction.

4.1.6 | Protein  structure = comparison—intermolecular  and
intramolecular methods. Phylogenetic construction

by distance based methods
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Course Code

Title of the Course

Credits

BIOTECHNOLOGY AND RESEARCH METHODOLOGY

4

COURSE OUTCOME(S):

Upon completion of the course, the student is able to

co1 Understand the concepts of biotechnology

CcO2 Provide examples of current applications of biotechnology

co3 Explain the concept and application of enzyme technology

CO4

Explain the general principles of generating transgenic plants, animals

and microbes

CO5 Understand the concepts of research methods, tools and ethics

No. of
Lectures

Unit I:

Tissue culture and transgenesis

Techniques of tissue culture—culturing explants and
haploids, protoplasts fusion and embryoids.

Methods of gene transfer to plants, animals and bacteria-
Ca transfection, electroporation, shotgun and others.
Transgenic plants, gene knockouts and transgenic
animals.

12

Unit II:

21

Industrial Biotechnology

211

21.2

Fermentors: principle, types product recovery and
purification of ethanol, citric acid, vitamin B12,
streptomycin.

Enzyme biotechnology—production and uses of
industrially important enzymes such as protease,
immobilization of enzymes and their applications

Waste treatment, bioenergy, biogas production,
biopesticides and bioleaching.

16
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Unit I1I:

3.1 | Biosafety and Bioethics

3.1.1 | Biotechnology—potential hazards, biological weapons,
biosafety of GM foods and GMOs-substantial
equivalence and safety testing.

3.1.2 | Human genome research-the objectives and 08
approaches, genomics and genome prospecting—the
controversies, issues of Dbiotechnology-social and
scientific, technology protecting systems and the
terminator.

3.1.3 | IPR, its concepts and conditions—patenting of genes,
cells and life forms, evaluation of life patenting.

Unit IV:

4.1 | Research Methodology

4.1.1 | Types of Research: Academic, Industrial, Clinical, Basic
and Applied research. Research objectives, review of
literature and hypothesis formulation.

4.1.2 | Information, types and sources. PubMed as a resource.
Research Design: Types of studies-cohort, double blind, 12
placebo and cross-over.

4.1.3 | Statistical Methods: Error and significance, sample size
and data collection, presentation of data, parametric and
non-parametric tests

4.1.4 | Ethical issues: ICMR guidelines of ethical issues, IPR
and Plagiarism
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Course Code

Title of the Course

Credits

BCC220

PHARMACEUTICAL BIOCHEMISTRY

4

COURSE OUTCOME(S):

CO1 Identify the details of ADME mechanism of drugs
CO2 Learn in details with application, if applicable, Drug receptor interactions

cos3 drugs

CO4 Write down in depth Drug tolerance and abuse

Deliberate in details with application, if applicable, Mode of action of anti cancer

No. of
Lectures
Unit I:
1.1 | Drugs

1.1.1 | Drugs: History of Drugs Classification of drugs, routes of 10
drug administration, absorption and distribution of drugs.

1.1.2 | Factors influencing drug absorption and elimination of
drugs. [

Unit I1:
2.1 | Drug Receptor and Metabolism

2.1.1 | Drug-Receptor interactions involvements of binding
forces in drug receptor interaction, drug action not 14
mediated by receptors.

2.1.2 | Drug metabolism: Mechanism of phase I and II enzyme
reactions, biochemical importance of xenobiotic
metabolism. [

Unit I11:
3.1 | Anticancer Drugs

3.1.1 | Cancer: Cancer and principles of cancer chemotherapy, 12
mode of action of anti cancer drugs.

3.1.2 | Antimetabolites, antibiotics, alkylating agents and other
agents, [

Unit IV:
4.1 | Adverse Drug Reactions

4.1.1 | Adverse drug reactions and drug induced side effects. 12

4.1.2 | Biological effects of drug abuse and drug dependence.

4.1.3 | Drug tolerance and intolerance. [
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Course Code

Title of the Course (Open Elective)

Credits

BCC630

NUTRITION AND HEALTH

4

COURSE OUTCOME(S):

CO1 Identify the details of basic concepts of nutrition

CO2 Learn in details with application, if applicable, nutrients

CO3 Deliberate in details with application, if applicable, nutrition associated problems

CO4 Write down in depth social health problems

No. of
Lectures
Unit I:
1.1 | Basic Concepts in Nutrition

1.1.1 | Understanding relationship between food, nutrition,
health and food pyramid.

1.1.2 | Functions of food: Physiological, psychological and social
Basic food groups and concept of balanced diet

1.1.3 | Energy: Functions, sources and concept of energy
balance.

1.1.4 | Nutritional requirements: 10
Physiological considerations and nutritional concerns for
the following life stages:
Adult man / woman
Preschool children
Adolescent children
Pregnant woman, Nursing woman and infant
Geriatrics

Unit II:
2.1 | Nutrients

2.1.1 | Functions, Recommended Dietary Allowances, dietary
sources, effects of deficiency and/ or excess
consumption on health of the following nutrients:
Carbohydrates and dietary fibre
Lipids 14
Proteins
Fat soluble vitamins: A, D, E and K
Water soluble vitamins: Thiamin, Riboflavin, Niacin,
Pyridoxine, Folate, Vitamin B12 and Vitamin C
Minerals: Calcium, Iron, Zinc and lodine

2.1.2 | Gut Microbiome
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Unit I1I:

3.1

Nutritional problems, their implications and related
nutrition programmes

3.11

3.1.2

Etiology, prevalence, clinical features and preventive
strategies of

Undernutrition: Protein energy malnutrition, nutritional
anemia’s, vitamin A deficiency and iodine deficiency
disorders

Overnutrition: Obesity, Coronary Heart Disease and
Diabetes

National Nutrition Policy and Programmes:

Integrated Child Development Services (ICDS) Scheme
Mid day Meal Programme (MDMP)

National programmes for prevention of Anemia

Vitamin A deficiency and lodine Deficiency Disorders

14

Unit IV:

4.1

Social health problems

411

41.2

Smoking

Alcoholism

AIDS including AIDS Control Programme

Nutrition for special conditions:

Nutrition for physical fithess and sport, BMI

Feeding problems in children with special needs
Considerations during natural and man-made disasters
e.g. floods, war.

Basic guidelines in disaster management

10

Page | 50



References
[11 Text Book f Biochemistry with Clinical correlations; Thomas Devlin [Ed.] (1997),
Wiley —Liss.
[2] Harper's Review of Biochemistry, Murray et. al., (1997) 24th Edn., Lange
[3] Bryan Derrickson, Gerard J Tortora Principles of Anatomy and Physiology ,

twelfth Ed, 2011, Wiley & Sons Limited.

[4] Bamji MS, Krishnaswamy K and Brahmam GNV (Eds) (2009). Textbook of
Human Nutrition, 3rd edition. Oxford and IBH Publishing Co. Pvt. Ltd. New
Delhi.

[5] Mudambi, SR and Rajagopal, MV. Fundamentals of Foods, Nutrition and Diet
Therapy; 2012; New Age International Publishers

[6] Wardlaw GM, Hampl JS. Perspectives in Nutrition; Seventh Ed; 2007; McGraw
Hill.

[71 Swaminathan M. Handbook of Foods and Nutrition; Fifth Ed; 1986; BAPPCO.

[8] Suri S. and Malhotra A. Food Science, Nutrition & Food Safety Pearson India
Ltd. 2014.

[9] Edelstein S, Sharlin J (ed). Life Cycle Nutrition- An Evidence Based Approach;
2009; Jones and Barlett Publishers.

[10] ICMR (1989) Nutritive Value of Indian Foods. National Institute of Nutrition,
Indian Council of Medical Research, Hyderabad.

[11] ICMR (2011) Dietary Guidelines for Indians — A Manual. National Institute of
Nutrition, Indian Council of Medical Research, Hyderabad

[12] World Health Organization (2006). WHO Child Growth Standards: Methods and
development: Length/height-for-age, weight-for-age, weight-for-length, weight-
for-height and body mass index-for-age (d).

[13] Lakra P, Singh MD. Textbook of Nutrition and Health; First Ed; 2008; Academic
14 Excellence

Page | 51



Course Code

Title of the Course

Credits

BCDO010

MOLECULAR BIOLOGY AND GENE REGULATION

4

COURSE OUTCOME(S):

CO1 Write down the characteristics of DNA characteristics and replication

CO2 Write down in depth Transcription and regulation

CO3 Learn in depth translation

CO4 Identify in depth translational regulation

No. of
Lectures

Unit I:

DNA Replication and Gene Expression

Introduction: Historical perspective, types of RNA,
Central dogma of molecular biology.

DNA Replication: Nearest neighbor base frequency
analysis. Replication of DNA semiconservative model-
Meselson and Stahl experiment. Direction of replication
of E.coli, discontinuous replication—Okazaki fragments.
Composition and properties of DNA polymerase I, II and
III. of E.coli DNA ligase, fidelity of replication. DNA
topoisomerases and gyrases.

Replication in viruses single stranded DNA virus, X174,
rolling circle model. Replication of mitochondrial DNA.
Organization of prokaryotic and eukaryotic gene—
promoters, introns, exons, other regulatory sequences,
enhancers, silencers, function of introns.

Regulation of Gene expression in_prokaryotes: Operon
model-Lac operon—structure and regulation; Galactose
operon—-role of two promoters; Arabinose operon—
positive control; tryptophan operon—attenuation control.
Reqgulation of gene expression at the level of DNA
structure: Super coiling, DNA methylation, role of
nucleosome structure of eukaryotic DNA in gene
expression—eg. glucocorticoid gene, chromatin
remodeling

14

Page | 52



Unit II:

21

Transcription and Regulation

211

Transcription: RNA biosynthesis in prokaryotes and
eukaryotes- initiation, elongation and termination. RNA
polymerase |, Il and Ill. RNA dependent RNA synthesis -
RNA replicase of QB virus.

Processing of eukaryotic mMRNA—cap addition, poly A tail
addition, intron splicing, RNA editing. Processing of
t—RNA.

Regulation at the level of transcription: Transcription
factors, TF II. Formation of initiation complex. Role of
enhancers

Regulation at the level of RNA processing: RNA export
and RNA stability. Factors affecting RNA stability. RNA
degradation.

10

Unit III:

3.1

Translation

3.1.1

3.1.2

Translation: Genetic code, triplet codon, Universality
features of the genetic code, assignment of codons
studies of Khorana, Nirenberg, triplet binding techniques,
degeneracy of codons, wobble hypothesis, evolution of
genetic code and codon usage, variation in the codon
usage.

3D _structure of prokaryotic and eukaryotic ribosomes,
Translation: initiation, elongation and termination. Role of
m—RNA and t—RNA; aminoacyl t—-RNA synthetase and its
role in translation accuracy, signal sequence,
translational proof-reading, translational inhibitors.

Post translational modification of proteins—signal peptide
cleavage, disulphide bond formation, O-and N-
Glycosylation, folding of nascent protein, role of
chaperones, attachment of glycosyl anchor, and other
modifications.

12

Unit IV:

4.1

Translational Regulation

411

41.2

Regulation at the level of translation: Secondary structure
in the ' and 3’ untranslated region—-eg. Regulation of
Ferritin and Transformation of m-RNA. Role of upstream
AUG codons. (eg. GCN 4 gene regulation), transplicing
and translational introns, protein splicing introns.

Role of ribosomes in the regulation of translation: Proof—
reading mechanism. Ribosomal optimization of
translation. Regulation at the level of ribosome assembly.
Regulation at the level of post-translational modification,
protein stability, N—end rule, PEST and other sequences

12
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Course Code

Title of the Course

Credits

BCDO070

GENETICS AND GENETIC ENGINEERING

4

COURSE OUTCOME(S):

Upon completion of the course, the student is able to

CO1

Understand the importance of plasmids and viruses to genetic

engineering.

CcO2 Understand the principle of Mendelism and gene development

Cco3 Describe how mutations occur and scope of population genetics

CO4 Explain the principle of genetic engineering

CO5

Understand the value of and the processes involved in the amplification
of DNA

No. of
Lectures

Unit I:

Mendelism and Gene Organization

Basic principles of Mendelism—Laws of inheritance,
dominance, codominance, epistasis, (eg. Comb shape in
chickens). Pleiotropism. Cytoplasmic inheritances
(eg. Shell Coiling)

Organisation of genes in chromosomes-Single copy
gene, gene families, tandemly repeating genes, pseudo
genes

Chromosome number—Ploidy, karyotyping, sex
chromosome and dosage compensation. Mobile genetic
elements,

Chromosomal basis of human diseases—Extra or missing
chromosome, abnormality in chromosome structure—
deletion duplication, inversion and translocation.

Gene and development—Model systems for studying
development in Drosophila, genetic control of
development in Drosophila, anteroposterior axis,
specification role of maternal genes, segmentation of
larval body, gap genes, pair rule genes, homeotic genes,
complex gene interaction in development, sequential
gene action.

12
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Unit II:

21

Population Genetics and Mutations

211

21.2

213

Population Genetics—Genetic variation, Hardy—\Weinberg
Law, genetic frequency, migration, genetic equilibrium
Mutations- nature of mutations—spontaneous and
induced mutation, conditional lethal (eg. Temperature
sensitive) mutation. Biochemical basis of mutation. Point
mutation, base substitution mutation, missense,
nonsense and silent mutations. Mutation rates. Chemical
mutagens, radiation induced mutation, reverse mutations
and suppressor mutations—intergenic and intragenic
suppression, reversion as a means of detecting
mutagens - Ames test

Repair Mechanism—DNA repair mechanisms. Reciprocal
recombination, site specific recombination, E. coli rec
system. Holliday model of recombination, SOS repair.

16

Unit II1:

3.1

Tools of Genetic Engineering

3.1.1

3.1.2

3.1.3

3.1.5

Basic principles—mechanism of natural gene transfer by
Agrobacterium, generation of foreign DNA molecules.
Restriction enzymes, their types and target sites, cutting
and joining DNA molecules, linkers, adapters,
homopolymers, enzymes used in genetic engineering.
Cloning vehicles and their properties, natural plasmids, in
vitro vectors, cosmids and T-DNA based hybrid vectors.
Cloning strategies—cloning with single strand DNA
vectors, cDNA cloning and gene libraries, recombinant
selection and screening methods, expression of cloned
genes—problems and solutions, shuffle vectors.

DNA sequencing strategies—Sanger's and Maxam—
Gilbert's methods and NGS.

12

Unit IV:

Amplification & Applications of Genetic Engineering

Amplification of DNA by PCR technique and applications.
Insitu hybridization, analysis of DNA, RNA and protein by
blotting techniques.

Marker and Reporter genes.

Applications of genetic engineering: Transgenic plants
and animals, DNA vaccines and Gene therapy
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[11] Garner E.J, Simmons, M.J. & Snustad, D.P.1991. Principles of Genetics, John
Wiley & Sons Inc, N.Y
[12] Watson, J.D., Hopkins, N. H., Roberts, J. W. Steitz & Weiner, A. M., 1987.
Molecular Biology of the Genes, The Benjamin/Cummings Publishing Company
Inc., Tokyo.
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Course Code Title of the Course Credits

BCD060 PROJECT WORK OR DISSERTATION 8

COURSE OUTCOME(S):

CO1
CO3

CO3

CO4

Identify the classification and characteristics of literature survey
Learn in depth define of objective of project work

Write down the classification and characteristics of design of experimental
methods

Understand the details of result analysis and interpretation
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BLUE PRINT OF QUESTION PAPER FOR C1 & C2 COMPONENT

JSS Mahavidyapeetha
JSS COLLEGE OF ARTS, COMMERCE AND SCIENCE

(Autonomous) B N Road, Mysuru - 25

M.Sc. Biochemistry
I/lI/IN/IV Semester First/Second Internal Assessment Test (Component 1/2)

Title of the Course & Code

Duration: 1hr Max Marks: 20
A) Answer any FOUR of the following 4X2=08
1.
2.
3.
4.
5
B) Answer any ONE of the following 1X4=04
1.
2.
C) Answer any ONE of the following 1X8=08
1.
2.
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BLUE PRINT OF QUESTION PAPER FOR C3 COMPONENT

JSS Mahavidyapeetha
JSS COLLEGE OF ARTS, COMMERCE AND SCIENCE
(Autonomous), Ooty Road, Mysuru — 570025

M.Sc Degree

I/IINII/IV Semester Examination,

BIOCHEMISTRY
Course Title & QP Code

Time: 3 Hours Max. Marks: 70
Instructions to Candidates: Answer any Five questions from Part - A

Any Four questions from Part - B

Any Three questions from Part — C

Part - A 5X2=10

Nooabkwh =

Part - B 4X6=24

10.
11.
12.
13.

Part-C 3X12=36
14.
15.
16.
17.
18.
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CHOICE BASED CREDIT SYSTEM AND
CONTINUOUS ASSESSMENT AND GRADING PATTERN

SYLLABUS FOR

MASTER’S DEGREE PROGRAM
IN
BIO-TECHNOLOGY
(2018-19 ONWARDS)

JSS COLLEGE OF ARTS COMMERCE AND SCIENCE
(An Autonomous College of University of Mysore; Re-Accredited by NAAC with ‘A’ Grade)

POSTGRADUATE DEPARTMENT OF STUDIES IN BIO-TECHNOLOGY
Ooty Road, Mysore — 570 025, India




POSTGRADUATE DEPARTMENT OF STUDIES IN BIOTECHNOLOGY

Choice Based Credit System and Continuous Assessment and Grading Pattern Syllabus

M.Sc., PROGRAM IN BIOTECHNOLOGY
Scheme of Study — 2018-19 onwards

Credit matrix for Master’s Degree Program in Biotechnology

Credits to be earned ISem | IISem | III Sem IV Sem Total Credits
Hard Core Course 12 12 12 16 52
Soft Core Course 08 08 04 - 20
Open Elective Course - - 04 - 04
Semester Total 20 20 20 16 76
I SEMESTER
Course title Hard Core(HC)/ Soft Credit pattern | Credits
Core(SC) (L:T:P)
Biomolecules and Bioenergetics HC 3:1:0 4
Bioanalytical Techniques HC 3:1:0 4
Lab-1 HC 0:0:4 4
Choose any TWO from the following SC 3:1:0 4
1. Molecular Genetics
2. Microbiolo
3. Cancer Biolg(?]gy SC 310 4
4. Cell Biology
NON CREDIT COURSES
Communication Skills
Total credits 20
II SEMESTER
Course title Hard Core(HC)/ Soft Credit pattern | Credits
Core(SCO) (L:T:P)
Molecular Biology HC 3:1:0 4
Immunology and Immunotechnology HC 3:1:0 4
Lab —1I HC 0:0:4 4
Choose any TWO from the following SC 3:1:0 4
1. Cell Signalling and communication
2. Metabolomics SC 3:1:0 4
3. Food and Environmental Biotechnology
4. Pharmaceutical Biotechnology
NON CREDIT COURSE
Employability Skills
Total credits 20




IIT SEMESTER

Course title Hard Core(HC)/ Credit Credits
Soft Core(SC)/ pattern
Open Elective(OE) (L:T:P)
Bioprocess Engineering and Technology HC 3:1:0 4
Genetic Engineering HC 3:1:0 4
Lab —III HC 0:0:4 4
Choose any ONE from the following SC 4:0:0 4
1. Biostatistics, Bioinformatics and
Bioentrepreneurship
2. Clinical and Advanced Techniques in
Biotechnology
Applied Biotechnology * OE 4:0:0 4
(For other discipline students)
Total credits 20
IV SEMESTER
Course title Hard Core(HC) Credit Credits
pattern
(L:T:P)
Plant Biotechnology HC 3:1:0 4
Animal Biotechnology HC 3:1:0 4
Project Work/Dissertation HC 0:4:4 8
Total credits 16
Total credits to be earned for M.Sc. Biotechnology 76

* Open Elective Course shall be from different discipline of study

1. A student opting I, IT and III semester has to appear for at least 12 credits. (Soft core course

may be studied any time).

2. Minimum number of students per Soft core course is 15.

L — Lecture — 1 credit = 1 hour
T — Tutorial — 1 credit = 2 hours
P — Practical — 1 credit = 2 hours

ASSESSMENT:
Continous Assessment: C1 - 15% & C2 — 15% (at the end of 8th and 16th week respectively)
Assessment TA Test Assignment (5M) Total Total
(20 Marks) |, _ Collection of material - 2.5 Marks | b - Prepartion of report - 2.5 Marks | (25 Marks) | reduced to
15 Marks
C1
C2

Semester End Assessment: C3 — 70% — By written exam.

Conversion of grades in to credits should be based on relative evaluation calculations.




Program: M.Sc. Biotechnology

Program outcomes (PO):

PO1: To make the students develop interpersonal skills, written and oral communication and also
to improve their body language and eye contact during presentations.

PO2: To train the students in group discussions to develop leadership qualities and to respect the
others idea and take the decisions for the welfare of society.

PO3: To teach the students not to demoralize the others ideas and not to differentiate the
intelligent and the ignorant, poor and the rich and to uphold the moral values in the society.

PO4: Upon completion of course students will have the ability to design the experiments to solve
the current problems in the society related to health, environment and industries.

POS: To make the students competent enough to write the research papers, project proposals and
application of mathematics in understanding biological science.

Program Specific Outcomes (PSO):

PSO1: To make the students understand the nature, bio-molecules, their analysis and application
in day to day life, so that we are transforming knowledge from nature to lab and lab to beside.

PSO2: Higher studies like M.Phil and Ph.D can be pursued to attain research positions.

PSO3: Various examinations such as CSIR-NET, ARS-NET GATE, ICMR, DBT and many other
opens channels for career development.

PSO4: Students have various opportunities in different industrial sector.

PSOS: Several career opportunities are available for students with biotechnology background
abroad

PS06: In practical we teach the students to follow the standard operating procedures of the
equipment, troubleshooting the problems and analyse and interpretation of data.

PSO7: To train the students regarding bio-safety in handling corrosive, explosive and radioactive
and bio-hazardous compounds.



I SEMESTER
BIOMOLECULES AND BIOENERGETICS (HARD CORE) - 48 Hrs

COURSE CODE: BTA040
Course Outcome

CO1-Study of different biomolecules

CO2-Metabolism and their regulation

CO3-Enzymes and their role in metabolism

CO4- Application of thermodynamics to understand the basic concepts of life.

Unit - I 12 Hrs
Chemical basis of life; Composition of living matter; Water — properties, pH, ionization and
hydrophobicity; Emergent properties of biomolecules in water; Biomolecular hierarchy;
Macromolecules; Molecular assemblies; Structure-function relationships

Amino acids — structure and functional group properties; Peptides and covalent structure of
proteins; Ramchandran’s plot; Elucidation of primary and higher order structures; Evolution of
protein structure; Structure-function relationships in model proteins like ribonuclease A,
myoglobin, hemoglobin and chymotrypsin.

Unit - IT 12 Hrs
Enzyme catalysis — general principles of catalysis; Quantitation of enzyme activity and efficiency;
Enzyme characterization and Michaelis-Menten kinetics; activation, inhibition (reversible &
irreversible) and covalent modification; Single substrate enzymes; Bisubstrate reaction (ping-pong
and sequential), Applications of enzymes (food& Pharmacy).

Unit - III 12 Hrs
Sugars - mono, di, and polysaccharides; Suitability in the context of their different functions-
cellular structure, energy storage, signaling; Glycosylation of other biomolecules - glycoproteins
and glycolipids; Lipids - structure and properties of important members of storage and membrane
lipids; lipoproteins

Unit - IV 12 Hrs
Bioenergetics-basic principles; Equilibria and concept of free energy; Coupled processes;
Glycolytic pathway; Kreb’s cycle; Oxidative phosphorylation; Photophosphorylation; Elucidation
of metabolic pathways; Logic and integration of central metabolism; entry/ exit of various
biomolecules from central pathways; Principles of metabolic regulation; Regulatory steps;
Nucleosides, nucleotides, nucleic acids - structure, diversity and function

Texts/References
1. V.Voet and J.G.Voet, Biochemistry, 3rd edition, John Wiley, New York, 2004.
2. A.L. Lehninger, Principles of Biochemistry, 4th edition, W.H Freeman and Company,
2004.
3. L. Stryer, Biochemistry, 5th edition, W.H. Freeman and Company, 2002.



BIOANALYTICAL TECHNIQUES (HARD CORE) - 48 HRS

COURSE CODE: BTA050
Course OQutcome

CO1-To understand the separation of molecules by different chromatography, centrifugation and
electrophorotic techniques

CO2-Analysis and characterization of molecules by spectroscopy techniques

CO3-Use of radioactive material in understanding metabolic pathways

Unit- I 12 Hrs
Basic Techniques

Buffers; Methods of cell disintegration; Enzyme assays and controls; Detergents and membrane
proteins; Dialysis, Ultrafiltration and other membrane techniques

Spectroscopy Techniques

UV, Visible and Raman Spectroscopy; Theory and application of Circular Dichroism;
Fluorescence; MS, MALDI-TOF; NMR and Plasma Emission spectroscopy; Protein
crystallization; Theory and methods; API-electrospray; Peptide Synthesis.

Imaging techniques: Compound microscope, fluorescent, phase contrast, TEM, SEM, cryo-
electron microscope

Unit-11 12 Hrs
Chromatography Techniques

TLC and Paper chromatography; Chromatographic methods for macromolecule separation - Gel
permeation, Ion exchange, Hydrophobic, Reverse-phase and Affinity chromatography; HPLC and
FPLC; Criteria of protein purity

Electrophorotic techniques

Theory and application of Polyacrylamide and Agarose gel electrophoresis; Capillary
electrophoresis; 2DElectrophoresis; Gradient electrophoresis; Pulsed field gel electrophoresis

Unit- II1 12 Hrs
Centrifugation

Basic principles; (RCF, Sedimentation coefficient etc); Types of centrifuge -Microcentrifuge,
High speed & Ultracentrifuges; Preparative centrifugation; Differential & density gradient
centrifugation; Applications (Isolation of cell components); Analytical centrifugation;
Determination of molecular weight by sedimentation velocity & sedimentation equilibrium
methods

Unit- IV 12 Hrs
Radioactivity

Radioactive & stable isotopes; Pattern and rate of radioactive decay; Units of radioactivity;
Measurement of radioactivity; Geiger-Muller counter; Solid & Liquid scintillation counters (Basic
principle, instrumentation & technique); Brief idea of radiation dosimetry; Cerenkov radiation;
Autoradiography; Measurement of stable isotopes; Falling drop method; Applications of isotopes
in biochemistry; Radiotracer techniques; Distribution studies; Isotope dilution technique;
Metabolic studies; Clinical application; Radioimmunoassay

Texts/References
1. Freifelder D., Physical Biochemistry, Application to Biochemistry and Molecular Biology,
2nd Edition, W.H. Freeman & Company, San Fransisco, 1982.
2. Keith Wilson and John Walker, Principles and Techniques of Practical Biochemistry, 5"
Edition, Cambridge University Press, 2000.



3. D. Holme& H. Peck, Analytical Biochemistry, 3rd Edition, Longman, 1998.
4. R. Scopes, Protein Purification - Principles & Practices, 3rd Edition, Springer Verlag,
1994.

5. Selected readings from Methods in Enzymology, Academic Press.



LAB -1 (HARD CORE)

COURSE CODE: BTA060
Course Outcome

COl1 - Course objective is to introduce the students to the fundamental experiments in the field of
Biochemistry, Microbiology and Genetics.

CO2 - Students get the insight to operate simple equipments like colorimeter and
spectrophotometer.

CO3 - Identification of microorganisms by morphology and staining techniques. Study of growth
Kinetics.

CO4 - In genetics students are exposed to know about culture and maintenance of Drosophila
melanogaster (model organism), Study of mutants, salivary gland chromosome and karyotyping
techniques.

Practicals/ Experiments

Good laboratory practices

Measurement of pH

Preparation buffers and solutions

Determination of pKavalues of amino acids

Estimation of reducing sugar by DNS method

Estimation of proteins by Lowry's method

Ascending, descending and circular paper chromatography for separation of amino acids (1D
& 2D)

TLC of amino acids/lipids (1D & 2D)

9. HPLC

10. Estimation of ascorbic acid by DNPH method

11. Estimation of urea

12. Estimation of Phosphate

13. Gel electrophoresis- native and SDS-PAGE and determination of molecular weight of
proteins

Nk Wb =
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14. Salivary amylase assay, time Kkinetics, specific activity, determination of optimum
temperature and pH; Effect chloride ions on salivary amylase activity

15. Determination of Km and Vmax. and activation energy for an acid phosphatase (from
potato)

16. Effect of inhibitors on enzyme activity

17. Purification of amylase from sweet potatoes: Extraction, ammonium sulphate fractionation,
gel filtration. Monitoring of enzyme activity, % activity and % recovery during purification

18. Preparation of liquid and solid media for growth of microorganisms

19. Isolation and maintenance of organisms by plating, streaking and serial dilution methods,
slants and stab cultures, storage of microorganisms

20. Isolation of pure cultures from soil and water

21. Growth, growth curve; measurement of bacterial population by turbidometry and serial
dilution methods. Effect of temperature, pH, carbon and nitrogen sources on growth.

22. Microscopic examination of bacteria, yeast and molds and study of organisms by gram stain,
acid fast stain and staining for spores.

23. Assay of antibiotics and demonstration of antibiotic resistance.

24. Culture of Drosophila melanogaster and Observation of drosophila mutants

25. Isolation of salivary gland chromosomes

26. Biotech Industry and/ or R & D institution visit/s



MOLECULAR GENETICS (SOFT CORE) - 48 Hrs
COURSE CODE: BTA230
Course Outcome
CO1- To understand the molecular mechanism of inheritance
CO2-Mutation and DNA repair mechanism
CO3-Gene mapping and study of chromosomal abnormalities
CO4-Phylogenetics and micro-evolution
CO4-Development of an organism

Unit- I 12 Hrs
Laws of inheritance in haploid organisms- Chlamydomonas and Neurospora, uniparental,
maternal and cytoplasmic inheritance in yeast, Neurospora, paramecium and plants

Genomic organization: Prokaryotes, eukaryotes, viral genome, extrachromosomal genome-
plasmids, mitochondria & chloroplast, repetitive elements- LINES and SINES, simple sequence
repeats

Mobile genetic elements: discovery, insertion sequence in prokaryotes, complex transposons
(Tn10, TnS5, Tn9 and Tn3 as examples), mechanisms, control, consequences and applications of
transposition by simple and complex elements.

Unit - 1I 12 Hrs
Mutation: Types, causes and detection, mutant types — lethal, conditional, biochemical, loss of
function, gain of function, germinal verses somatic mutants, Molecular basis of
mutations,insertional mutagenesis

Recombination: Homologous and non-homologous recombination, Holliday model, site-specific
recombination

DNA Repair: Mechanism of genetic repair- direct repair, photo reactivation, excision repair,
mismatch repair, post-replicative recombination repair, SOS repair

Unit-II1 12 Hrs
Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular markers,
mapping by using somatic cell hybrids, development of mapping population in plants.

Microbial genetics: Methods of genetic transfers — transformation, conjugation, transduction and
sex-duction, mapping genes by interrupted mating, fine structure analysis of genes.

Quantitative genetics: Polygenic inheritance, heritability and its measurements, QTL mapping.

Unit-IV 12 Hrs
Genes and development: Model systems for studying development- Drosophila, Caenorhabditis,
Arabidopsis.Genetic control of development in Drosophila: anterioposterior axis specification,
role of maternal genes, segmentation of larval body, gap genes, pair rule genes, homeotic genes,
complex gene interaction in development, sequential gene action. Floral meristems and floral
development in Arabidopsis.

Human Genetics: Human chromosomes, karyotype — construction, characteristics, staining
techniques and nomenclature; chromosomal abnormalities — sex chromosomal and autosomal,
inherited disorders, genetic counselling, gene therapy; Human Genome Project, Human Genome
Map.

Population Genetics: Genetic variation, Hardy-Weinberg Law, random mating, genetic
frequency, natural selection, genetic drift, migration, genetic equilibrium.

Evolution:Molecular basis of evolution, Molecular clock, Molecular phylogenetics



Reference Books

Genetics. Strickberger, M. W., Prentice Hall of India Pvt. Ltd.
Genetics — A Molecular Approach. Brown, T. A. Chapman and Hall.
Genes VII. Lewin, B. Pearson Education International. 2003.
Genetics- A Conceptual Approach. Benjemin A Pierce.
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CANCER BIOLOGY (SOFT CORE) - 48 Hrs

COURSE CODE:

Course Outcome

CO1-Understanding the normal and cancerous cell

CO2-Protooncogens, tumor suppressor genes and apoptotic genes — regulation
CO3-Diagnosis and treatment of cancer

Unit-1

Cancer Biology: 12 Hrs
Introduction, historical perspective, classification, Carcinogenesis, cancer initiation, promotion
and progression, Cancer cell cycles, Genomic instability, Apoptosis, Genes and proteins as
players in apoptosis, DNA viruses/ cell immortalization.

Unit-1I 12 Hrs
Cancer Genes I: Oncogenes and signal transduction

Cellular proto-oncogenes, oncogene activation, Growth factors, growth factor receptors, signal
transduction , Transcription, Transcription factors and cancer, Retroviral oncogenes, Tumor
suppressor, Tumor suppressor gene pathways, DNA methylation, epigenetic silencing of
suppressor genes.

Unit-11T 12 Hrs
Understanding Cancer as a Disease: natural history of cancer development

Free radicals, antioxidants and metabolic oxidative stress and cancer, Epidemiology of selected

cancers, Gene rearrangements, detecting oncogene abnormalities in clinical specimens, Cell: cell

interactions, cell adhesion, angiogenesis, invasion and metastasis, Antiangiogenic therapy of

cancer.

Unit-1V 12 Hrs
Current concepts in cancer therapy

Strategies of anticancer chemotherapy, Strategies of anticancer gene therapy/translating therapies
from the laboratory to the clinic, Gene discovery in cancer research, cancer genome anatomy
project , Cancer immunity and strategies of anticancer immunotherapy, stem cells and their
applications in cancer therapy.

Reference Books
1. Molecular Biology of the Cell. Bruce Alberts

10



MICROBIOLOGY (SOFT CORE) - 48 Hrs

COURSE CODE: BTA240
Course Outcome
CO1- To understand the microbial taxonomy

CO2-Handling, preservation and sterilization of microbes
CO3-Microbial interactions with different hosts
CO4-Application of microorganisms in the field of agriculture, environment and health sciences

Unit-1 12 Hrs
Microbial Diversity & Systematics

The beginning of microbiology: The discovery of the microbial world — Hook, Anton van
Leeuwenhoek and Cohn; Contribution of Pasteur and Koch. Development of pure culture
methods; the enrichment culture methods. Methods in Microbiology: Pure culture techniques; the
theory and practice of sterilization.

Classical and modern methods and concepts; Domain and Kingdom concepts in classification of
microorganisms; Criteria for classification; Classification of Bacteria according to Bergey’s
manual; Molecular methods such as Denaturing Gradient Gel Electrophoresis (DGGE),
Temperature Gradient Gel Electrophoresis (TGGE), Amplified rDNA Restriction Analysis and
Terminal Restriction Fragment Length Polymorphism (T-RFLP) in assessing microbial diversity;
16S rDNA sequencing and Ribosomal Database Project.

Unit-1I 12 Hrs
Microbial Growth & Physiology

Ultrastructure of Archaea (Methanococcus); Eubacteria (E.coli); Unicellular Eukaryotes (Yeast)
and viruses (Bacterial, Plant, Animal and Tumor viruses); Microbial growth: Batch, fed-batch,
continuous kinetics, synchronous growth, yield constants, methods of growth estimation, stringent
response, death of a bacterial cell. Factors affecting growth like temperature, acidity, alkalinity,
water availability and oxygen. Microbial physiology: Physiological adoption and life style of
Prokaryotes; Unicellular Eukaryotes and the Extremophiles (with classical example from each

group)

Unit-IIT 12 Hrs
Microbial Interactions and Infection

Host—Pathogen interactions; Microbes infecting humans, veterinary animals and plants;
Pathogenicity islands and their role in bacterial virulence. Chemotherapy/antibiotics: Types, mode
of action, resistance to antibiotics.

Unit-IV 12 Hrs
Microbes and Environment

Role of microorganisms in natural system and artificial system; Influence of Microbes on the
Earth’s Environment and Inhabitants; Ecological impacts of microbes; Symbiosis (Nitrogen
fixation and ruminant symbiosis); Microbes and Nutrient cycles; Microbial communication
system; Quorum sensing; Microbial fuel cells; Prebiotics and Probiotics.

Texts/References
1. Pelczar MJ Jr., Chan ECS and Kreig NR., Microbiology, 5th Edition, Tata McGraw Hill,
1993.

2. Maloy SR, Cronan JE Jr., and Freifelder D, Microbial Genetics, Jones Bartlett Publishers,
Sudbury, Massachusetts, 2006.

11
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Crueger and A Crueger, (English Ed., TDW Brock); Biotechnology: A textbook of
Industrial Microbiology, Sinaeur Associates, 1990.

G Reed, Prescott and Dunn’s, Industrial Microbiology, 4th Edition, CBS Publishers, 1987.
M.T. Madigan and J.M. Martinko, Biology of Microorganisms, 11th Edition, Pearson

Prentice Hall, USA, 2006.
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CELL BIOLOGY (SOFT CORE) - 48 Hrs
COURSE CODE:

Course Outcome

CO1-Understanding the structure and function of bacterial, plant and animal cell
CO2-Cell signalling and communication

CO3-Study of growth factors and their function

CO4-Tumor biology of a cell

Unit-I 12 Hrs
Membrane and membrane phenomenon: Membrane structure and principles of organization,
Membrane proteins, glycoproteins and glycolipids, specialization of plasma membrane, transport
across cell membrane — types of transport, ion channels, active transport and ion pumps, symport,
antiport, plant and prokaryotic membrane transport proteins. Cell organelle and membrane
proteins: Mechanism and regulation of vesicular transport, Golgi and post golgi storing, receptor
mediated endocytosis.

Unit-11 12 Hrs
Microfilament, cell motility and cell shape: actin, actin architecture and assembly, myosin, muscle
contraction, microtubules structure and dynamics, microtubule associated protein, cilia, flagella,
intermediate filaments.

Multicellularity: Extracellular matrix, hyaluronan and proteoglycan, matrix proteins and their
receptors, adhesive proteins, cell junctions, structure and function of plant cell wall.

Cellular signaling: Extra cellular signaling, G-protein linked receptors, role of cAMP, receptor
tyrosine kinases, Ca®* as a second messenger, multiplex signaling pathways, insulin receptor and
regulation of blood glucose, regulation of cell surface receptors and transcription factors in
signaling pathways, Chemical messenger — peptide and steroid hormones, mechanism of hormone
action.

Unit-IIT 12 Hrs
Growth factor: Growth factor structure (PDGF, VEGF), mechanism of action (PDGF, VEGF),
receptors, signal transduction, plant growth factors and hormones — auxins, cytokinins and other
Cell Cycle: General strategy of cell cycle, discrete cell cycle events, cell cycle control, early
embryonic cell cycle, yeast cell cycle, molecular genetics of cell cycle control, cyclins, cyclin
dependent kinase, inhibitors, cell division control in multicellular organism, apoptosis.

Unit-IV 12 Hrs
Tumor biology: Retroviruses, retro viral transformation of host, development and causes of
cancer, proto-oncogene, conversion from proto-oncogene to oncogene, tumor suppressor gene,
role of p53 in cancer, cell culture uses in research, molecular medicine and cancer.

Nerve cells: Action potential, voltage gated ion channels, nicotinic acetylcholine receptor, other
neurotransmitters and their transporters, sensory transduction — the visual and olfactory system.

Reference Books

Molecular Biology of the Cell. Alberts, B., et al., 4™ Edition. Garland Publ. Inc.
Molecular Cell Biology. 5™ Edn. Lodish, H., e al., W H Freeman.

Genes VII. Lewin, B. Pearson Education International.

Cell and Molecular Biology. Karp, J. John Wiley and Sons Inc.

e
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NON CREDIT COURSE

COURSE CODE:
Course Outcome

CO1-Interpersonal skills (body language, eye contact)
CO2-Presentation skills
CO3-Writing emails, research papers and proposals and business reports

Communication Skills Module

Business Etiquette — Video Conferencing (VC): Introduction to Video Conferencing; Concept
& uses of VC; VC Etiquette

Business Communication: Seven Cs of communication: Complete, Courteous, Considerate,
Clear, Concise, Concrete, Correct; Verbal/ Nonverbal Communication

Writing Process: Identifying objective; Categorizing Information; Organizational Patterns;
Designing document; Memo writing; Revision checklist; Releasing document

Business Proposal & Report Writing: Types of Proposals; Top-Down & Bottom-Up Approach;
Study of Technical Bid & Cost Bid; Transmittal Letters; Formal Reports (Short and Long); Types
of graphics & illustrations; Business Report Templates; Study of Sample Proposals;

Project Report Writing: Project Charter; Project Plan; Gant Chart; Activities List; Resources
List; Risks List, Project Status Report; Project Closure Report; Types of graphics & illustrations;
Study of Project Report Templates

Email Writing: Problems resulting out of emails; Contents of email, Importance of a good
subject line; Dos and Don’ts; Using your email software to its maximum; Setting up signatures;
Setting up accounts; Creating HTML stationary; Creating email templates for common emails;
Using short mails for internal communication; Importance of acknowledging emails; Creating
folder structure for easily accessing emails; Care to be taken while deleting emails, Archiving
emails; Comparison of emails and letters; Writing typical emails, sending point-wise reply to
emails

Cross-Cultural Training: Cross-Cultural Sensitivity; American, European, Australian, Middle-
east and South-East Asian countries culture training; Cultural Foundations; Cross Cultural
Communication; Communication Styles; Comparative Values (American — Indian); Regional
Dialects; Cross-Cultural Customer Attitude & Expectations

Interpersonal Skills: Introduction & Importance of Interpersonal Skills; Cost of Poor

interpersonal skills; Standing up for self assertiveness; Strategies to achieve self-assertiveness;
Managing conflicts, disputes; Dealing with Diversity Interpersonal Relationship and influence

14



ITI SEMESTER

MOLECULAR BIOLOGY (HARD CORE) —-48 Hrs
COURSE CODE: BTB020
Course Outcome

CO1- The student will get an idea about the genomic organization of prokaryotes and eukaryotes.
CO2-Obtain in depth knowledge of genetic code, DNA replication and transcription.
CO3-Understand principles, concepts of translation, post translation mechanism

CO4-Regulation of gene expression in prokaryotes and eukaryotes

CO5-Gain the insight into molecular mechanism of antisense molecules, inhibition of splicing and
application of antisense and ribozyme technologies.

Unit-I 12 Hrs
Genome organization:Organization of bacterial genome; Structure of eukaryotic chromosomes;
Role ofnuclear matrixin chromosome organization and function; Matrix binding proteins;
Heterochromatin and Euchromatin; DNA reassociation kinetics (Cot curve analysis); Repetitive
and unique sequences; Satellite DNA;DNA melting and buoyant density; Nucleosome phasing;
DNase I hypersensitive regions

DNA topology: Closed and super coiled DNA, DNA topoisomerases,

DNA replication: Enzymes in DNA replication, DNA Pol [, II III, replication in single stranded
DNA viruses, replication in prokaryotes, eukaryotic DNA replication, eukaryotic polymerases,
role of other proteins and enzymes in replication, fidelity of replication, replication of
mitochondrial DNA, inhibitors of replication.

Unit- IT 12 Hrs

Genetic code: Elucidation, Contributions of Khorana and others, triple binding assay, Wobble
hypothesis.

Transcription: Transcription unit, RNA polymerase in prokaryotes, mechanism of transcription-
initiation, elongation and termination. Eukaryotic transcription - eukaryotic RNA polymerase,
transcription factors, initiation, elongation and termination of transcription, inhibitors of
transcription; post transcriptional modifications — capping, polyadenylation, splicing, introns and
exons. Structural organization of mRNA, tRNA and rRNA, nuclear export of mRNA and mRNA
stability

Unit-IIT 12 Hrs

Translation: Molecular anatomy and biogenesis of ribosome, partial reconstitution experiments;
Amino acid activation- amino acylation of tRNA; prokaryotic and eukaryotic translation—
mechanism of initiation, elongation and termination, inhibitors of translation, post translational
modifications, protein glycosylation.

Protein localization: Synthesis of secretory proteins and membrane proteins; import into nucleus,
mitochondria, chloroplast and peroxisomes.

Regulation of gene expression in Prokaryotes: Basic control circuits, positive and negative
regulation; Operon concept — lac, ara and trp operons- catabolite repression, regulatory elements
in prokaryotes, attenuation, antitermination, regulation of gene expression in Bacteriophage.

Unit-IV 12 Hrs

15



Regulation of gene expression in Eukaryotes: cis control elements — promoters, enhancers, trans
acting factors, DNA binding motifs of transcription factors, mechanism of regulation by
transcription factors, NFkB histone acetyl transferase and deacylase, hormonal regulation of gene
expression, post transcriptional control.

Antisense RNA and ribozymes: Molecular mechanism of antisense molecules, inhibition of
splicing, disruption of RNA structure, hammerhead, hairpin ribozymes, Application of antisense
and ribozyme technologies. RNA interference, RNA induced gene silencing.

Reference Books

Molecular Biology. Freifelder, D. Narosa Pub House.

Advance Molecular Biology. Twyman, R. M. Viva Book Pvt. Ltd.
Molecular Biology. JD Watson

Molecular Biology of the Cell. Bruce Alberts.

Genes, Benjamin XII ,2017

Nk WD =
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IMMUNOLOGY AND IMMUNOTECHNOLOGY (HARD CORE) - 48 Hrs
COURSE CODE: BTB050
Course Outcome
CO1- Study basic concepts of immunology
CO2- MHC and their role in transplantion
CO3-Cytokines and their role in immune system
CO4-Tumor immunology
COS-Autoimmune diseases
CO6-Hypersensitivity
CO7-Vaccine production.

Unit-I 12 Hrs
Immune system: Structure, functions and organization of cells and organs involved in immune
systems — T cells, B-cells, macrophages, Eosinophils, Neutrophils, Mast cells; bone marrow,
spleen, thymus, lymph node, peyer’s patch; Infections and immune responses — Innate immunity,
acquired immunity; clonal nature of immune response; Immunohaematology — blood groups
antigens, blood transfusion and Rh incompatibilities.

Antigens: Types, haptens, adjuvants, antigenic specificity.

Antibodies:Structure of immunoglobulins, heterogeneity, sub-types — iso-, allo- and idio- types
and their properties

Unit-1I 12 Hrs
Complements: Structure, components, properties and functions of complement pathways,
biological consequences of complement activation; Immunological diversity;

Effector mechanism: T-cell cloning, mechanism of antigen recognition by T-cells and B-
lymphocytes and their properties, receptors and related diseases.

Role of class I MHC molecules in T-cell cloning, antigen specific and alloreactive T-cell cloning,
applications of T-cell cloning in understanding relevant antigens and T-cell subtypes; T-cell
cloning in vaccine development

MHC and Tumor immunology: Structure and function of MHC and the HLA system; regulation
of Ir-genes; Tumor immunology— Tumor specific antigens, Immune response to tumors, theory of
surveillance, immune diagnosis of tumor; Tumor markers — Alpha fetofoetal proteins,
carcinoembryonic antigen

Unit-IIT 12 Hrs
Immune responses and Transplantation: HLA and tissue transplantation; Tissue typing methods
for organ and tissue transplantation in humans; Graft versus host rejection, Host versus graft
rejection; Xenotransplantation; Immunosuppression theory; Autoimmune diseases — Hashimoto’s
disease, Systemic lupus erythematosis, Multiple sclerosis, Myasthenia gravis, Rheumatoid arthritis
and the remedies.

Allergy: Type I — Antibody mediated — Anaphylaxis, Type Il — antibody dependent — Cytolytic
and Cytotoxic, Type III — Immune complex mediated reactions— Arthus reaction, serum sickness,
Type IV— Cell mediated hypersensitivity reaction— Tuberculin type.

Unit-1V 12 Hrs
Lymphokines and Cytokines— assay methods, related diseases; Immunological tolerance;
production of interleukins and interferons— applications.

Immunizations: Conventional vaccines, sub-unit vaccines, DNA vaccines, toxoids, antisera;
common immunization — small pox, DPT, hepatitis, polio, measles
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Reference Books

1.

ANk WD

Immunology. Roitt, Gower Medical Publisher.

Fundamental Immunology. Paul W E Raven Press.

Immunology. Kuby

Immunology, JanewasTraves, Walpart, SHlomehik. Churchill Livingstone.
An introduction to Immunology. Rao, C. V. Nasora pub house.

Immunology — A short course. Coico, R., Sunshine, G. and Benjamini, E. John Wiley and

sons.
Cellular Interactions and Immunobiology. BIOTOL series. Butterworth-Heinemann.
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LAB - II (HARD CORE)
COURSE CODE: BTB060
Course Outcome
CO1-Students are trained to get the skills in the field of Molecular biology and Genetic
engineering
CO2- , Isolation and purification of nucleic acids and their quantification
CO3-Study of antigen and antibody interactions.
CO4 -Preparation of wine and analysis of food samples

Practicals/ Experiments

Identification of normal and abnormal human karyotype

Localization of Barr bodies

Estimation of free fatty acids by titrametric method

Saponification value for commercial oil samples

Determination of iodine value of an oil

Determination of total carbohydrates by phenol-sulphuric acid method

Estimation of cholesterol

In vitro transcription

Total RNA extraction

Estimation of DNA by Diphenylamine (DPA) method

. Estimation of RNA by orcinol method
Isolation of DNA different samples: plant leaves, coconut endosperm, yeast, animal tissues
Determination of purity and concentration of isolated DNA using spectrophotometer
Agarose gel electrophoresis of DNA

. Analysis of microbial quality of foods — Litmus test, catalase test and dye reductase test in
milk, estimation of lactic acid in milk

16. Preparation of wine

17. Estimation of percentage of alcohol in wine

18. Chemical method to differentiate between ethanol from methanol

19. Estimation of total acids in wine

20. Conjugation

21. Phage titration

22. Preparation of antigen and antibody production

23. Purification of IgG/IgY

24. Slide agglutination test/blood grouping

25. Antibody labeling

26. Immunoprecipitation test- ODD

27. ELISA for quantification of an antigen

28. Lymphocyte preparation

29. Rossette assay

30. Rocket immunoelectrophoresis

S A S e
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CELL SIGNALLING AND COMMUNICATION (SOFT CORE) - 48 Hrs

COURSE CODE: BTB220

Course Outcome

CO1- Understanding the multi-cellularity of organisms

CO2-role of extracellular matrix in signalling

CO3-various signalling pathways from the cell surface to the nucleus
CO4-cell signalling in plants

COS-microbe-plant and insect-plant interaction.

Unit-I 12 Hrs
Multicellularity: Role of Extracellular matrix - hyaluronan and proteoglycan. Matrix proteins and
their receptors, adhesive proteins and cell junctions in multicellularity. Structure and function of
plant cell wall

The importance of the matrix in signal transduction: Cell surface receptors as reception of extra-
cellular signals, Amplification of signal during transmission - a quantitative study,Tyrosine
kinase and tyrosine phosphatase, Cell membrane components and adapter proteins required for
signal transmission, Upstream and downstream signal transduction without cell surface receptor
activation, G-protein coupled signaling; the secondary messengers in signal transduction
pathways cAMP, Ca®, Reactive Oxygen Species and Hypoxia Signalling, Apoptosis Signaling
Transduction Pathway, PI3K/AKT Cell Survival Pathway.

Unit-1I1 12 Hrs
Various signal transduction pathways from cell surface to nucleus: MAP kinase pathway,
SAP/INK pathway, p38 pathway, ERK pathway, NFkB pathway, Cell survival pathway, Wnt
signaling pathway, Jak/Stat pathway, Smad pathway,TGF B Signaling, EGFR, VEGF And their
Signalling, Cytoskeleton And Cell Signalling, Carbohydrate Recognition Signaling, MMPs And
Cell Signalling, Cross talk among cell surface receptors, Cross talks among cytoplasmic
components, Translocation of signal components during signal transmission, From cytoplasm to
cell membrane, NF-kB Signaling from cytoplasm to nucleus, Cell cycle and its Signalling.

The end point of signal transduction--- gene transcription: Nuclear receptors and transcription
factors in signalling, Signalling from single gene expression to multiple gene expression: Super
array as a tool for the study of multiple gene transcription, Practical application of the signal
transduction research, RNA Interference And Cell Signalling, Senescence and Its Signaling
Pathways.

Unit-IT1 12 Hrs
Signal transduction in plants: Cross-talk with the environment- wound and mechanical signalling
- fatty acid signalling, peptide signalling, oligosaccharide signalling; protein kinases and signal
transduction. Abiotic stresses - Dehydration-stress, salt-stress, cold acclimation, heat-stress

Role of active oxygen species (AOS) in plant signal transduction: AOS in plants, AOS as signal
molecules, AOS-part of a signalling network.

Action of phytohormones: Multiple signals regulating growth and development of plant organs
and their adaption to environmental stresses.

Unit-IV 12 Hrs
Symbiotic plant-microbe interaction: Rhizospheric signals (PGPR) and early molecular events in
the ectomycorrhizal symbiosis; Lipo-chito-oligosaccharides (LCO) signalling in the interaction
between rhizobia and legumes; endophytes.
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Recognition and defencesignalling in plant-microbe interaction: Resistance genes - gene-for-gene
resistance; co-evolution and specificity of R genes; the TIR domain, the NBS domain; genetic
organization of resistance genes; quorum sensing.

Plant-insect interaction: Induction of direct and indirect defence

Reference Books

Animal Cell Biotechnology — Methods and Protocols. Nigel Tenkins.

Molecular biology of the Cell —Alberts et al.

Molecular Cell Biology. 5th Edn. Lodish, H, et al., W H Freeman

Cell and Molecular Biology. Karp, J.JohnWiey and Sons In.

The Cell-Molecular approach. 4th Ed. Geoffrey M Cooper and Robert E Hausman.
Cell Biology- A Laboratory Handbook. 3rd Ed, 4th Vol, Julio E Celis

AN e
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METABOLOMICS (SOFT CORE) - 48 Hrs

COURSE CODE:

Course Outcome

CO1-Understanding the basic metabolism of plants

CO2-Different pathways involved in secondary metabolite production
CO3-Altering the metabolic pathways by changing the precussors
CO4-Purification of useful secondary metabolites and their kinetics and dynamics
COS-Applications in food and pharmaceutical industries

Unit-I 12 Hrs

Plant Metabolomics: Developments and history of plant metabolomics, Nature and prospecting
of metabolism-related secondary plant products, tools and techniques, production in culture:
optimization; selection, hormonal kinetics for secondary metabolites, production, mechanism and
control.

Unit-II 12 Hrs
Production of secondary metabolites: Induction, Alkaloids, antitumor compounds, food additives,
steroids and saponins, detoxification of secondary metabolites, production of secondary
metabolites by bioconversion, genetic transformation for production of secondary metabolites,
large-scale production in bioreactors, Metabolomics-assisted breeding.

Unit-ITT 12 Hrs
Microbial metabolomics: Systems biology of microbial metabolism; microbe sensors, In silico
metabolomes, Food and Applied metabolomics, Biomarker discovery. Experimental Approaches-
Genome sequencing, Gene expression arrays, Nuclear Magnetic Resonance, Mass spectroscopy,
Capillary electrophoresis, Two dimensional gel electrophoresis, Gene expression arrays, Pathway
analysis, HPLC, Protein sequencing, Bench-scale fermentation, AFLP/RLFP analysis.

Unit-IV 12 Hrs

Pharmacometabolomics: personalized medicine and future of health system, Pathways discovery
and disease pathophysiology, Bioinformatics analysis of targeted metabolomics; Environmental
metabolomics, Bioactive compounds and Pharmacognosy, Clinical Applications of
Metabolomics, Nutrigenomics and Metabolomics, Novel Technologies for Metabolomics, Data
Handling for Metabolomics.

Reference Books

1. V.Voet and J.G.Voet, Biochemistry, 3rd edition, John Wiley, New York, 2004.
2. A.L. Lehninger, Principles of Biochemistry, 4th edition, W.H Freeman and Company, 2004.
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FOOD AND ENVIRONMENTAL BIOTECHNOLOGY (SOFT CORE) - 48 Hrs

COURSE CODE: BTB210

Course Outcome

CO1-Comprehensive insight into the fermented foods and enzymes in food industry

CO2-Obtain knowledge of functional foods, genetically modified foods and nutraceuticals.
CO3-Students will be able to understand current status of biotechnology in environment
protection.

CO4-Understand the principles of bioremediation and significance of GMO to the environment.

Unit-I 12 Hrs
Fermented foods, milk-based products, fermented vegetables, fermented meats, fish, beverages,
vinegar, mould fermentation - tempeh, soysauce, rice wine.

Enzymes in dairy industry, cheese making and whey processing, impact of enzyme technology
(protein hydrolysates, bioactive peptides), Enzymatic processing of fruit juices; role of enzymes in
baking, meat and meat processing, phytase in animal feeds, DNA-based methods for food
authentication, comparative methods of toxicity testing in (novel) foods, biological approach to
tailor-made foods, application of generic technologies in food and nutritional sciences; anti-cancer
components in foods.

Unit-11 12 Hrs
Functional foods and Biotechnology: applying molecular, biochemical, cellular and bioprocessing
concepts, use of specific phenolic metabolites from botanical species. Pre- and Pro-biotics, single
cell protein, single cell lipids. Manipulation of fruit ripening process.

Food processing, principles and practices, food ingredients and processing aids from
biotechnological processes, corn sweeteners, bacterial starter cultures, Food spoilage,
preservation, mycotoxins in food commodities. Genetically modified foods, designer foods,
Nutraceuticals, detection of GM foods.

Unit-1I1 12 Hrs
Renewable and non-renewable resources, current status of biotechnology in environment
protection. Characterization of waste. Waste water management: Bioreactors for waste-water
treatment, Aerobic biological treatments, anaerobic biological treatments, treatment of industrial
effluents-dairy, distillery, paper and sugar industries. Membrane-based waste water treatment.

Oil pollution — treatment with microorganisms.

Unit-1V 12 Hrs
Bioremediation: Concepts and principles, bioremediation using microbes, in situ and ex situ
bioremediation, biosorption and bioaccumulation of heavy metals.

Xenobiotics: Degradation capabilities of microorganisms with reference to toxicology, pesticides,
herbicides, polyaromatic hydrocarbons.

Renewable energy: Relevance of GMO to the environment.

Solid waste management: Waste as a source of energy, biotechnology in paper and pulp industry,
production of oil and fuels from wood waste, anaerobic and aerobic composting, vermiculture,
biofuels.

Reference Books

Food Microbiology. Frazier, W. C. and Westhoff, D. C. Tata McGraw Hill.
Agriculture Bio-technology. Purohit. Agrobios India.

Food Bio-technology. Knorr, D. Marcel Dekker Inc.

Environmental Bio-technology. Jogand, S. N. Himalaya Publishing House, New Delhi.

el s
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PHARMACEUTICAL BIOTECHNOLOGY (SOFT CORE) - 48 Hrs

COURSE CODE:

Course Outcome

CO1-Rules and regulation regarding development of drugs

CO2- Study of Pharmacodynamics and pharmacokinetics of drugs

CO3-Different phases of clinical trials and drug toxicity studies.

CO4-GMP and GLP in production management and quality control and assessment

Unit- 1 12 Hrs

Introduction to pharmaceuticals and Drug development process: Introduction to pharma industry,
history of the pharmaceutical industry, traditional pharmaceuticals of biological origin (animal,
plant and microbial)biopharmaceuticals and pharmaceutical biotechnology, age of
biopharmaceuticals, biopharmaceuticals: current status and future prospects.

Steps involved in drug development process, drug delivery systems, preclinical studies and
principles practices, phases of clinical trials. Regulatory authorities in India, USA and Europe and
Japan, prescription, non- prescription drugs and orphan drugs.-

Unit-11 12 Hrs
Drug Receptors, Pharmacodynamics and pharmacokinetics.: Different types of drug receptors,
second messengers (cAMP, Ca2+ and phosphoinositides) and their signalling mechanism, relation
between drug concentration and respose, concentration effect curves, concentration- effect curves,
relation between drug dose and clinical responses.Volume of distribution of drug, clearance, drug
accumulation, bioavailability, alternative routes of administration and the first pass effect,
therapeutic drug monitoring

Unit-1I1 12 Hrs
Drug biotransformation and drug toxicity:The role of biotransformation in drug disposition, phase
I metabolism (microsomal oxidation, hydroxylation, dealkylation), phase II metabolism (Drug
conjugation pathway) CYP families, clinical relevance of drug metabolism, drug-drug interaction.

Mechanisms of toxicity, production of toxic metabolites, harmful immune response, idiosyncratic

toxicity, contexts of drug toxicity, drug overdose, drug- drug interactions, pathology of drug
toxicity. Cellular toxicity, organ and tissue toxicity.

Unit-IV 12 Hrs
The drug manufacturing process and drugs of biopharmaceutical origin: Guides to good
manufacturing practice, manufacturing facility. Clean rooms, cleaning, decontamination and
sanitations (CDS), CDS of the general manufacturing area, CDS of the Process equipment,
generation of purified water, water for injection, documentation, specifications, Concept and
testing of pre- formulations & their parameters. Tablets: Compressed, granulation, coatings, pills
and capsules, parenteral preparations, herbal extracts, oral liquids, Ointments. Processing and
packing instructions.

Therapeutic enzymes: asparginase, DNAse, Glucocerebrosidase, galactosidase and urate oxidase,
superoxide dismutase, Lactase.
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Reference Books

1. Textbook of Pharmaceutical Biotechnology. Chandrakant Kokate, Pramod H.J, SS
Jalalpure. Elsevier Health Sciences, 2012

2. Pharmaceutical Biotechnology: Concepts and Applications. Gary Walsh. John Wiley &
Sons, 2013

3. Pharmaceutical Biotechnology, Second Edition. Michael J. Groves. Taylor & Francis,
2005
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NON CREDIT COURSE

EMPLOYABILITY SKILLS MODULE

COURSE CODE:

Course Outcome

CO1- Concepts of corporate communication

CO2- English grammar skills

CO3- Develop strategies for negotiation and marketing

CO4- Personality development and interview skills

CO5- This course will enable students to learn about the project management,
entrepreneurship.

Campus to Corporate: Transition from College to Corporate world; Perceptions v/s Real
Corporate life; Working in Teams; Basics of corporate communication

Corporate & Office Etiquette: Elements of a good handshake; Visiting cards exchange & How
to manage business cards; Small Talk & Networking; Basics dining etiquette

English Grammar: A quick round up: Nouns, Pronouns, Adjectives, Verbs, Adverbs, Tenses,
Prepositions, Clauses, Subject and Predicate, Punctuations, Subject- verb agreement, Confusing
prepositions, Missing Articles, Editing paragraphs

Negotiation SKkills: Introduction to Bargaining and Negotiation; The Negotiation Process: Four
Stages; An Analytical framework of Negotiation; Bargaining Approaches; Strategy for Value
Added Negotiation

Selection & Interviewing Skills: Current market for talent & methods for attracting & sourcing;
Best practices for different hiring situations - Campus, Market, Head hunter agencies; Selection
process design & assessment centers; Effective interview

Personality Development: Self assessment: SWOT; Understanding Personality - Identifying
different personalities; Levels of Human Learning; Change v/s Transformation; Sensitivity -
Sharpen your senses; Creativity and Lateral thinking; Developing Positive Mental Attitude;
Emotional Quotient; Handling Criticism; Positive Health; Food habits and Meditation; Goal
setting - Creative Visualization - Law of Attraction; Living a created life - Personal Leadership
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IIT Semester

BIOPROCESS ENGINEERING AND TECHNOLOGY (HARD CORE) - 48 Hrs

COURSE CODE:

Course Outcome

CO1-To have the comprehensive insight into the different type of fermenter
CO2-To obtain knowledge of media design and industrial culture

CO3-Students will be able to understand different type of fermenter and bioreactor.
CO4-Understand the principles of downstream processing

COS- To understand the enzyme technology and their applications in industry.

Unit-1 12 Hrs
Basic principle of Biochemical engineering and Microbial Growth Kinetics:

General Introduction to metabolic pathways involved in microbial products, concepts of over
production, primary and secondary metabolites, estimation of biomass. Isolation, screening and
maintenance of industrially important microbes; Microbial growth kinetics, Strain improvement
for increased yield and other desirable characteristics.

Batch culture, continuous culture, fed batch culture, the growth cycle, effect of nutrients, growth
rate and cell cycle.

Unit II 10 Hrs
Media design and industrial cultures: Introduction, typical media, Oxygen requirement,
antifoams, media formulation, energy sources, carbon and nitrogen source, other components,
media optimization , Media sterilization, Batch process (thermal death kinetics), continuous
sterilization process. Sterilization of fermenter and other ancillaries, filter sterilization of air and
media.  Rheological properties of medium. Screening for industrial useful metabolites,
maintenance of stock cultures

Unit III 10 Hrs
Types of fermenters and bioreactors: design, control system, operation, optimization, control
and monitoring of variables such as temperature, agitation, pressure, pH, online measurements and
control, Scale up of bioreactors. Bubble column, airlift reactor, packed bed, fluidized bed, trickle
bed, Membrane reactor, Photobioreactor, Solid state fermenter, Animal and plant cell bioreactors.
Scale up and Scale down studies of bioreactors. Biosensor

Unit IV 16 Hrs
Downstream processing (Recovery and purification of products) of biologicals: Separation of
cells, foam separation, disintegration of micro organism, mechanical and non mechanical
methods,flocculation, filtration, plate filters, rotary vacuum filters, centrifugation, Stoke’s law,
continuous centrifugation, basket centrifuge, bowl centrifuge, , membrane filtration, ultra filtration
and reverse osmosis, chromatographic techniques, absorption, spray drying, drum drying, freeze
drying.

Enzyme Technology: production, recovery, stability and formulation of bacterial and fungal
enzymes-amylase, protease, penicillin acylase, glucose isomerase; Immobilised Enzyme and Cell
based biotransformation steroids, antibiotics, alkaloids.

Texts/ References

1. Jackson AT., Bioprocess Engineering in Biotechnology, Prentice Hall, Engelwood Cliffs, 1991.
2. Shuler ML and Kargi F., Bioprocess Engineering: Basic concepts, 2nd Edition, Prentice Hall,
Engelwood, Cliffs, 2002.
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3. Stanbury RF and Whitaker A., Principles of Fermentation Technology, Pergamon press,
Oxford, 1997.

4. Baily JE and Ollis DF., Biochemical Engineering fundamentals, 2nd Edition, McGraw-Hill
Book Co., New York, 1986.

5. Aiba S, Humphrey AE and Millis NF, Biochemical Engineering, 2nd Edition, University of
Tokyo press, Tokyo, 1973.

6. Comprehensive Biotechnology: The Principles, Applications and Regulations of Biotechnology
in Industry, Agriculture and Medicine, Vol 1, 2, 3 and 4. Young M.M., Reed Elsevier India
Private Ltd, India, 2004.

7. Mansi EMTEL, Bryle CFA. Fermentation Microbiology and Biotechnology, 2nd Edition,
Taylor & Francis Ltd, UK, 2007.
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GENETIC ENGINEERING (HARD CORE) - 48 Hrs

COURSE CODE:

Course Outcome

CO1-To have the comprehensive insight into the different enzymes used in Genetic engineering
lab

CO2-To obtain knowledge of construction of vectors

CO3-Students will be able to understand different type ofcloning methods.

CO4-Understand the principles of PCR& types

COS5- To know the different sequence methods

Unit I 10 Hrs
Basics Concepts: DNA Structure and properties; Restriction Enzymes; DNA ligase, Klenow
enzyme, T4 DNA polymerase, Polynucleotide kinase, Alkaline phosphatase; CRISPR- cas9,
Cohesive and blunt end ligation; Linkers; Adaptors; Homopolymeric tailing; Labeling of DNA:
Nick translation, Random priming, Radioactive and non-radioactive probes, Hybridization
techniques: Northern, Southern and Colony hybridization, Fluorescence in situ hybridization;
Chromatin Immunoprecipitation; DNA-Protein Interactions-Electromobility shift assay; DNasel
footprinting; Methyl interference assay

Unit I1 10 Hrs
Cloning Vectors: Plasmids; Bacteriophages; M13 mp vectors; PUC19 and Bluescript vectors,
Phagemids; Lambda vectors; Insertion and Replacement vectors; Cosmids; Artificial chromosome
vectors (YACs; BACs); Animal Virus derived vectors-SV-40; vaccinia/bacculo & retroviral
vectors; Expression vectors; pMal; GST; pET-based vectors; Protein purification; His-tag; GST-
tag; MBP-tag etc.; Intein-based vectors; Inclusion bodies; Methodologies to reduce formation of
inclusion bodies; Baculovirus and pichia vectors system, Plant based vectors, Ti and Ri as vectors,
Yeast vectors, Shuttle vectors

Unit ITT 6 Hrs
Cloning Methodologies: Insertion of Foreign DNA into Host Cells; Transformation; Construction
of libraries; Isolation of mRNA and total RNA; cDNA and genomic libraries; cDNA and genomic
cloning; Expression cloning; Jumping and hopping libraries; Southwestern and Far-western
cloning; Protein-protein interactive cloning and Yeast two hybrid system; Phage display;
Principles in maximizing gene expression

Unit IV 22 Hrs
PCR and Its Applications: Primer design; Fidelity of thermostable enzymes; DNA polymerases;
Types of PCR — multiplex, nested, reverse transcriptase, real time PCR, touchdown PCR, hot start
PCR, colony PCR, cloning of PCR products; Tvectors; Proof reading enzymes; PCR in gene
recombination; Deletion; addition; Overlap extension; and SOEing; Site specific mutagenesis;
PCR in molecular diagnostics; Viral and bacterial detection; PCR based mutagenesis, Mutation
detection: SSCP, DGGE, RFLP, Oligo Ligation Assay (OLA), MCC (Mismatch Chemical
Cleavage, ASA (Allele-Specific Amplification), PTT (Protein Truncation Test)

Sequencing methods: Enzymatic DNA sequencing; Chemical sequencing of DNA; Automated
DNA sequencing; RNA sequencing; Chemical Synthesis of oligonucleotides; Introduction of
DNA into mammalian cells; Transfection techniques; Gene silencing techniques; Introduction to
siRNA; siRNA technology; Micro RNA; Construction of siRNA vectors; Principle and
application of gene silencing; Gene knockouts and Gene Therapy; Creation of knock out mice;
Disease model; Somatic and germ-line therapy- in vivo and ex-vivo; Suicide gene therapy; Gene
replacement; Gene targeting; Transgenics; cDNA and intragenic arrays; Differential

gene expression and protein array.
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Text/References

1. S.B. Primrose, R.M. Twyman and R.W.OId; Principles of Gene Manipulation. 6th Edition,
S.B.University Press, 2001.

2. J. Sambrook and D.W. Russel; Molecular Cloning: A Laboratory Manual, Vols 1-3, CSHL,
2001.

3. Brown TA, Genomes, 3rd ed. Garland Science 2006

4. Selected papers from scientific journals.

5. Technical Literature from Stratagene, Promega, Novagen, New England Biolab etc.

6. Genes, Benjamin XII , 2017
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LAB-III (HARD CORE)

COURSE CODE:
Course Outcome

CO1 -
CO2 -
CO3 -
CO4 -
COs -

Practicals/ Experiments

1.

A

=

9

10.

11

Animal cell culture: preparation of media, culture and maintenance of cell lines,
trypsinization

Culture of transformed cells

MTT assay for cytotoxicity

Western blotting and detection

Study of fermenter (demo)

Immobilization of yeast by calcium alginate, gel entrapment and assay for enzyme
invertase

Assay of catalase.

Study of alcohol fermentation — alcohol from different substrates — estimation of alcohol
content

Solid state fermentation

Determination of the activity of enzyme protease

. Determination of the activity of enzyme amylase
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Estimation of Vitamin E

Estimation of Vitamin C

Estimation of aminoacid by ninhydrin method
Preparation of MS media

Induction of callus

Micropropagation

Suspension culture- production of secondary metabolites
Preparation of synthetic seeds

Database search for nucleotide and aminoacid sequences using BLAST
Study of sequence alignment

Construction of trees/dendrogram using sequence analysis
Structure prediction using homology searches

RAPD

Transformation

Bacterial gene expression

RFLP mapping

28.Isolation of plasmid DNA from E.coli

29. Restriction digestion of DNA

30. DNA ligation

31. production of citric acid by A.niger by submerged fermentation.
32.Estimation of citric acid by titrametric method

33. PCR

34. Isolation of antibiotic producing actinomycetes from soil sample

31



CLINICAL AND ADVANCED TECHNIQUE IN BIOTECHNOLOGY (SOFT CORE) - 48 Hrs

COURSE CODE:

Course Outcome

CO1-Diagnosis of diseases using enzymes as markers

CO2-analysis of blood and urine sample to interpret the diseases

CO3-Study of metabolic disorders and their diagnosis

CO4- Clinical trails of designed drugs/ biomolecules

CO5-Tools of Histopathalogy, Immunotechnology, microarray and DNA chips in understanding
the diseases

Unit I 16 Hrs
Diagnostic Enzymology: Mechanisms of elevated enzyme activities. Some important enzymes —
alkaline phosphates, creatine kinase, LDH, AST, ALT — isozyme changes

Blood: Composition, cells, functions of plasma proteins and lipo proteins in diseases. Disorders of
hemoglobin — Thalassemia, sickle cell anemia. Anemias — Microcytic, normocytic and
macrocytic.

Advanced methods in clinical analysis: Blood, urine and quantitative determination of metal
ions in body fluids

Liver: Biochemical indices of hepatobiliary diseases. Bile pigments — formation of bilirubin,
urobilinogen bile acids, jaundice — pre-hepatic, hepatic and post-hepatic; liver function tests,
diseases of the liver — hepatitis, cholestasis, cirrhosis, Gallstones.

Unit I1 8 Hrs
Kidney: Assessment of renal function — creatine clearance, renal calculi, uremia, laboratory investigation
of kidney disorders.

Cardiovascular Disorders: major cardio vascular system — Atherosclerosis — risk factors,
pathogenesis. Diagnosis and prognosis

Disorders of Amino Acid and nucleotide metabolism: Gout Lesch — Nyhan syndrome, orotic
acid urea phenyl ketonuria, alkaptonuria, maple-syrup urine.

Clinical trails of designed drugs/biomolecules.

Molecular detection of diseases, Amniocentesis

Unit ITT 12 Hrs
Microscopy: Phase Contrast Microscopy, Fluorescence Microscopy, Confocal and Inverted
Microscopy), Electron Microscopy (Transmission Electron Microscopy, Scanning Electron
Microscopy)

Diagnostics and immunological techniques: applications of immunological and molecular
diagnostic methods (RIA, ELISA, PCR, DNA finger printing) in forensic science and disease
diagnosis. In vitro antigen-antibody reactions, Coombs’ test, complement titration test (Direct and
indirect), Immunoflourescence, Immuno-enzymatic and ferritin technique, Immuno-
electromicroscopy. Immuno-electrophoresis, Western blot analysis. Hybridoma technology —
Monoclonal and polyclonal antibodies and their application

Unit IV 12 Hrs
Nanobio-technology: Introduction, types and synthesis of nanomaterial, protein — based nano
structures, DNA-based nano structures. Applications of nanomaterials, nano biosensors, drug and
gene diversity, disease diagnostics, cancer therapy, risk potential of nanomaterials.

DNA chip technology and micro arrays: Types of DNA chips and their production,
hybridization, application of micro arrays on DNA chips.

Genomic research: Methods for whole genome sequencing, genome sequence data, e-PCR,
genome sequence to annotation- methods for annotation of genome sequence.
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Reference Books

1.

11.

12.

13

Biochemistry — With Clinical Correlations. Devlin.

Clinical Biochemistry. Latner.

Principles of Instrumental Analysis. 5™ Ed. Douglas A Skoog, James Holler and Timothy
A Nieman.

Analytical and Preparative Separation Methods of Biomacromolecules. Hassan Y Aboul —
Enein.

Microbiology — Principles and Explorations. 5™ Ed. Jacquelyn G Black.

Genetic Engineering: Primose, S. B.

An introduction to molecular Bio-technology (Ed.) Wink.

Principles of gene manipulation and genomics. Primose, S. B. and Twyman, R. M.

Gene cloning and DNA analysis an Introduction. Brown, T. A. Blackwell Science
Company.

. Molecular Biology and Biotechnology. Walker, J. M. and Rapley, R. Panima Publishing

Corporation.

Molecular Biotechnology — Principles and application of Recombinant DNA. Glicks, R.
Bernard and Pasternak, J. Jack. Panima Publishing Corporation.

Molecular Biomethods Hand Book. Rapley, R and Walker, M. Jhon. Humana Press.

. Genes (VIII edition) Benjamin Lewin, Pearson Education International
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BIOSTATISTICS, BIOINFORMATICS AND BIOENTREPRENEURSHIP (SOFT CORE)
- 48 HRS

COURSE CODE:

Course Outcome

CO1-Application of statistics to understand and analyse the experimental results of biological

sciences

CO2-retrival of biological data

CO3-phylogenetic analysis

CO4-primer designing

CO5-drug discovery and molecular docking

Unit I 12 Hrs
Statistical concept: Data structure, sampling methods, collection, classification and tabulation of
data, graphical and diagrammatic representation, histogram, frequency polygon, frequency curve,
bar graph, pie chart.

Measure of central frequency: Mean, median, mode, mean deviation, standard deviation, standard
error

Types of distribution of data: Normal, binomial, Poisson, Z-test, t-test and ANOVA.

Correlation and regression

Unit IT 18 Hrs
Bioinformatics: Introduction, history, internet and bioinformatics, knowledge, discovery and data mining,
problems faced in bioinformatics area, opportunities in bioinformatics, human genome project.

Biological databases and their management: database concept, introduction, history of
databases, databases management systems, types of database, Codd rules, data normalization
biological databases — introduction, application and its importance, biological database and their
functioning, types of biological database, microbiological database, primary sequence database,
carbohydrate database, RNA database, genome database, organism database, biodiversity.

Sequence database: Introduction, nucleotide sequence database, protein sequence database, the
EMBL nucleotide sequence database, structure databases.

Bioinformatics software: Clustal V Multiple sequence alignment, Clustal W Version 1.7, Ras
Mol, Oligo, Mol script, TREEVIEW, ALSCRIPT, genetic analysis software, Phylip.

Computational biology: Introduction, data mining and sequence analysis, database similarities
searches, practical aspects of multiple sequence alignment, phylogentic analysis, predictive
methods using nucleic acid and protein sequences, submitting DNA sequences to the databases.

Unit ITI 10 Hrs
Innovation: Idea to enter into business, Designing and development of new products as per
market demands and their future prospective. Needs of customer, branding, distribution,
promotion and advertising.

Types of bio-industries and IPR: biopharma, bioagri and bioservices. IP protection &
commercialization strategies- freedom to operate.

Accounting and Finance : Business plan preparation, contracts, partnerships, business feasibility
analysis by SWOT, socio-economic costs benefit analysis; funds/support from Government
agencies like MSME/banks and private agencies like venture capitalists:/angel investors for bio
entrepreneurship; business plan proposal for virtual start up company. statutory and legal
requirements for starting a company/venture; basics in accounting practices: concepts of balance
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sheet, profit and loss statement, Valuation, Cash flow, double entry. Information technology for
business administration and expansion. Technology transfer.

Incubation centres: Govt. (C-CAMP, KBITS, CFTRI) and Private incubation centres for start-
ups.

Unit IV 8 Hrs
Marketing : Market conditions, segments, prediction of market changes; identifying needs of
customers; Market linkages, branding issues; developing distribution channels - franchising;
policies, promotion, advertising; branding and market linkages for virtual start-up company.

Business Strategy & HR: Entry and exit strategy; pricing strategy; negotiations with financiers,
bankers, government and law enforcement authorities; dispute resolution skills; external
environment/ changes; avoiding/managing crisis; broader vision—global thinking; mergers &
acquisitions.

Regulatory understanding:- GLP, GMP, GCP, PCB, IBSC, ISO

Bioentrepreneurship and case study: Importance of entrepreneurship; advantages of being
entrepreneur - freedom to operate; introduction to bioentrepreneurship — biotechnology in a global
scale; Scope in bioentrepreneurship; innovation — types, out of box thinking; skills for successful
entrepreneur — creativity, leadership, managerial, team building, decision making, Risk
assessment, opportunities for bioentrepreneurship- development programs of public and private
agencies (MSME, DBT, BIRAC, Start-up & Make in India).

References:

1. Singh Narendra, Project management and control, (Himalaya publishing house)

Prasanna Chandra, Projects: Planning, Analysis, selection, implementation& review (Tata McGrow
Hill)

P. GopalaKrishna& V.E. Rama Moorthy, Project management (Mac Millan India)

Chandra prasanna, proect preparation, Appraisal and Implementation (Tata Mcgrow Hill)

A. N. Desai, The dynamics of Entrepreneurial development and management (Himalaya publishing
house)

Biostatistical Analysis. Zar J. H. Printice-Hall International.

Methods in Biostatistics. Mahajan, B. K. Smt. Hindu Mahajan

Bioinformatics. David W. Mount.

Bioinformatics A Practical Guide to the Analysis of Genes and Proteins Andreas D.
Baxevanis and B. F. Francis Ouellette. A John Wiley & Sons, Inc., Publication.

10. Biostatistics. Daniel.

11. Handbook of Biostatistics A Review and Text. Christopher and Carvounis.

nok W

Al SRS

35



APPLIED BIOTECHNOLOGY (OPEN ELECTIVE) - 48 Hrs

Unit I 12 Hrs
Scope of Biotechnology in India and Karnataka.
Structure of plant,animal and bacterial cells. Biomolecules and their importance.

Enzyme Biotechnology
Introduction to application of enzymes in industry: Food & beverage, detergent, textile pharmaceutical and
leather.

Unit II 14 Hrs
Applications of Plant Cell and tissue culture technology

Improvement of hybrids, encapsulated seeds, production of disease resistant, stress resistant
plants, secondary metabolites from cell cultures

Transgenic plants for crop improvement, molecular farming from transgenic plants, edible
vaccines. Bioethics in plant genetic engineering.

Unit ITI 10 Hrs
Animal Cell Culture Techniques

Manipulation of reproduction in animals: Artificial insemination,embryo transfer, embryo
splitting, embryo sexing

In vitro fertilization technology(IVF): Embryo cloning, embryonic stem cells Invitro-
fertilization and embryo transfer in humans. Transgenic animals

Valuables products from animal cell culture (Tissue plasminogen activator, Blood factor VIII,
erythropoietin.)

Hybridoma technology: Production of monoclonal and polyclonal antibodies and their applications.
Bioethics in animal genetic engineeringcryopreservation, quantitation of cells, cytotoxicity assays.

Unit IV 12 Hrs
Industrial and microbial biotechnology

Growth media, sources of nutrition, sterilization, design of fermenter, batch, fed batch and
continuous culture.

Production of primary metabolites (vitamins, organic acids, alcohols and aminoacids). Production
of secondary metabolites (antibiotics)

Biopesticides (Biological control of plant pathogens, pests and weeds.).

Biofertilizers (microbial inoculants)

Food Biotechnology — Genetically modified foods, Nutraceuticals, detection of genetically
modified foods. Production of single cell proteins and mycoproteins.

Reference Books
1. Biotechnology. B. D. Singh
2. Biotechnology. R. C. Dubey
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OPEN ELECTIVE -FUNDAMENTALS OF BIOINFORMATICS

Contact Hours/ Week 4 Credits 4

Total Lecture Hours : 48

Course Outcomes:

e Ability to use popular bioinformatics tools to generate biologically meaningful results

o Ability to interpret biological results generated by a bioinformatics tool

e Application of some basic models and algorithms

e The students will gain an understanding of the computational challenges (and their solutions) in
the analysis of large biological data sets; they will understand how some of the commonly used
bioinformatics tools work, how to use these tools effectively

Unit I 12 Hrs

Introduction to Bioinformatics and Biological Database:

Introduction to bioinformatics, Review of Central Dogma, Genome organization -Prokaryotic and
Eukaryotic. Overview of Genome Projects — Human genome project. Introduction to DNA and protein
databases and their classification, file formats, information retrieval tools — Entrez, SRS, ARSA.
Nucleotide and Protein sequence and structure databases (NCBI, EMBL, DDBJ and PDB). Focus on
GenBank, UniProt, and Gene Ontology.

Unit IT 12 Hrs
Sequence Alignment and Database Similarity Searching:

Pairwise alignment: Alignment algorithm: Pairwise: Dot matrix method, Dynamic programming Method
(Needleman-Wunsch & Smith Waterman), Scoring Matrices — PAM and BLOSUM, Database Similarity
Searching: FASTA and BLAST. BLAST variants, Statistical parameters for BLAST output — e value, p
value and Bit Score.

Unit III 12 Hrs
Multiple sequence alignment:

Iterative, Progressive alignment. Application of MSA — 1. Phylogenetics — Phylogenetics Basics,
Terminologies, Gene versus species phylogeny, Forms of tree representation: Maximum Parsimony and
Distance methods 2. Gene prediction: Gene prediction in prokaryotes and eukaryotic 3. Protein Motif and
Domain Prediction: Identification of Motif and Domains in MSA — PSSM and Profile HMMs.
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Unit IV

Protein sequence analysis:

12 Hrs

Analysis of Scalar parameters: Protparam and pepstats: Hydropathy analysis (Membrane protein
prediction): Kyte-Doolittle plot, Helical Wheel representation. Secondary structure prediction, Protein
structure building-Homology modelling (Comparative modelling only) — SWISS MODEL server and
MODELLER, Protein Structure Visualization: Rasmol, Pymol, CN3D, Swiss PDB viewer, Chimera and

Discovery studio visualizer

Applications of Bioinformatics: Bioinformatics in pharmacy: overview of drug discovery process,

structure based and ligand-based drug design (CADD). Pharmacokinetics: absorption, distribution,

metabolism, excretion and toxicity of drugs.

REFERENCE BOOKS:

1 David W Mount

“Bioinformatics sequence and Genome analysis”, Cold Spring Harbor
Laboratory Press, ond Edition, 2013, 9989332257358

2 | Jin Xiong

Essentials Bioinformatics, Cambridge university press,3™ Edition, 2006,
9789335657325

3 Neil C. Jones and Pavel A.
Pevzner

An Introduction to Bioinformatics Algorithms, MIT Press,S‘h Edition,
2005, 8789432449328

4 | Steffen Schulze-Kremer

Molecular Bioinformatics: Algorithms and Applications, Walter de
Gruyter, 4" Edition, 1996, 9789432449327

5 Attwood T K, D J Parry-

Introduction to Bioinformatics, Pearson Education, 3 Edition, 2005,

Smith 9789332447329
6 | Michael R Barnes and Ian Bioinformatics for Geneticists, John Wiley & Sons Ltd, The Atrium,
C grey Southern Gate, Chichester, West Sussex PO19 8SQ, England

7 | Rui Jiang, Xuegong Zhang.
Michael Q. Zhang

Basics of Bioinformatics, Springer Heidelberg New York Dordrecht
London,

8 | Supratim Choudhuri

Bioinformatics for Beginners, Academic Press.

9 Peter Lake and Paul
Crowther

Concise Guide to Databases. Springer London Heidelberg New York
Dordrecht

10 | Arthur M. Lesk

Introduction to Bioinformatics, Oxford University Press Inc., New York

11 | Mahmood A. Mahdavi

Bioinformatics —Trends and Methodologies, InTech
Janeza Trdine 9, 51000 Rijeka, Croatia

12 | Catherine Hack and Gary
Kendal

Bioinformatics: Current Practice and Future Challenges for
Life Science Education: Biochemistry and Molecular Biology
Education Vol. 33, No. 2, pp. 82-85, 2005

13 | Teresa K. Attwood

The Babel of Bioinformatics, SCIENCE, Volume 290, Number 5491,
Issue of 27 Oct 2000, pp. 471-473.
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IV SEMESTER

PLANT BIOTECHNOLOGY (HARD CORE) - 48 Hrs

Unit I 10 Hrs
Plant tissue culture-General: Historical background: Requirements for in-vitro culture- Tissue
culture laboratory, Preparation of media, sterilization. Conventional plant breeding and plant
tissue culture.

Cell and Tissue Culture Technology: Role of hormones in growth and development of plants,
tissue-specific hormones. Callus Induction, Organogenesis, Somatic embryogenesis, cell
suspension culture and synthetic seeds

Somaclonal variations: Isolation of somoclonal variants, Factors affecting somoclonal variants —
applications

Micropropagation: Propagation from pre-existing meristem, shoot apical meristem, shoot and
node culture, micropropagation stages and applications

Unit II 15 Hrs
Germplasm preservation: cryopreservation, cryoprotectant, warming rate and recovery, gene
banks, applications.

Seed Health Technology

Introduction: Importance of Seed health, important seed-borne diseases; Seed Health diagnostics;
Management of seed-borne diseases.

Haploid Technology: Methods of haploid culture, Factors affecting anther and microspore
cultures, applications. Cytoplasmic male sterility in Indian Mustard.

Protoplast Technology: Isolation, purification and culture of protoplasts, protoplast fusion and

somatic hybridization, applications of somatic hybrids/ cybrids.

Secondary metabolite production: Induction of secondary metabolites by plant cell culture,
technology of plant cell culture for production of chemicals, biotransformation using plant cell
culture. Bioreactor systems and models for mass cultivation of plant cells.

Unit ITI 7 Hrs
Plant transformation techniques: Methods of gene transfer in plants, Agrobacterium mediated
transfer- mechanism of DNA transfer, general features of Ti and Ri plasmids, role of vir genes,
design of expression vectors, use of promoters and reporter genes; viral vectors, direct gene
transfer methods- electroporation, microinjection, particle bombardment, selection of
transformants, screening and field trials.

Unit IV 16 Hrs
Transgenic plants: Herbicide resistance, resistance against biotic stress- bacterial, viral, fungal
and insect resistance, abiotic stress, improved crop productivity, improved nutritional quality,
transgenic plants for floriculture, Qualitative trait loci and marker studies.

Growth- promoting bacteria in plants: Biological nitrogen fixation, genetic manipulation for
nitrogen fixation. Biocontrol of phytopathogens.

Molecular farming: Transgenic plants as production systems-production of alkaloids, steroids,
colouring agents, flavoring agents, biodegradable plastics, industrial enzymes, therapeutic
proteins, biopharmaceuticals, edible vaccines, plantibodies.

Intellectual Property Rights (IPR): IPRs and agricultural technology- implications for India,
WTO, WIPO, GATT, TRIPS. Plant Breeder's Rights, legal implications, commercial exploitation
of traditional knowledge, protection. Ethical issues associated with consumption of GM food,
labelling of GM crops and foods.

Reference Books
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12.
13.

14.
15.
16.
17.

Plant Signal Transduction. Scheel D and Wasterpack C. Oxford University Press.
Introduction to Plant Pathology. Strange R N. John Wiley and Sons Ltd.

Applied plant virology. Walkey. Chapman and Hall London.

Molecular Plant Pathology by Agrios.

Plant Tissue Culture Concepts and Laboratory Exercise. Trigiano R. N. and Gray, D. L.
CRC Press.

Plant Tissue culture — Supplement-7. Lindsey, K. Springer International Edition.
Introduction to Plant Tissue Culture. Razdon, M. K. Oxford and IBH Publishing Co. Pvt
Ltd.

Introductory to plant physiology. Noggle, R., Fritz, J. G. Prentice Hall of India Pvt. Ltd.
Plant Molecular Biology — A Practical Approach. Shaw, C. H. Panima Publishing
Corporation.

A Laboratory Manual of Plant Biotechnology. Purohit. Publisher Agrobios.

Introduction to Plant Biotechnology. Chawla, H. S.

Practical Application of Plant Molecular Biology. Henry, R. J. Chapman and Hall.

Plant Biotechnology — Laboratory manual. Chawla, H. S. Oxford and IBH publishing Co.
Pvt. Ltd.

Biotechnology. Gupta, P. K. Rastogi Publications.

Biochemistry and Molecular Biology of Plants. Buchanan, Gmissem and Jones.

Genetic Engineering of Crop Plants. Lyrett, G. W., Grierson, D.

Plant Molecular Biology. Grierson and S. N. Covey.
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ANIMAL BIOTECHNOLOGY (HARD CORE) - 48 Hrs

Unit I 10 Hrs
Culture of animal cells: Advantages and limitations of tissue culture, aseptic handling, facilities
required, media and cell lines. Primary culture: Isolation of mouse and chick embryos, human
biopsies, methods for primary culture, nomenclature of cell lines, sub culture and propagation,
immoretalization of cell lines, cell line designation, selection of cell line and routine maintenance.
Cloning and Selection: Cloning protocol, stimulation of plating efficiency, suspension cloning,
isolation of clones, isolation of genetic variants, interaction with substrate, selective inhibitors.

Unit II 16 Hrs
Cell separation and characterization: Density based, antibody based, magnetic and fluorescence
based cell sorting. Characterization of cells based in morphology, chromosome analysis, DNA
content, RNA and protein, enzyme activity, antigenic markers, cytotoxicity assays, cell
quantitation, cell culture contamination: monitoring and eradication, cryopreservation.

Culturing of specialized cells: Epithelial, mesenchymal, neuro ectodermal, hematopoietic gonad
and tumor cells, Lymphocyte preparation, culture of amniocytes, fish cells, confocal microscopy.
Stem cell culture and its applications

Organic and embryo culture: Choice of models, organ culture, histotypic culture, filter-well
inserts, neuronal aggregates whole embryo culture eggs, chick and mammalian embryos.

Unit ITI 16 Hrs
Cell and Tissue engineering: Growth factors for in situ tissue regeneration, biomaterials in tissue
engineering, approaches for tissue engineering of skin, bone grafts, nerve grafts. Hemoglobin
based blood substitutes, bio antificial or biohybrid organs. Limitations and possibilities of tissue
engineering.

/In virro fertilization and Embryo transfer: In vitro fertilization in Humans, Embryo transfer in
Humans, Super ovulation and embryo transfer in farm animals e.g: Cow.

Cloning of Animals: Methods and uses. Introduction, nuclear transfer for cloning, cloning from-
embryonic cells, adult and fetal cells. Cloning from short term cultured cells: cloning of sheep,
monkeys, mice, pets, goats and pigs. Cloning from long term cultured cells: Cloning of cows from
aged animals. Cloning efficiency, Cloning for production of transgenic animals, gene targeting for
cloned transgenic animals, cloning for conservation, human cloning: ethical issues and risks.

Unit IV 6 Hrs

Transfection methods and transgenic animals: Gene transfer or transfection, transfection of
fertilized eggs or embryos, unfertilized eggs, cultured mammalian cells, targeted gene transfer.
Transgenic animals and applications: mice and other animals, sheep, pigs, goats, cows and fish.
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The legal and socio-economic impact of biotechnology at national and international levels, public
awareness. Biosafety regulations- guidelines for research in transgenic animals, public awareness
of the processes of producing transgenic organisms

Reference Books

[S—

Anthony Atala, Robert P Lanza. 2002, Methods of tissue engineering, Academic press

Ian Freshney R. 2005, Culture of animal cells—A manual of basic techniques, John Wiley
and Sons Inc. Hoboken, New Jersey

Animal Cell Culture — A Laboratory Manual. Frushney.

Animal Biotechnology. Ballinic, C. A., Philip, J. P and Moo Young, M. Pergamon Press.
Genetic Engineering of Animals. Puhler, A. VCH Publisher.

Methods of Tissue Engineering. Anthony Atala, Robert P. Lanza.

Animal Cell Biotechnology — Methods and Protocols. Nigel Tenkins.
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PROJECT WORK/DISSERTATION (HARD CORE)

COURSE CODE:

Course Outcome
CO1-Review of recent research articles published in high impact journals and presentation by

students.

CO2-Students do conduct review of literature followed by hands on training to do piece of
research work.

CO3-They would be skill full to understand the experiment and interpret the result.

CO4-They get an idea to compile the data and present in the form of dissertation.

¢ Includes exhaustive review of literature on the topic selected, design of work,
standardization of techniques and execution of work

e Compiling of the data generated in the form of thesis. Interpretation of the result
correlating with the advanced information available in the literature.

e Research Paper presentation.
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M.Sc., Botany Choice - Based Credit System (CBCS) Syllabus
(CBCS-CGPA-Modified (2018-19)

JSS MAHAVIDYAPEETHA

JSS COLLEGE FOR ARTS, COMMERCE AND SCIENCE
(AUTONOMOUS) OOTY ROAD, MYSURU- 25

POST GRADUATE DEPARTMENT OF BOTANY

CORE SUBJECT: BOTANY - [POST GRADUATE]

DEGREE: M.Sc., BOTANY

1stand 3rd semester Changes made at BOS meeting held on 13.01.2022 (in %)
HC 1.3 Systematics of Angiosperms (5.17%)

HC 3.3 Plant Biotechnology (40.22%)

SC 3.3 Plant Propagation and Plant Breeding (1.7%)
OE 3.1 Plant Propagation Techniques (1.35%)
(CHANGES MADE ARE HIGHLIGHTED IN THE TEXT)

FIRST SEMESTER
Course/Paper
No. Code
1 | HARD CORE 1.1
2 | HARD CORE 1.2
3 | HARD CORE 1.3
SOFT CORE
4 1.1%*
SOFT CORE
5 1.2°%*
SOFT CORE
6 1.3%*
SOFT CORE
7 1.4%*

Title of the Course/ Paper

Virology, Bacteriology, Mycology and
Plant Pathology

Phycology, Bryophytes,
Pteridophytes and Gymnosperms

Systematics of Angiosperms

Fungal Biology and Biotechnology
Algal Biology and Biotechnology

Lichenology and Mycorrhizal
Technology

Phytopathology

Hrs/Week
L:T:P
2:2:2
2:2:2

2:2:2

2:2:2

2:2:2

2:2:2

2:2:2

Credits: 22
Credits

2:1:1
2:1:1

2:1:1+
(2 credits
for
submission

of tour

report)
2:1:3
2:1:1

2:1:1
2:1:1

2:1:1

*Field Study/Tour: The student shall undertake a field trip for a minimum of 2-3 days and
shall submit the herbaria and tour report for evaluation-2 credits.
**Any two soft core papers shall be studied.



SECOND SEMESTER
No. Course/Paper
Code
1 HARD CORE
2.1
2 HARD CORE
2.2
3 HARD CORE
2.3
4 SOFT CORE
2.1%*
5 SOFT CORE
2.2%
6 SOFT CORE
2.3*
7 OPEN

ELECTIVE 2.1

** Any two soft core papers shall be studied.

THIRD SEMESTER
No. | Course/Paper
Code
1 HARD CORE 3.1

HARD CORE 3.2
HARD CORE 3.3

SOFT CORE
3.1*

SOFT CORE
3.2%

SOFT CORE 3.3*

SOFT CORE 3.4*

OPEN
ELECTIVE 3.1

Credits: 18

Title of the Course / Paper Hrs/Wee Credits
k
L:T:P
Reproductive Biology of Angiosperms 2:2:2 2:1:1
and Plant Morphogenesis
Cell Biology and Genetics 2:2:2 2:1:1
Plant Breeding and Evolutionary 2:2:2 2:1:1
Biology
Plant Anatomy and Histochemistry 2:0:2 2:0:1
Ethno-Botany and Intellectual 2:0:2 2:0:1
Property Rights (IPR)
Economic Botany 2:0:2 2:0:1
Medicinal Plants 2:2:0 2:1:0
Credits: 16
Title of the Course /Paper f.l"rs.{)Week Credits
Biochemistry and Plant 2:2:2 2:1:1
Physiology
Molecular Biology 2:2:2 2:1:1
Plant Biotechnology 2:2:2 2:1:1
Molecular Genetics of Plants 2:2:2 2:1:1
Molecular Plant Pathology 2:2:2 2:1:1
Plant Propagation and Plant 2:2:2 2:1:1
Breeding
Phyto-chemistry and Herbal 2:2:2 2:1:1
Technology
Plant Propagation Techniques 2:2:0 2:1:0

* Any one soft core courses/papers shall be studied.



FOURTH SEMESTER Credits:
16

No. Course/Paper Title of the Course /Paper Hrs/Wk Credits
Code L:T:P
1 HARD CORE 4.1 Ecology, Conservation Biology and 2:2:2 2:1:1
Phytogeography
2 | HARD CORE4.2 | Project Work * | 4:2:2 | 8
3 SOFT CORE 4.1* Seed Technology 2:2:2 2:1:1
4 | SOFT CORE 4.2* | Seed Pathology 2:2:2 2:1:1
5 | SOFT CORE 4.3* | Bio-Analytical Techniques 2:2:2 2:1:1
6 | OPEN Plant Diversity and Human 2:2:0 2:1:1
ELECTIVE 4.1 Welfare

*Project Work: The student shall undertake a Project Work in the Department or in any
other University or Institute under the guidance of a Research Supervisor and shall submit a
Project Report duly signed by Student and Research Supervisor for Evaluation.

Semester- Wise Credit Pattern:

I Semester= 22 [HC- 12+2=14 + 08 (SC)]

II Semester= 24 [HC- 12 + 08 (SC) + 04 (OE)]
III Semester= 18 (HC- 08 + 06 (SC) + 04 (OE)]
IV Semester= 20 (HC-12 +04 (SC) + 04 (OE)]

In total=46 HC + 26 (SC) + 12 (OE)= The Department is offering 84 Credits of B.Sc. Honors/ M.Sc.
Botany (CBCS) Course including three Open Elective Course to the outside Department Students/

Important Note:
Student is required to earn the credit for qualifying B.Sc. Honors/ M.Sc. Botany from Department of
Botany as follows:

Hard Core offered by the Department= 46 (Against maximum of 56)

Soft Core offered by the Department = 26 (Against minimum of 16)

Minimum Open Elective to be earned by the Student (Outside the Department) = 04
A total of 76 Credit is required for qualifying B.Sc. Honors/ M.Sc. Botany Course.



SCHEME OF EXAMINATION/ASSESSMENT
MODEL QUESTION PAPER (THEORY)
JSS COLLEGE FOR ARTS, COMMERCE AND SCIENCE
(AUTONOMOUS) OOTY ROAD, MYSURU- 25

POST GRADUATE DEPARTMENT OF BOTANY
M.Sc., Degree ------ Semester Examination May/June-20--
BOTANY
COUSE/PAPEL: .ceeereereerrreneeressissesesasseseeressssssssssssesssnsassen
Course/Paper Code........covmnrrnenernrsensesesnssnesessessesesess

Time: 3 Hrs Max Marks: 70

Instructions: 1) Answer all questions.
2) Draw neat and labelled diagrams wherever necessary.

I. Answer the following; (10MCQs of 1 Marks each) 10X1=10
2 from Unit |
3 from Unit Il
2 from Unit 1l
3 from Unit IV

Il. Answer the following; 4X5=20

2 from Unit | with internal choice

2 from Unit Il with internal choice
2 from Unit lll with internal choice
2 from Unit IV with internal choice

llIl. Answer the following; 4 X10=40

2 from Unit | with internal choice

2 from Unit Il with internal choice
2 from Unit 11l with internal choice
2 from Unit IV with internal choice

SCHEME OF PRACTICAL EXAMINATION/ASSESSMENT
MODEL QUESTION PAPER (PRACTICALS)

JSS COLLEGE FOR ARTS, COMMERCE AND SCIENCE
(AUTONOMOUS) OOTY ROAD, MYSURU- 25
POST GRADUATE DEPARTMENT OF BOTANY

M.Sc., Degree | Semester Examination May/June-2018

BOTANY
COUISE/PAPEL: .ceeereeceerrreneenrssessesessssesesresassesssssssesssasaneses
Course/Paper Code.........oenmmnrennerssseessaesesesaseesssesasenss
Time: 3 Hrs Max Marks: 70
Conducting Experiment/Micro-preparation /Plant identification 15

Q Il. Minor experiment/ Demonstrations/ Procedure Writing
Q lll. Critically comments (3x5 Marks)

Q V. Identification 5x2 Marks)

Q V. Viva-voce examination

Q VI. Class Records/ Submissions

15
10
10
10

10



PO M.SC. BOTANY

Sl. No. PO
1. Conduct investigations of complex problems by the use of research-based knowledge on an
independent term project.
2. Transfer of appropriate knowledge and methods from one topic to another within the subject.
3. Carry out practical work, in the field and in the laboratory, with minimal risk.
4. Able to think logically and organize tasks into a structured form and assimilate knowledge and ideas
based on wide reading of text books and through the internet.
5. Apply the scientific knowledge of basic science, life sciences and fundamental process of plants to
study and analyse any plant form.
6. Knowledge and understanding of the range of plant biology in terms of structure, function and
environmental relationships.
7. Apply reasoning informed by the contextual knowledge to assess plant diversity, and the consequent
responsibilities relevant to the biodiversity conservation practice.
PSO M.SC. BOTANY
Sl. No. COURSE PSO
1. |Algal Biology and Biotechnology Phylogeny, thallus organisation, economic and ecological
importance of alagal community
2. |Biochemistry and Plant Physiology Biomolecules, metabolic pathways and stress physiology in
plants
3. |Cell Biology and Genetics Cell originals and Mendelian principles
4, Ecology, Conservation Biology and Diversity of vegetation, distribution and its conservation
Phytogeography
5. |Economic Botany Economic values of different crop plants and their
applications
6.  |Major Project Hands on experience in various fields of plant science
7. |Molecular Biology Molecular level organisation in prokaryotes and eukaryotes
with respect to various mechanisms involved
8. |Plant Anatomy and Histochemistry Anatomical features and organisation of cells in plants
9.  |Plant Breeding and Evolutionary Plant breeding methods, procedures and their application for
Biology crop improvement
10. |Plant Biotechnology Tissue culture techniques and its application in development
of resistant varieties
11. |Plant Propagation and Plant Breeding Propagation methods and plant breeding procedures and
their application in different fields
12. |Plant Propagation Techniques Propagation methods and procedures and their application in
different fields
13. |Phycology, Bryophytes, Pteridophytes  |Distribution, classification and phylogeny of lower plant
and Gymnosperms communities
14. |Phytopathology Concepts of plant diseases defence mechanisms in plants
and study of plant diseases
15. |Reproductive Biology of Angiosperms |Embryological study of growth and development using plant
and Plant Morphogenesis models
16. |Seed Technology Industrial scale processing of seeds up to marketing




17. |Systematics of Angiosperms Angiospermic plant family study with their phylogeny
18. |Virology, Bacteriology, Mycology and  |Diversity, distribution of microorganism with respect to
Plant Pathology their economic aspects
CO M.SC. BOTANY
Sl. No. COURSE co
1. | Algal Biology and Biotechnology | Specify in depth of thallus organization and phylogeny in algae
2. | Algal Biology and Biotechnology | Understand the details of toxins, blooms and distributions of
algae
3. | Algal Biology and Biotechnology | Deliberate in depth about cultivation and marketing algae
4. | Algal Biology and Biotechnology | Specify the details of Algal products and uses
5. Biochemistry and Plant Learn in details with biomolecules and their function
Physiology
6. Biochemistry and Plant Understand in depth about solute transport and photosynthesis in
Physiology plants
7. Biochemistry and Plant Specify the details of metabolism of nitrogen, lipids and plant
Physiology hormones
8. Biochemistry and Plant Understand in depth about Stress physiology
Physiology
9. | Cell Biology and Genetics Learn in detail about cell membranes transport and proteins
10. | Cell Biology and Genetics Deliberate the Functions of cell organelles, programed cell death
11. | Cell Biology and Genetics Specify the extensions of Mendelian principles
12. | Cell Biology and Genetics Learn about Sex determination and dosage compensation
13. | Ecology, Conservation Biology Understand the diversity of ecosystem and types of ecosystems
and Phytogeography
14. | Ecology, Conservation Biology Learn the in details of pollution and environmental biology
and Phytogeography
15. | Ecology, Conservation Biology Study the importance of biodiversity and conservation biology
and Phytogeography
16. | Ecology, Conservation Biology Detailed study of phytogeography and crop distribution
and Phytogeography
17. | Economic Botany Specify the details of cereals, millets, pulses, oil yielding plants
and study of horticultural plants and floriculture
18. | Economic Botany Deliberate the characteristics of sugar yielding plants, spices and
condiments
19. | Economic Botany Understand the importance of fibre, timber and gum yielding
plant
20. | Economic Botany Deliberate on the medicinal plants and their applications
21. | Major Project Learn the details of literature survey and methodology in research
22. | Molecular Biology Identify the characteristics of genetic materials and its replication
23. | Molecular Biology Learn the details of molecular basis of mutation, repair and
recombination
24. | Molecular Biology Deliberate the details of RNA formation, processing of RNA and
post-RNA
25. | Molecular Biology Understand in depth of gene regulation in prokaryotes and
eukaryotes
26. | Plant Anatomy and Learn in details of primary vegetative body of the plants
Histochemistry
27. | Plant Anatomy and Deliberate in details of differentiation in vascular tissues and
Histochemistry study of apical meristems in shoot and root
28. | Plant Anatomy and Deliberate the characteristics of secondary growth
Histochemistry
29. | Plant Anatomy and Understand the details of plant histochemistry




Histochemistry

30. | Plant Breeding and Evolutionary Learn in depth about plant breeding methods and techniques
Biology
31. | Plant Breeding and Evolutionary Understand the details of breeding for specific purposes
Biology
32. | Plant Breeding and Evolutionary Learn the details of Nature of evolution
Biology
33. | Plant Breeding and Evolutionary Identify the characteristics of variation and speciation
Biology
34. | Plant Biotechnology Understand in depth about plant tissue culture and its techniques
35. | Plant Biotechnology Specify the genetic engineering and tools used in it
36. | Plant Biotechnology Understand the details of genetic manipulation, transgenic
approaches to produce resistant plants
37. | Plant Biotechnology Learn the details of engineering of crop plants for production of
secondary metabolites
38. | Plant Propagation and Plant Learn the details of importance of plant propagation, vegetative
Breeding propagation and micro propagation
39. | Plant Propagation and Plant Understanding of basic concepts of plant breeding and genetics
Breeding
40. | Plant Propagation and Plant Study types, purposes of plant breeding
Breeding
41. | Plant Propagation and Plant Deliberate study of advanced breeding aspects
Breeding
42. | Plant Propagation Techniques Learn the details of importance of plant propagation
43. | Plant Propagation Techniques Understand in depth about types of vegetative propagation
44. | Plant Propagation Techniques Learn the techniques of budding and layering
45. | Plant Propagation Techniques Deliberate in details with examples of micro propagation in
forestry and horticulture plants
46. | Phycology, Bryophytes, Understand the details of diversity, distribution, pigmentation and
Pteridophytes and Gymnosperms | life cycle of algae
47. | Phycology, Bryophytes, Deliberate in depth of Bryophytes life cycle, classification,
Pteridophytes and Gymnosperms | phylogeny and Economic importance
48. | Phycology, Bryophytes, Understand the details of Pteridophytes life cycle, phylogeny,
Pteridophytes and Gymnosperms | classification, economic importance and anatomy
49. | Phycology, Bryophytes, Write down in details with examples Gymnosperms history,
Pteridophytes and Gymnosperms | reproduction, edconomic importance and interrelationship
50. | Phytopathology Learn the details of the concept, causative agents and disease
cycle of plant pathogens
51. | Phytopathology Deliberate the details of defense mechanisms in plants and its
genetics
52. | Phytopathology Study of Management of plant diseases
53. | Phytopathology Identify in details with examples of diseases in crop plants
54. | Reproductive Biology of Understanding the microsporogenesis and historical overview
Angiosperms and Plant
Morphogenesis
55. | Reproductive Biology of Specify in details with examples about megasporogeneis,
Angiosperms and Plant fertilization, endosperm and embryo
Morphogenesis
56. | Reproductive Biology of Specify the details of models and concepts of plant
Angiosperms and Plant morphogenesis
Morphogenesis
57. | Reproductive Biology of Understand in details with examples of plant growth and
Angiosperms and Plant development, photomorphogenesis
Morphogenesis
58. | Seed Technology Understand the seed science and concepts
59. | Seed Technology Study the seed production and processing methods




60. | Seed Technology Learn about seed quality parameters and tests
61. | Seed Technology Deliberate the procedure of seed certification
62. | Systematics of Angiosperms Understand the principles and applications of Taxonomy of
angiosperms
63. | Systematics of Angiosperms Specify the details of taxonomic literature
64. | Systematics of Angiosperms Deliberate in details with examples Dicot and monocot family
and features of classification systems
65. | Systematics of Angiosperms Specify in details molecular systematics with examples of
softwares and databases
66. | Virology, Bacteriology, Mycology | Learn the classification and characteristics of viruses, viroids,
and Plant Pathology prions and diseases of it
67. | Virology, Bacteriology, Mycology | Deliberate in details with examples of Bacteria, archeabacteria,
and Plant Pathology actinomycetes and mycoplasma and its economic importance
68. | Virology, Bacteriology, Mycology | Specify the Fungal diversity, life cycle and economic importance
and Plant Pathology of fungi
69. | Virology, Bacteriology, Mycology | Understand in details of etiology, distribution and management of
and Plant Pathology plant disease




1)

2)
3)
4)
5)
6)
7)
8)
9)

BOTANY: I SEMESTER- HARD CORE 1.1
VIROLOGY, BACTERIOLOGY, MYCOLOGY AND PLANT PATHOLOGY

Theory-32 Hrs

Unit-1: Virology: Origin and evolution of viruses; Classification of viruses-ICTV and Baltimore
Systems; Genome diversity in viruses; Methods of cultivation of viruses; Purification and
detection of viruses; Transmission of viruses; Mechanism of replication of DNA and RNA
viruses; Viroids - Structure and multiplication; Prions - structure and multiplication; Prion
diseases.

Unit-2: Bacteriology: Introduction and classification of Bacteria by Bergey’s Manual of
Determinative and Sytematic Bacteriology; C. R. Woese- Three domain classification of
Bacteria; Archaebacteria and Eubacteria - diversity and evolution; Nutritional types of
bacteria; Bacterial growth; Recombination in bacteria (conjugation transformation, and
transduction); Brief account on actinomycetes; Structure and multiplication of Mycoplasma
and Phytoplasmas; Economic importance of bacteria.

Unit -3: Mycology: Present status of fungi; Outline classification of fungi (Ainsworth-1973).
Vegetative organization in fungi; Nutrition in fungi (saprotrophs, biotrophs, necrotrophs;
symbiotrophs); Methods of reproduction in fungi - Asexual and sexual methods; Spore
liberation in fungi; Evolution of sex in fungi; Heterothallism and parasexuality; Life cycle
pattern and phylogeny of Myxomycotina, Mastigomycotina, Zygomycotina, Ascomycotina,
Basidiomycotina and Deuteromycotina; Fungi and their economic importance.

Unit-4: Plant Pathology: Concepts and scope of plant pathology; Plant diseases and crop
losses; Classification of plant diseases; Parasitism and disease development; Effect on
physiology of host; Host range of pathogens; Defence Mechanisms in Plants; Plant Disease
epidemics and plant disease forecasting; Methods of plant disease management; Study of
plant diseases- Sandal Spike, Citrus Canker, Bacterial Blight of Paddy, Late Blight of Potato,
Downy Mildew of Bajra, Tikka Disease of Ground nut, Grain Smut of Sorghum. Phloem
Necrosis of Coffee, Root Knot Disease of Mulberry.

Practicals-32 Hrs

Laboratory guidelines, design, tools, equipments and other requirements for studying
microorganisms.

Measuring the dimensions of microorganisms using Micrometry.

Determining total count of microbes using Haemocytometer.

Gram and special staining of bacteria.

Preparation of NA, PDA, sterilization, pouring, inoculation and culturing of bacteria/fungi.
Staining of fungi including VAM fungi.

Identification of fungi.

Measurement of bacterial growth by Spectrophotometer.

Recording environmental factors (Temperature, RH, and Rainfall and wind velocity).

10) Splash liberation of spores from diseased tissue.
11) Estimation of total phenols in diseased and healthy plant tissues.
12) Study of the following diseases: Sandal Spike, Citrus canker, Bacterial Blight of paddy, Late

Blight of Potato. Downy Mildew of Bajra, Tikka disease of ground nut, Grain smut of
Sorghum, Phloem Necrosis of Coffee, Root Knot disease of Mulberry.
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BOTANY: | SEMESTER - HARD CORE 1.2
PHYCOLOGY, BRYOPHYTES, PTERIDOPHYTES AND GYMNOSPERMS

Theory-32 Hrs

Unit-1: Phycology: Diversity and distribution of algae; Unicellular, colonial, filamentous,
heterotrichous, parenchymatous, pseudoparenchymatous, siphonous forms; General
characteristics, classification and phylogeny of algae; Pigmentation in algal groups; Role of
photosynthetic and accessory pigments; Life cycles in algae - haplontic, diplontic,
isomorphic, heteromorphic; Economic importance of algae.

Unit -2: Bryophytes: Introduction, general characteristics, classification and phylogeny of
Bryophytes; Distribution, habitat, external and internal morphology and reproduction;
Comparative account on gametophytes and sporophytes of bryophytes; Economic and
ecological importance.

Unit -3: Pteridophytes: Introduction, classification and phylogeny; Morphology, anatomy
reproductive biology and phylogeny; Psilophytes, Lycophytes, Sphenophytes, Filicophyta;
Evolution of sorus; evolution of sporangium; Gemetophyte development - homosporous and
heterosporous ferns; Heterospory and seed habit; Stelar evolution in Pteridophytes; Ecology
of Pteridophytes; Economic importance.

Unit- 4: Gymnosperms: Distribution, general characteristics, classification and phylogeny of
Gymnosperms; Range in morphology, anatomy, reproduction and interrelationships of -
Cycadales, Ginkgoales, Coniferales, Gnetales; Pteridosperms; Economic importance of
Gymnosperms.

Practicals-32 Hrs

1-4) Algae: Study of Cyanophyceae: Anabaena, Oscillatoria; Study of Chlorophyceae:
Oedogonium, Pediastrum; Study of Phaeophyceae: Turbinaria, Ectocarpus; Study of
Rhodophyceae: Gracilaria, Batrachospermum; Economic products of algae.

5-7) Bryophytes: Study of morphology, anatomy and reproductive morphology -
Hepaticopsida- Marchantia, Dumortiera; Anthocerotopsida- Anthoceros, Notothylas;
Bryopsida- Bryum and Polytrichum.

8-10) Pteridophytes: Study of vegetative habit, anatomy and reproductive morphology of
Psilotum, Lycopodium, Isoetes, Ophioglossum, Botrychium, Angiopteris, Pteris,
Hymenophyllum, Marselia, Salvinia, Azolla; Paleobotany- Study of Lepidodendrales,
Calamitales, Sphenophyllales and Coenopteridales (Fossil Pteriodophytes).

11-12) Gymnosperms: Study of morphology, anatomy and reproductive morphology of
Zamia, Pinus and Ephedra, Ginkgo, Auracaria, Podocarpus, Gnetum, Agathis, Cupressus,
Thuja; Economic importance of Gymnosperms.
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BOTANY: | SEMESTER - HARD CORE 1.3
SYSTEMATICS OF ANGIOSPERMS

Theory-32 Hrs

Unit-1: Introduction to plant systematics; Plant classification systems-artificial, natural and
phylogenetic systems; Contributions of Carolus Linnaeus, Michel Adanson, de Jussieu, de
Candolle to plant classification; Concepts of taxonomic hierarchy; Taxonomic Categories-
Genus concept; Species concept; Intraspecific categories; subspecies; varieties and forms;
History of botanical nomenclature; ICBN and ICN aims and principles; Rules and
recommendations; Rule of priority; Typification; Author citation, Legitimate and illegitimate
names; Name changes and synonyms; Effective and valid publication; Herbarium and its
significance; Botanical gardens.

Unit-2: Taxonomic Literature: General taxonomic indices, world floras and manuals;
Monographs and revisions; Bibliographies, catalogues and reviews; Periodicals, glossaries
and dictionaries; Hortus Malabaricus; Taxonomic websites-IPNI, Plant List, Tropicos,
Botanico-Periodicum-Huntianum (BPH); Biodiversity Heritage Library (BHL); Botanicus, Index
Herbariorum; Taxonomic Keys- bracketed keys, indented keys, numbered keys, edge
punched and body punched keys.

Unit-3: Study of plant classification Systems; Broad outlines of Bentham and Hooker’s
system, Engler and Prantl’s system, Hutchinson’s system, Takhtajan’s system, and
Cronquist’s system; Numerical Taxonomy-principles, selection of characters, merits and
demerits; Angiosperm Phylogeny Group (APG) Ill & IV classification; Study of angiosperm
families-Magnoliaceae, Nympheaceae, Urticaceae, Papaveraceae, Euphorbiaceae,
Acanthaceae, Rubiaceae, Alismataceae, Cyperaceae, Commelinaceae, Zingiberaceae,
Liliaceae, Dioscoreaceae and Orchidaceae.

Unit-4: Molecular Systematics: Nuclear, mitochondrial and chloroplast genes. Gene
sequencing, analysis of molecular data, alighnment of sequences; Phylogenetic tree
construction-Maximum Likelihood and Neighbour Joining Methods; Phylogenetic
analysisrooted and unrooted trees; Data analysis- alighment, substitution, model building;
Phylogentic softwares-CLUSTAL W, MEGA, Mesquite, PAUP, PHYLIP, Treefinder, TreeBase.

Practicals-32 Hrs

1) Methods of preparation and maintenance of Herbaria.

2-4) Afield trip of three days to a floristically rich area to study plants belonging to different
families (Every student shall submit a report for evaluation for two credits).

5-10) Identification of the flowering plants in and around Mysore using keys, floras and
monographs.

11-12) Construction of phylogenetic tree based on molecular data of plant species retrieved from
GenBank.
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BOTANY: | SEMESTER - SOFT CORE 1.1
FUNGAL BIOLOGY AND BIOTECHNOLOGY
Theory-32 Hrs
Unit-1:Introduction and historical overview of mycology; General characteristics and
importance of fungi in human life; Fungi —Taxonomy and Systematics; Fungi in genetic and
applied research; Estimation of Fungal diversity; Quantitative Indices- species richness,
species evenness and species abundance; Molecular methods used for fungal diversity
estimation-nuclear genome, messenger RNA transcripts, Ribosomal/DNA sequence
comparisons and mitochondrial genome.

Unit-2:Macro fungi and micro fungi living on plant substrata; Lignicolous macrofungi;
Lichenized fungi; Sequestrate fungi; Endophytic fungi; Saprobic soil fungi; Fungi in
stressful environment; Mutualistic, arbuscular, and endomycorrhizal fungi; Yeasts;
Fungicolous fungi; Fungi in fresh and marine water habitats; Fungi associated with
aquatic animals; Fungi as parasites of humans and plants; Fungi associated with animals,
insect, arthropod and nematodes; Coprophilous fungi.

Unit-3:Fungal Fermentation and Food Products: Food and Beverages; Single cell proteins-
Myco-proteins; Food processing by fungi-bread, soybean products, cheese and fermented
milk; Fungal secondary metabolites-antibiotics, immunosuppressive agents, anti-tumour
agents, fungal toxins as medicines; Fungal pigments; Steroid transformation; Fungal
enzymes; Bio-control agents; Application of molecular biology in fungal biotechnology.

Unit-4: Mushrooms and fungi in medicine; Toxic macromycetes; Mushroom cultivation;
Model organisms- Saccharomyces cerevisiae/Neurospora crassa; Bio-deterioration of food
grains and mycotoxins; Fungal communities of herbivore dung; The fungal communities of
composts; Fungal interactions and practical exploitation; Heavy metals in fungi-
accumulation and sorption; Biotechnology of wood rotting fungi.

Practicals-32 Hrs

1) Study of Myxomycetes and Chytridiomycetes

2) Study of Plasmodiophoromycetes and Oomycetes

3) Study of Zygomycetes

4) Study of Ascomycetes

5) Study of Basidiomycetes

6) Study of

Deuteromycetes 7)Study of

Lichens

8) Study of VAM fungi

9) Detection of aflatoxin B1

10) Cultivation of Oyster mushroom.

11) Alcoholic fermentation of grape juice by Saccharomyces.
12) Cultivation of Penicillium and testing antibiotic principle.
13) Study of edible and poisonous mushrooms.

14) Study of fungal model organisms - Saccharomyces cerevisiae/Neurospora crassa
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BOTANY: | SEMESTER - SOFT CORE 1.2

ALGAL BIOLOGY AND BIOTECHNOLOGY
Theory-32 Hrs
Unit-1:Algal Biology: Historical development of Phycology and contributions of Phycologists;
Thallus  organization in  algae-Cyanophyceae,  Chlorophyceae,  Charophyceae,
Euglenophyceae, Xanthophyceae, Bacillariophyceae, Phaeophyceae and Rhodophyceae;
General characteristics, algal classification, affinities and phylogeny- polyphasic approach;
Molecular markers for phylogenetic study; Algal physiology- ultra-structure of cells;
Photosynthesis and respiration.

Unit-2: Algal blooms and Toxins: Blooms produced by algal groups; Toxins produced by
cyanobacteria, diatoms, dinoflagellates, prymnesiophytes and eugleoids; bioaccumulation
and biomagnification; effects of toxins on aquatic life and humans; Scenario in coastal
waters of India- monitoring and safety measures; Algal communities of extreme
environments- Thermal hot springs, cold springs, snow and ice; Fresh water algae-
Ecological classification of fresh water organisms; Lentic communities of algae (pond, lake,
bog, swamp); Lotic communities (streams, rivers, rapids; Marine algae- Marine biota;
zonation; quantitative study of phytoplanktons, marine communities of algae.

Unit-3: Algal Biotechnology: Algal culture techniques; general principles; physical
parameters; culture media; strain improvement; Algal cultivation methods-conventional,
advanced; Cultivation of microalgae-Spirulina and Dunaliella; Media, seeding, cultivation
systems, harvesting; processing, drying methods, packaging, marketing; Algal cultivation and
production in India; Cultivation of macroalgae- Porphyra; Nutritional value; importance of
life cycle; methods of cultivation in advanced countries; Pillar, semi raft floating and open
sea cultivation.

Unit-4: Applications of algae/products: Pollution indicators, treatment of waste water
plants, heavy metal toxicity and phyco-remediation; Bio-fouling and biofuel production;
Algal products as sources of nutraceuticals; Food colorants; Aquaculture feed; Therapeutics
and cosmetics; Medicines; Dietary fibres from algae and uses; Biotechnological applications
of algal silica and oils.

Practicals-32 Hrs

Study of fresh water planktonic forms in the lake samples.

Study of fresh water diatoms.

Chlorophyceae: Ulva, Caulerpa, Halimeda, Acetabularia.
Xanthophyceae: Mounting of Botrydium from soils.

Phaeophyceae: Dictyota, Sargassum, Cystophyllum.

Rhodophyceae: Gracilaria, Gelidium.

Cyanophyceae: Microcystis, Nostoc, Spirulina.

Estimation of carotene content in algal cells .

Culturing of microalgae: Spirulina/ Chlorella/Scenedesmus/Dunaliella.

10) Applications of algal products: Agar, spirulina tablets/powder, beta-carotene,

phycobiliproteins, triglycerides, Mycosporine like amino acids (MAA), diatom silica as
nanoparticles.

11) Visit to National Institute of Oceanography, Goa.
12) Study of algal herbaria.
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BOTANY: | SEMESTER - SOFT CORE 1.3
LICHENOLOGY AND MYCORRHIZAL TECHNOLOGY

Theory-32 Hrs

Unit-1: Introduction: Photobionts- identification, reproduction, and taxonomy of
photobionts; Occurrence within lichens; Mycobionts- Lichenized versus nonlichenized fungi;
Bryophilous and folicolous lichens; Thallus morphology and anatomy; Growth forms -
crustose lichens, foliose lichens, fruticose lichens; Vegetative structures- Homoiomerous
thallus, stratified thallus, cortex, epicortex, and epinecral layer, photobiont layer and
medulla, lower cortex, Attachment organs and appendages; Cyphellae and pseudocyphellae;
Cephalodia (Photosymbiodemes); Reproductive structures- sexual reproduction in lichen-
forming ascomycetes; Mating systems, dikaryon formation, Ascomal ontogeny,
Ascosporogenesis; Ascus structure and function; Generative reproduction: ascoma,
perithecia, apothecia, Thallinocarpia, Pycnoascocarpia, Hysterothecia, Asci, Basidioma;
Vegetative reproduction- aposymbiotic propagules, symbiotic propagules; Systematics of
lichenized fungi- History, classification and phylogeny.

Unit-2: Morphogenesis- Acquisition of a compatible photobiont; Recognition and specificity;
Structural and functional aspects of the mycobiont—photobiont interface; Genotypes and
phenotypes, growth patterns; Biochemistry and secondary metabolites- intracellular and
extracellular products; The fungal origin of the secondary metabolites; Major categories of
lichen products; Application to pharmacology and medicine; Harmful properties of lichen
substances, lichens in perfume, lichens in dyeing; Stress physiology and the symbiosis- stress
tolerance, limits to stress tolerance; harmful effects of stress, constitutive and inducible
stress tolerance, evolution of stress tolerance in lichens; Modes of water uptake, light,
temperature, carbon dioxide; The carbon economy of lichens.

Unit-3: Nitrogen, its metabolism and potential contribution to ecosystems, Methods of
determination of nitrogen fixation; Nutrients- chemical and physical properties of nutrients
and metals; Nutrient requirements, sources of nutrients, accumulation mechanisms,
compartmentalization of elements within lichens; Metal toxicity, metal tolerance;
Environmental role of lichens- dispersal, establishment, pedogenesis and biodeterioration;
Community structure, succession, ecosystem dynamics; Animal and lichen interactions;
Forest management, conservation, environmental monitoring; Lichen sensitivity to air
pollution- lichens in relation to sulfur dioxide, oxidants and lichens, hydrogen fluoride and
organopollutants.

Unit-IV: Mycorrhizal fungi: Introduction and classification; Types of mycorrhizas- Arbutoid
mycorrhizas, ectomycorrhizas, vesicular arbuscular mycorrhizas or arbuscular mycorrhizas,
ectendomycorrhizas, ericoid mycorrhizas, monotropoid mycorrhizas and orchid mycorrhizas;
Phoshate solubilisation; Ecological significance of AM fungi; Importance of mycorrhiza in
evolution of land plants; Role of mycorrhiza in agriculture, horticulture and forestry.

Practicals-32 Hrs

1-3) Survey of lichen vegetation in the study area: Frequency, density and abundance.
4) Determination of species richness and species diversity.

5) Isolation and maintenance of cyanobionts and phycobionts

6) Isolation and maintenance of mycobionts
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D)
2)
3)
4)

5)

7) Analysis of secondary metabolites of lichens.

8) Biological activity of secondary metabolites of the lichens.

9) Culture methods for lichens and lichen symbionts.

10) Root clearing and staining technique to study arbuscular mycorrhizal fungi.
11) Assessment of % root colonization of arbuscular mycorrhizal fungi.

12) Isolation and identification of arbuscular mycorrhizal fungi.
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BOTANY: |- SEMESTER - SOFT CORE 1.4
PHYTOPATHOLOGY

Theory-32 Hrs

Unit-1: Concept of plant disease, Economic aspects of plant diseases; Types of plant
diseases- Infectious diseases and non-infectious diseases; Causative agents of plant
diseases; Angiospermic parasites; Development of plant pathology; Plant pathology in
practice- Plant Clinic and Plant Doctor Concept; Parasitism and pathogenicity; Disease
triangle; Infections and colonization; Weapons of plant pathogens; Effect of pathogen on
physiology of host plant (photosynthesis, translocation and transpiration, respiration,
permeability, transcription and translation).

Unit-2: Defence mechanisms in Plants- Pre-existing structural and chemical defences,
induced structural and biochemical defences; Plant disease epidemiology- Elements of an
epidemic and development of epidemics; Plant Disease forecasting; Genes and Diseases,
Gene for gene concept, non-host resistance; Types of plant resistance to pathogens
(Horizontal and Vertical Resistance); ‘R’ Genes and ‘avr’ genes; Genetics of virulence in
pathogens and resistance in host plants; Breeding for disease resistance.

Unit-3: Management of Plant Diseases: Exclusion, eradication, cross protection, direct
protection, integrated disease management, chemical methods of plant disease control;
Biotechnological approaches to plant disease management; Gene silencing and disease
control; Mechanism of gene silencing and control of viral diseases; Engineered resistance to
viral, bacterial, fungal and insect diseases of crop plants.

Unit-4:Study of diseases of crop plants: Potato Spindle Tuber Disease, Tobacco Mosaic
Disease, Sandal Spike Disease, Bacterial blight of Paddy, Citrus Canker, Late Blight of Potato,
Downy Mildew of Maize, Blight of Paddy, Angular leaf spot of Cotton, Tikka disease of
ground nut, Rust of coffee, Grain and Head smut of Sorghum. Leaf blight of Paddy, Blast of
Paddy, Powdery mildew of cucurbits, Wilt of Tomato, Phloem Necrosis of Coffee, Root Knot
of Disease of Mulberry and Vegetables; Non-parasitic diseases of plants; Seed-borne
diseases.

Practicals-32 Hrs

1) Isolation of bacterial, fungal, and nematode plant pathogens of crop plants.

2) Study of mineral deficiency diseases of Tomato and French bean.

3) Estimation of foliar infection by Stover’s method.

4) Study of spore germination.

5) Estimation of total phenols in diseased and healthy plant tissues.

6) Mycoflora analysis by Standard Blotter Method SBM/agar plating method.

7)-9) Study of Tobacco mosaic, Bacterial blight; Downy mildew of Maize; Powdery mildew of
cucurbits; Grain smut of sorghum; Leaf rust of Coffee; Root Knot of Mulberry. Bunchy top of
banana, Grassy shoot of sugar cane, Little leaf of Brinjal; Potao Spindle Tuber Disease
(PSTVd)

10) Study of effect of pathogens on seed germination and vigour index.

11) Study of effect of fungicide on seed-borne pathogens.

12) Study of Fungal bio-control agents.

References:
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BOTANY: II- SEMESTER- HARDCORE 2.1
REPRODUCTIVE BIOLOGY OF ANGIOSPERMS AND PLANT MORPHOGENESIS

Theory-32 Hrs

Unit-1: Reproductive Biology of Angiosperms: Historical overview; Contributions of

P. Maheshwari; BM Johri; BGL Swamy to the development of embryology in India;
Microsporogenesis and Microgametogenesis- wall layers and functions; Tapetum- types,
concept of male germ unit and its significance; Pollen morphological features; Unusual
features-pollen development in Cyperaceae, pollen embryosac; Concept and scope of

palynology.

Unit-2: Megasporogenesis and Megagametogenesis; Ovular structure and types;
Development of monosporic, bisporic, tetrasporic and special types of embryo sacs; Ultra
structure and nutrition of female gametophyte, concept of female germ unit and its
significance; Fertilization- a general account, double fertilization, single fertilization,
heterofertilization and polyspermy; Pollen recognition and rejection reactions - types,
structures, methods to overcome incompatibility reactions; Endosperm- types, haustorial
variations, ruminate and composite endosperm; Embryo- structure, development of
monocot, dicot and grass embryo; Significance of embryonal suspensor; Experimental
Embryology- scope and applications.

Unit-3: Plant Morphogenesis: Models of morphogenesis- comparison of plant v/s animal
morphogenetic pathways: Embryo, Arabidopsis thaliana; Concepts- cell fate/ fate maps,
gradients, stem cells in plants and their significance in development, polarity, symmetry,
totipotency of cell types, pleuripotency, plasticity, differentiation, redifferentiation,
dedifferentiation and regeneration in Acetabularia and Arabidopsis thaliana.

Unit-4: Plant Growth and Development: Types, shoot apical meristems, root meristems;
control of cell division in meristems; Quiescent center and meresteme de attente;
Arabidopsis- vascular patterning and leaf development, abnormal growth; Cellular basis of
growth- maintenance of cell shape; Cytoskeletal elements; Photomorphogenesis- definition,
history, Hartmann’s technique; Photoreceptors and photo morphogenesis, localization and
properties; Effect of blue light-mediated photomorphogenesis with suitable examples.

Practicals-32 Hrs
Reproductive Biology of Angiosperms:
1) Study of microsporangium- slides: wall layers, tapetal types, two-celled and three-
celled pollen; pollen tetrads.
2) Study of pollen germination: Balsam, Delonix, Hibiscus and Peltaphorum
3) Study of megasporangium-slides: female gametophyte development in Penstemon,
Xyris pauciflora, 2, 4, 8-nucleate stages, mature embryo sac.
4) Endosperm mounting- Cucumis sativus, Grevellia robusta and Croton sparsiflorus
5) Embryo: Slides-monocot, dicot and grass embryo.
6) Embryo mounting : Crotalaria.
Plant Morphogenesis:
7) Study of stem cells in plants: SAM, RM.
8) Regeneration abilities of shoot apical meristems of dicots on media with
combinationsof growth regulators.
9) Study of totipotency in cell types: stomata, epidermal cells, stem and leaf explants on a
tissue culture media.
10) Polarity in stem cuttings: Pothos spp.
11) Study of regeneration in succulents Kalanchoe, Byrophyllum.
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12) Study of leaf galls of plants: Pongamia pinnata and Achyranthes aspera: Morphological
observations and histology.
13) Study of Arabidopsis thaliana as a model plant.
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1))
2)
3)
4)
5)
6)
7)
8)
9)

BOTANY: II- SEMESTER - HARD CORE 2.2
CELL BIOLOGY AND GENETICS

Theory-32 Hrs

Unit-1: Bio Molecules and Membranes: Structure, composition of bio-molecules and their
stabilizing interactions (carbohydrates, lipids, proteins and nucleic acids); Unit membrane
structure and functions; Membrane proteins, membrane transport and the electrical
properties; Intra-cellular compartments and protein sorting; Intracellular membrane traffic;
Cytoskeletons.

Unit-2: Functions of Organelles: Cell wall, membranes, nucleus, mitochondria, Golgi bodies,
lysosomes, spherosomes, peroxisomes, ribosomes, endoplasmic reticulum, Plastids,
chloroplast, vacuoles and cytoskeleton; Cell cycle and mechanism of cell cycle regulations; A
brief account of cell signalling, receptors, second messengers; General mechanism of signal
transduction pathway; Programmed cell death in life cycles of plants.

Unit-3: Extensions of Mendelian Principles co-dominance, incomplete dominance, gene
interactions, multiple alleles, lethal alleles, pleiotropy, penetrance and expressivity,
polygenic inheritance, linkage and crossing over, sex linked inheritance, sex limited and
influenced traits, genome imprinting, extra nuclear inheritance; Concept of the gene-
classical-alleles, multiple alleles, pseudo-alleles, complementation test, experiments on rll
locus and lozenge locus, modern- jumping genes, overlapping and genes within genes, split
genes, nested genes, fusion genes; Gene mapping methods- linkage maps, tetrad analysis;
Recombination in bacteria mapping genes in bacteria by interrupted mating technique, fine
structure mapping, transduction and transformation mapping, mapping genes in
Bacteriophages,

Unit-4: Sex Determination and Dosage Compensation: Chromosomal and genetic basis of
sex determination; Mechanism of sex determination in Melandrium, C. elegans, Drosophila
and humans, dosage compensation mechanisms in humans, Drosophila and C. elegans.
Transposable elements- discovery in maize and bacteria, transposal elements in bacteria
and bacteriophage, types and functions; Transposable elements in eukaryotes- Plants,
Drosophila and Humans, mechanisms of transpositions;Transposable elements in research.

Practicals-32 Hrs

Determination of reducing sugars by Nelson-Somogyim’s method.
Estimation of total soluble sugars by volumetric method.

Quantitative determination of free Amino acid content in germinating seeds.
Estimation of ascorbic acid in plant tissues.

Estimation of Phospholipids by TLC.

Slides/Charts/photos NP (Cytology Genetics and Embryology).

Study of mitosis in normal and induced root tips cells of Onion.

Study of meiosis in onion flower buds , translocation in Rhoeo.

Study of special chromosomes- B chromosomes, and sex chromosomes.

10) Determination of chiasma frequency in onion.
11) -12)To solve genetic problems on linkage, ordered and unordered tetrads.
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BOTANY: Il SEMESTER HARD CORE 2.3
PLANT BREEDING AND EVOLUTIONARY BIOLOGY

Theory-32 Hrs

Unit-1: Introduction: Objective and role of plant breeding; Evolution of plant breeding,
scope of plant breeding, sciences related to plant breeding, Vavilov’'s concept of origin of
centers of origin of crop plants; Recent trends in plant breeding; Breeding Methods-plant
introduction and acclimatization, domestication and agriculture, pure line, clonal, mass and
progeny selections, recurrent selection, pedigree, bulk and back cross methods; Heterosis
breeding synthetic and composite varieties; Breeding Techniques-Mutation breeding,
polyploidy, hybridization, tissue culture techniques in crop improvement, protoplast fusion,
electrophoration, electro-fusion, biolistics, somatic hybridization, transgenic plants (GMOQO’s);
The role of Gene technology in plant breeding.

Unit-2: Breeding for Specific Purposes: Breeding for disease resistance, insect resistance,
drought and salinity, quality trait, multiple cropping systems, ideotype breeding, breeding
for Adaptation; Crop breeding and seed production- Breeding field crops, seed production
techniques, release of new varieties, intellectual property rights, computer application in
plant breeding, crop breeding Institutes/Centers; Genetic resources and germplasm
conservation; Scientific Plant breeding; Green revolution; The elite crop (Golden rice);
Contributions of Dr.

M.S. Swaminathan, Dr. Norman E. Borlaug and N.I. Vavilov.

Unit-3: Nature of Evolution : The origin, theories of evolution of life, earth and the
universe,; Conditions of the early earth, emergence of the first living cell, origin of
prokaryotic and eukaryotic cells, life in the Palaeozoic, Mesozoic and Coenozoic era.
Development of Evolutionary thoughts; Ecological context, before Darwin, Darwinism,
Darwin’s evolutionary theory, Neo — Darwinism, modern synthesis: Fossil evidence of
Ancient life, fossilization,; Interpreting geological time scale and fossil records; Evidences
from comparative, morphology, patterns of development, comparative physiology and
biochemistry, biogeography, palaeontology, taxonomy, anatomy and embryology, plant and
animal breeding; Evidence from changing earth and sea; Extinctions; Evolutionary ecology.

Unit-4: Natural Selection : Types of natural selection, selective forces, selection models,
sexual selection, selection and non adaptive characters, Adaptive radiation, artificial
selection, Variation- gene flow, genetic drift, gene mutation - Mendelian concept,
chromosomal mutation, architectural changes in chromosomes; The Hardy — Weinberg law,
polyploidy in plant evolution; Speciation and origin of higher categories -Types of speciation,
models of speciation, pattern of speciation, isolating mechanism and species formation,
signification of speciation; Molecular evolution.

Practicals-32 Hrs
(1) Study of floral biology of crops - typical examples of self and cross pollinated plants.
(2) Selfing and hybridization techniques - Bagging and emasculation.
(3) Pollen viability: germination test and TTC test.
(4) Studying of centre’s of origin of cultivated crops - N.I. Vavilov Concept.
(5) Mode of pollination study in different crops.
(6) Identification of crop breeding institutes/ centers and logos.
(7) Studying and identification of contributors of plant breeding - M.S. Swaminathan,
N.l. Vavilov, Norman . E. Borlaug .
(8) Study of contributions of scientists to evolutionary biology.
(9)-12) Study of models and photographs related to evolution.
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BOTANY: II- SEMESTER - SOFT CORE 2.1
PLANT ANATOMY AND HISTO-CHEMISTRY
Theory-32 Hrs
Unit-1: Plant Anatomy: Primary vegetative body of the plant; Anatomical features of leaf,
stem and root (dicot and monocot); leaf of fern and gymnosperm; Structure of modified
leaves- Kranz anatomy and C4 photosynthesis; Ultra-structure and chemistry of the cell wall;
formation of the cell wall and its uses.

Unit-2: Anatomy of Vascular Tissue: Ultra structure and differentiation of xylem and
phloem tissues; Apical meristems- shoot apex in Pteridophytes, Gymnosperms and
Angiosperms, theories, root apical meristems.

Unit -3: Secondary Growth: Vascular cambium, secondary xylem of gymnosperms and
dicots and secondary phloem of Gymnosperms and dicots; Periderm and bark; Anomalous
secondary growth in monocots and climbers; Leaf ontogeny - Dicot- simple, compound,
Monocot; Floral anatomy-flower parts, floral meristem, vascular system.

Unit-4: Plant Histochemistry: Tests for minerals, carbohydrates, lignins, polyphenols,
proteins, lipids and nucleic acids; Study of instruments: (a) Camera lucida (b) Micrometry (c)
Microtome. Principles of histo-chemical stains; Killing, fixing and staining of plant tissues;
Double staining- TBA method.

Practicals-32 Hrs

1) Staining of xylem and phloem elements.

2) Study of anatomy of roots in: Ficus, Musa, Dieffenbachia, Vanda.

3) Study of anamalous secondary growth in the following examples: Stem of Aristolochia,
Nyctanthes, Pyrostegia, Peperomia, Tinospora, Achyranthes.

4) Study of Ecological anatomy.

5) Study of Vasculature in floral organs.

6) Studying double staining technique.

7-11) Embedding: TBA method, embedding for electron microscope, Sectioning,
Microtomes, whole mounts maceration.

12) Histochemical- PAS Test, Sudan black- lipids, Feulgen reaction — Nucleic acids.
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)
2)
3)
4)
5)
6)
7)

8)

)
2)
3)

4

BOTANY: II- SEMESTER - SOFT CORE 2.2
ETHNO-BOTANY AND INTELLECTUAL PROPERTY RIGHTS (IPR)

Theory - 32 Hrs

Unit-1: Ethno-botany: Introduction, concept, scope and objectives; Ethno-botany as an
interdisciplinary science; The relevance of ethno-botany in the present context; Ethnic
groups; Ethno-botany- Major and minor ethnic groups of India and their life styles; Forest
Vs. ethnic groups; Plants in tribal life with reference to Magico-religious rituals and social
customs; Sacred groves.

Unit-2: Methodology used in the study of Ethnobotany and Ethno pharmacology: Field work,
Herbarium, Ancient Literature, Archaeological findings, temples and sacred places,
protocols. Preliminary phyto-chemical analysis of ethno-botanical important medicinal
plants.

Unit-3: Role of ethno-botany in modern Medicine with special examples; Medico-ethno-
botanical Sources in India with special reference to Karnataka; Tribals Vs. Agriculture:
Shifting, Podu and Jhum cultivation; Role of ethnic groups on surrounding environment;
Crop genetic sources; Endangered taxa and forest management (participatory forest
management); Ethno- botany as a tool to protect interests of ethnic groups; Sharing of
wealth concept with few examples from India.

Unit-4: Study of Intellectual Property Rights — patents, trademark, geographical indication,
copyright; IPR and Traditional Knowledge; Bio-piracy of traditional knowledge; Ethno botany
and legal aspects; National and international organizations and treaty related to traditional
knowledge — WIPO, TKDL, TRIPS, CBD, Nagoya protocol etc., Ethno botany as a source
(recent) of already known drugs: a) Withania as an antioxidant and relaxant b) Sarpagandha
in brain ailments c) Becopa and Centella in epilepsy and memory development in children d)
Phyllanthus fraternus in diabetic and viral jaundice e) Artemisia as a powerful cerebral anti
malarial agent and its possible use in tuberculosis.

Practicals-32 Hrs

Survey and collection important ethno botanical plants by using questionnaire and
interview.

Preliminary phyto- chemical analysis of medicinal plants.

Study of biological functional properties of crude drugs — Anti microbialactivity.
Study of methods of in-situ or ex-situ conservation of important medicinal plants.
Study of techniques used in Pharmacognosy — organoleptic, anatomy and chemical
methods.

A visit to a Tribal area to conduct field work and collect ethno botanical information /
data.

Listing of Crude drugs in Pansali shops (local crude drugs shops) and their identification
(little known drugs only).

-12) Visit to nearby Western Ghats and Sacred Groves.
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Colton C.M. 1997. Ethno botany — Principles and applications. John Wiley and sons —

Rama Ro, N and A.N. Henry (1996). The Ethno-botany of Eastern Ghats in Andhra Pradesh,
India. Botanical Survey of India. Howrah.

Rajiv K. Sinha — Ethno-botany The Renaissance of Traditional Herbal Medicine — INA — SHREE
Publishers, Jaipur-1996

Faulks, P.J. 1958. An introduction to Ethno-botany, Moredale pub. Ltd. London
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BOTANY: II- SEMESTER - SOFT CORE 2.3
ECONOMIC BOTANY

Theory -32 Hrs

Unit- 1: Economic Botany: The origin of cultivated plants and Agriculture; The future role of
plants in relation to mankind; Introduction to Green revolution; Study of origin, distribution,
cultivation and utility of the useful parts of the following- - rice, wheat, maize, barley,
sorghum and millets; Red gram, green gram, black gram, horse gram, pea, cow pea, bengal
gram; Oil Yielding plants- sunflower, safflower, groundnut, linseed, rape seed; A brief
account of economically important horticultural and floricultural plants.

Unit- 2: Economic Botany: Study and utility of the useful parts of the following- Sugar
yielding plants- sugar cane and sweet potato, sugar beet and Stevia; Spices and condiments
- ginger, turmeric, cardamom, cinnamon, clove, saffron, all spice, black pepper, nutmeg, red
pepper, coriander, cumin, fennel and Vanilla.

Unit -3: Economic Botany Study and utility of the useful parts of the following- fibre- cotton,
jute, flax, hemp, Sunn hemp, China grass, coconut and Kapok; Timber yielding plants-
Tectona and Dalbergia; Dyes- indigo, henna; Masticatories and fumitories-areca nut, betel
leaf, tobacco; rubber- Para rubber and other substitutes; Gums- Gum Arabic, Karaya gum.

Unit-4: Medicinal Botany: Scope and importance of medicinal plants; Indigenous medicinal
Sciences; Important medicinal plants and their uses; Major exporters and importers of
traditional medicinal plants and plant products; Application of natural products to certain
diseases- jaundice, cardiac, infertility, diabetics, blood pressure and skin diseases; Poisonous
plants.

Practicals-32 Hrs

1) Utility, uses and economic importance of cereals and millets.

2)  Utility, uses and economic importance of horticultural and floricultural plants
3) Utility, uses and economic importance of pulses and oil yielding crops.

4)  Utility, uses and economic importance of sugar yielding crops.

5) Utility, uses and economic importance of spice and condiments.

6) Utility, uses and economic importance of fiber and timber yielding plants.

7) Utility, uses and economic importance of dye, rubber and gum yielding plants
8) Utility, uses and economic importance of masticatories and fumitories

9) -12) Study of medicinal and poisonous plants.

References:

1) Hill, A.F. 1952. Economic Botany, TataMcGraw Hill, New Delhi.

2) Kochhar, S.L. 1998. Economic Botany of Tropics, Macmillan India Publishers, New Delhi.
4) Pandey, B.P. 2000. Economic Botany. S. Chand & Company, New Delhi.

5) Pandey, S.N. and Chandha, A. 1999. Economic Botany. Vikas Publishing House Pvt.
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1)
2)
3)
4)

BOTANY: || SEMESTER- OPEN ELECTIVE 2.1
MEDICINAL PLANTS

Theory-32 Hrs

Unit-1: Medicinal Plants: History, scope and importance of medicinal plants; Indigenous
medicinal sciences; History, origin, panchamahabhutas, saptadhatu and tridosha concept,
Rasayana, plants used in ayurvedic treatments, Siddha: Origin of Siddha medicinal systems,
Basis of Siddha system, plants used in Siddha medicine. Unani: History, concept: Umoor-e-
tabiya, tumors treatments/ therapy, polyherbal formulations.

Unit-2: Medicinal Plants Conservation: Conservation of endangered and endemic medicinal
plants; Endemic and endangered medicinal plants; Red list criteria; In-situ conservation-
biosphere reserves, sacred groves, national parks; Ex situ conservation- botanic gardens,
ethno medicinal plant gardens; Propagation of medicinal plants - objectives of the nursery,
its classification, important components of a nursery, sowing, pricking, use of green house
for nursery production, propagation through cuttings, layering, grafting and budding.

Unit - 3: Funding for Cultivation of Medicinal Plants: Sources of financial aids for medicinal
plant cultivation: Aims and objectives, Functions and activities of the board, Schemes and
Projects for Financial assistance, Funding of projects; Procedure for processing project
proposal for approval, Implementation and monitoring.

Unit- 4: Ethno botany and Folk medicines: Definition; Ethno botany in India: Methods to
study ethno botany; Applications of Ethno botany: National interacts. Ethno medicine.
Application of natural products to certain diseases- Jaundice, cardiac, infertility, diabetics,
Blood pressure and skin diseases. Brief introduction to poisonous plants.

References:

Trivedi, P. C. 2006. Medicinal Plants: Ethnobotanical Approach, Agrobios, India.

Purohit and Vyas, 2008. Medicinal Plant Cultivation: A Scientific Approach, 2nd edn.
Agrobios, India.

Yoganarasimhan, S.N. Medicinal Plants of India- Vol 1- Karnataka, Interline Publishing Pvt.
Ltd.
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BOTANY: IlI- SEMESTER - HARD CORE 3.1

BIOCHEMISTRY AND PLANT PHYSIOLOGY
Theory -32 Hrs
Unit-1: Biochemistry- Brief account of plant structural and functional molecules-
carbohydrates, proteins, lipids and nucleic acids; classification, structural and functional
properties of bio molecules; Biochemistry of cell membranes; Lipids-building and storage
molecules, classification and significance; Proteins- classification, structure- primary,
secondary, tertiary and quaternary structure; properties of proteins; Enzymes-
Nomenclature, nature and properties of enzymes, active sites, co-enzymes, kinetics of
enzyme action, catalysis, specificity and inhibition, allosteric enzymes, ribozyme and
abzyme.

Unit-2:Solute transport: Transport of solutes across the membranes Transmembrane
proteins, Transport of ions, solutes and macro-molecules, Mechanism of translocations in
phloem; Role played in signal transduction pathway stomatal physiology; Phytosynthesis in
higher plants (i) Photophosphorylation - Calvin cycle; Photorespiration - C4 — Pathway, CAM
in plants; Oxidative Phosphorylations; Glycolysis -TCA — Cycle and terminal oxidation.

Unit-3: Plant Hormones- plant hormones-discovery, biosynthesis, metabolism, transport
and physiological effects of plant hormones and their applications; Nitrogen metabolism -(i)
Molecular mechanism of N2 fixation (ii) Biosynthesis of amino acids (iii) Assimilation of
nitrate and ammonium; Lipid metabolism- fats and oils biosynthesis and oxidation of lipids;
Physiology of seed germination and flowering.

Unit -4: Stress Physiology: Water deficit and its physiological consequences; Drought
tolerance mechanisms, Salinity stress and plant responses. Heat stress and heat shock
proteins; Metal toxicity in plants. Biotic stress, HR and SAR mechanisms; Mineral nutrition-
in plants and deficiency diseases; Plant development- physiology of flowering;
Phytochrome- photochemical and biochemical properties of phytochrome; Concept of
photoperiodism and vernalization and its influence on flowering;

Practicals-32 Hrs

1) Estimation of protein by Lowry’s method

2) Determination of water potential of tissue by plasmolytic method

3) Determination of water potential by Gravimetric method

4) Quantitative estimation of chlorophyll a, chlorophyll b and total chlorophyll in plant tissue
5) Determination of diurnal fluctuation of acid content of CAM plants (TAN)
6) Determination of temperature quotient (Q10) of water uptake

7) Separation of chlorophyll pigments/Anthocyanin by TLC

8) Protein analysis by SDS PAGE method.

9) Estimation of Alpha-amylase activity in germinating seedling.

10) Silver staining of proteins.

11-12) Visit to Molecular Biology Laboratories.

References:
1) Barkla, B.J., and Pantajo, 0. 1996. Physiology of ion transport across the tonoplast of
higher plants. Ann. Rev. Plant Physiol. 47: 159-184.
2) Clayton, R.K. 1980. Photosynthesis: Physical mechanisms and chemical patterns.
Cambridge Uni. Press, Cambridge.
3) Cohn, E.E., and Stumf, P.K. 1992. Outlines of Biochemistry. Wiley Eastern Pvt. Ltd.
4) Kozaki, A., and Takeba, G. 1996. Photorespiration protects C3 plants from
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photooxidation. Nature 384: 557- 560.

5) Taiz, L., and Zeiger, E. 1998. Plant Physiology. Sinaur Associates Inc. Publishers,
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6) Mukheriji, S., and GHosh, A.K. 1996. Plant Physiology. New Central Book Agency Pvt.
Ltd. Kolkatta, India.

7) Rabinowithc, E., and Jee, G. 1969. Photosynthesis. Willey Press, New York.
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12) Webb, E. 1984. Enzyme nomenclature. Academic Press, Orlando Fla.
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16) Moore, T.C. 1989. Biochemistry and Physiology of Plant Hormones. Springer Verlag,
New York, USA.

17) Singhal et al. 1999. Concepts in Photobiology, Photosynthesis and
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36



BOTANY: Ill- SEMESTER - HARD CORE 3.2
MOLECULAR BIOLOGY

Theory-32 Hrs

Unit-1: Organization of chromosomes and genes in prokaryotes and eukaryotes - Operon,
interrupted genes, gene families, unique and repetitive DNA, heterochromatin,
euchromatin, transposons, mitochondrial and chloroplast genome organization,
Transposable elements in prokaryotes and eukaryotes, genetic and evolutionary
significance, DNA replication- patterns, Messelson and Stahl’s and Taylor’s experiment,
enzymes of replication, mechanism of DNA replication in prokaryotes and Eukaryotes, proof
reading and error correction mechanisms.

Unit-2: Molecular mechanism of mutation, repair and recombination:- Mutation-DNA
damage by spontaneous mutations, physical and chemical mutagens and their molecular
mechanisms, Repair mechanisms- direct reversal of damage, base and excision repair,
recombinational repair, SOS repair, translation repair synthesis, transcription coupled repair,
Recombination- homologous recombination, models of recombination, mechanisms,
protein machinery of homologous recombination, genetic consequence of homologous
recombination, gene conversion, site specific recombination, mechanism and biological
significance, non homologous recombination- transposition, molecular mechanisms of
transposition- conservative, replicative and retro-transposition.

Unit-3: RNA synthesis, processing and translation: transcription activators and repressors,
promoters, RNA polymerases and transcription factors, mechanism of transcription in
prokaryotes and eukaryotes, RNA processing- capping, polyadenylation, splicing, alternative
splicing, RNA editing, exon shuffling and RNA transport, Translation and processing-
ribosomes, tRNA aminoacylation, aminoacyl tRNA synthetase, genetic code, wobble
hypothesis, deciphering of the code, translation mechanism , translation proof reading,
translation inhibitors and post translational modifications.

Unit-4: Regulation of gene expression in Prokaryotes: Operon concept, regulation at
transcription initiation- lac and trp operon control, regulation of lytic and lysogenic cycles in
lambda phage, regulation beyond transcription initiation-premature termination- trp
operon, ribosomal proteins as translational repressors, riboswitches, Regulation of gene
expression in eukaryotes-transcription activators and repressors, regulation after
transcription initiation- alternative splicing, translational control in ferretin and tranferrin
MRNA, RNA interference, role of chromatin in regulation of gene expression and gene
silencing.

Practicals-32 Hrs

1) Isolation of DNA from CTAB method.

2) Isolation of DNA from Onion.

3) Isolation of DNA from mulberry leaves.

4) Estimation of DNA by DPA method.

5) Extraction of RNA by trizol/ phenol-chloroform methods.

6) Estimation of proteins by Biuret method.

7) Estimation of protein by Bradford method.

8) Determination of Tm value of DNA.

9-12)Photo graphs/ charts related to molecular biology/Molecular Biologists.

References:
1) Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Rafi, Keith Roberts, and Peter
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Walter. 2008. Molecular biology of the cell, 5th edn., Garland science, Taylor & Francis
Group, LLC, 270 Madison Avenue, NewYork ,USA.

2) Alberts, B., Bray, D., Lewis, J , Raff, M., Roberts, K and Watson, J.D. 1999 .
Molecular biology of the cell. Garland Publishing, Inc., New York
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5) Malaciniski, G.M. and Freidfelder, D. 1998. Essentials of Molecular Biology 3rd
Edition. Jones and Bartlet Publishers, Inc., London.
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Jones and Bartlett Publishers, Boston, Massachusetts.
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Oxford University Press, U.K.

8) F.M. Ausubel, R.Brent, R.E. Kingston, D.D. Moore, J.G. Seidman, J.A. Smith, K.
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Press.
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Levine.2004. Molecular Biology of the gene. 5th Edition, Pearson Education.Philip M
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BOTANY: III-SEMESTER - HARD CORE 3.3
PLANT BIOTECHNOLOGY

Theory-32 Hrs

Unit-1: Plant Tissue Culture: Scope and importance of plant tissue culture - Media
composition and types, hormones and growth regulators, explants for organogenesis;
Micro propagation, embryo and endosperm culture, somatic embryogenesis, variation and
cell line selection, adrogenesis and microspore -culture, significance of haploids,
diploidization and bulbosum technique; Cryopreservation, germplasm collection; Somatic
Hybrids- Isolation and protoplast culture and somatic hybridization and its significance,
Synthetic seed production and somaclonal variations.

Unit-2: Genetic Engineering: Milestones in plant recombinant DNA technology;
Importance of gene manipulation in future perspectives; Tools in Genetic Engineering-
Enzymes in genetic engineering - restriction endonucleases, types and their actions, other
DNA modifying enzymes; Cloning vectors- plasmids isolation and purification - Ti Plasmid,
pBR322, pUC-series. Phage vectors-M13 phage vectors, Cosmids -types, phasmids or
phagemids, shuttle vectors-types; YAC and BAC vectors, Lambda phage vectors, Lamda
phage DNA as a vectors; Cloning vectors and expression vectors; Vectors for plant cells;
Vectors for animal cells, baculovirus vectors- adenoviruses, retroviruses, transposons as
vectors, Synthetic construction of vectors.

Unit 3: Applications of Genetic Engineering for pest, disease and stress tolerance: The genetic
manipulation of herbicide resistance with suitable examples; The genetic manipulation of pest
and disease resistance with suitable examples; Transgenic approaches to viral and bacterial
disease resistance. Engineering for stress tolerance and Metabolic Engineering of Plants; Future
prospects for GM crops.

Unit 4: Biofertilizers: Preparation and applications of biofertilizers such as Rhizobium,
Azotobacter, Blue Green Algae and VAM. Single Cell proteins (SCP): Health benefits and
advantages of single cell proteins- Spirulina. Biofuels: Ethanol and Biofuel production from
plants. Mushroom cultivation and its advantages. Bioremediation: Phytoremediation;
Biodegradation, Xenobiotics. Biotechnology of medicinal and aromatic plants for human
welfare.

Practicals-32 Hrs

1) Preparation of plant tissue culture media and types.

2) Organ culture (Shoot tip, nodal and leaf culture) for callus Initiation and regeneration.
3) Anther culture for the production of haploids.

4) Suspension culture and production, separation and estimation of secondary
metabolites.

5) Encapsulation of somatic embryos and production of Synthetic seed.

6) Extraction of secondary metabolites using Soxhlet extractor and Identification of In
vitro secondary metabolites-alkaloids, steroids and flavonoids.

7) Restriction digestion of plasmid and genomic DNA and gel electrophoresis.
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8) Isolation of genomic DNA from bacteria/plants and purification by agarose gel
electrophoresis.

9) Restriction analysis of plasmids, gel purification of DNA, small and large scale
purification of plasmids.

10) Preparation of competent E. coli cells. Bacterial transformation and recovery of plasmid
clones.

11) Gene cloning in plasmids, analysis of recombinantplasmids.

12) DNA amplification byPCR, RT-PCR, Real Time PCR.

13) Analysis of DNA and RNA and Protein by Southern, Northern and Western blotting.

14) Primer design for PCR.
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1) Slater, N. Scott and M. Fowler. Plant Biotechnology 2003: The genetic manipulation of
plants. Oxford University Press, Oxford.
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BOTANY: IlI- SEMESTER- SOFT CORE 3.1
MOLECULAR GENETICS OF PLANTS

Theory-32 Hrs

Unit-1: Plants as genetic tools in Biology: Arabidopsis, Rice, Maize, Saccharomyces; Genome
organization in plants; Arabidopsis thaliana- an experimental model for understanding plant
development and functions; Plant genes and regulation; nucleus and chromatin
organization; Histones and histone modifications; DNA packaging, organization and types of
DNA sequences; functional and non- functional sequences, organization of plant nuclear
genes, plastid genes and mitochondrial genes.

Unit-2: Genes responding to hormones, phytochrome, responses to abiotic stresses; Genes
induced by water stress and freezing stress; Genes involved in photosynthesis and nitrogen
fixation and their regulation; Molecular development of leaf and flower - ABC and revised
model of flower development; Genes involved in fertilization, seed development, embryo
development.

Unit-3: Genetics of Agrobacterium: Biology and genetics of Agrobacterium tumefaciens; The
Ti- plasmid, Vir genes and expression, Mechanism of T-DNA transfer and integration; Basic
features of vectors for plant transformation; Proteomics, genomics and bioinformatics;
Structural and functional genomics, comparative genomics - biochemical, evolutionary,
physiological and phylogenomics; Tools to study functional genomics.

Unit-4: Proteomics- functional and comparative proteomics; Protein distribution,
characterization and identification, differential display proteomics, detection of functional
linkages; Pharmacogenomics; Bioinformatics- tools of bioinformatics, data bases and data
base management, bioinformatics in taxonomy, biodiversity, agriculture; Bioinformatics in
drug design and drug discovery.

Practicals-32 Hrs

1) Arabidopsis thaliana- study of plant system and its biology.

2) Arabidopsis RNA extraction (total and polysomal) for Northern blotting.

3) Expression of foreign genes in plant cells through Agrobacterium tumefaciens (Chart)
4) Production of tobacco transgenic plants and assay for the introduced transgenic (Chart)
5) Co-cultivation of tobacco Agrobacterium tumefaciens

6) -12) Learning gene bank formats- EMBL format, FASTA format, Swiss- PROT, Ex PASy

References:
1) Buchmann, B.B., Gruissem, W., and Jones, R.L. 2000. Biochemistry and
Molecular Biology of Plants. ASPP Press, USA.
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BOTANY: IV- SEMESTER- SOFT CORE 3.2
MOLECULAR PLANT PATHOLOGY

Theory-32 Hrs

Unit-1: Concepts and scope of physiological and molecular plant pathology; Molecular
approaches to plant disease diagnosis; Nucleic acid based probes for detection of plant
pathogens including non-culturable organisms; Pathogenicity and Disease Development-
factors; induced resistance, virulence and pathogenecity factors; Plant-pathogen
interactions with emphasis on incompatible interactions and induced resistance.

Unit -2: Pathogenesis: Necrogenic plant pathogenic bacteria with emphasis on hrp and avr
genes and virulence factors; Fungal plant pathogens with emphasis on virulence and
pathogenicity factors; Plant viruses with emphasis on virus replication, virus transport in
plants and control of plant viruses with transgenic plants; Signal Transuduction- recognition
of the pathogen by the host, transmission of the alarm signal to the host defense providers;
Necrotic defense reaction, defense through hypersensitive response; Molecular basis of
induced biochemical reaction; Local and systemic acquired resistance (SAR).

Unit-3:Genetics of Plant Diseases and Resistance: Genes and diseases; physiological
specialization among plant pathogens; Variability in viruses, bacteria and fungi; Levels of
variability in pathogens and loss of virulence in plant pathogens; Genetics of virulence in
pathogens and of resistance in host plants; Molecular plant breeding for disease resistance.

Unit-4: Genetics and molecular basis of host-pathogen interaction: Evolution of parasitism;
genetics oh host-pathogen interaction; Gene for gene relationship; Criteria for gene for gene
type relationship; Molecular basis of host pathogen interaction; Host-parasite-interaction.
Biotechnological methods of plant disease management; Genetic engineering and crop
protection; Cross protection; Gene silencing and disease control- mechanism of gene
silencing and control of viral diseases; Engineered resistance to viral, bacterial, fungal and
insect diseases of crop plants.

Practicals-32 Hrs

1-2) Testing hypersensitivity reaction on Nicotiana and Bajra.

3) Estimation of lypoxygenease in diseased and healthy plants.

4) Estimation of polyphenols in diseased and healthy

plants. 5-7) Studying systemic acquired resistance in

crop plants.

8) Genetic testing of disease resistance in plants.

9-11) Molecular detection of viruses, Mycoplasma, fungi and bacteria from infected plants.
12) In-vitro testing of pathogen virulence.

Visit to agricultural research station to study diseases on different crop plants.
References:
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BOTANY: Il SEMESTER- SOFT CORE 3.3

PLANT PROPAGATION AND PLANT BREEDING
Theory-32 Hrs
Unit-1: Plant Propagation: History, scope and importance of plant propagation; Propagation
structures with reference to green house equipment and media; Seed propagation and
vegetative propagation; Propagation by cuttings; Biology and techniques of grafting;
Techniques of budding; Layering and its natural modifications; Propagation by specialized
stems and roots; Micro propagation — techniques and applications in forestry and
horticulture; Limitations and applications of vegetative propagation; Propagation methods
of some selected plants — Citrus, Grape, Mango, Mulberry, Hibiscus, Rose, Croton,
Eucalyptus.

Unit-2: Plant Breeding: History of plant breeding, objectives of plant breeding, salient
achievements of plant breeding; Centres of origin of crop plants, Exploration and collection
of plant genetic resources, evaluation of germplasm collection, documentation,
conservation of plant genetic resources, utilization of genetic resources; The theory of pure
line selection — Genetic basis, sources of genetic variation in pure lines, the land variety
(races); Mendelian experiments of plant hybridization; Quantitative Inheritance;
Applications of biometrical genetics in plant breeding.

Unit-3: Plant Breeding: Types of plant breeding; Fertility regulating mechanisms - manual or
mechanical control, genetic control, incompatibility, male sterility, genetic engineering for
male sterility, chemical control, genetic basis of heterosis; Synthetic and composite varieties
-genetic basis, procedure for developing synthetic and composite varieties - genetic basis,
procedure for developing synthetic varieties; Breeding for resistance to disease and insect
pests.

Unit - 4 :Mutation Breeding: Significance of induced mutations in plant breeding; Polyploidy
in plant breeding- types of polyploids, induction of polyploidy, phenotypic effects of
polyploidy, significance of polyploids; Tissue culture in crop improvement; Molecular
approaches to crop improvement- probes, gel electrophoration, electrofusion, biolistics,
gene cloning, transgenic plants (GMQ’s), molecular markers, construction of genetic maps,
application of DNA makers in plant breeding, the role of gene technology in plant breeding;
Crop breeding Institutes/Centers, Molecular biology in relation to intellectual property
rights.

Practicals-32 Hrs

1) Study of types of vegetative propagation: Cutting, Grafting, budding, layering.
2) Study of propagation by modified stems and modified roots.

3) Preparation of media, explants, culture, initiation of shoot multiplication.

4) Pot and green house implants (demonstration) (5) Studying of floral biology.
6) Hybridization techniques - bagging and emasculation.

7) Pollen viability test : Seed germination test, TTCtest.

8) Mode of pollination study in different crops.

9) Visit to crop breeding stations/institutes / centres.

10) Estimation of protein quality, Amino acid Analysis and determination of oil and fatty acids.
11) Observation of colour and conditions of mature anthers in different crops.
12) Identification of and studying of important plant breeders.

References:
1) Abbottt, A.J. and Atkin, R.K. eds. 1987. Improving vegetatively propagated crops.
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1)
2)
3)
4)
5)
6)

7)
8)

9)

BOTANY: Il SEMESTER SOFT CORE 3.4
PHYTOCHEMISTRY AND HERBAL TECHNOLOGY

Theory-32 Hrs

Unit-1: Phytochemisrty: Scope of phytochemistry, plants as source of chemical compounds,
primary and secondary metabolites and its applications; Definition, source of herbal raw
materials, identification, authentication, standardization of medicinal plants as per WHO
guidelines and different herbal pharmacopoeias; Natural pigments, natural products as
markers for new drug discovery.

Unit-2: Extraction, isolation and purification of phytochemicals: Selection of plant samples,
processing and storage of samples for extraction; Factors influencing the choice of
extraction, principles of extraction methods, infusion, decoction, digestion, maceration,
percolation, solvent extraction, fluid extraction, ultrasound, microwave assisted extraction,
advantage and disadvantage involved in each method; Isolation of selected primary and
secondary metabolites — amino acids, proteins and carbohydrate; Phenolics, flavonoids,
alkaloids, lipids, oils, terpenes and saponins; Purification techniques for primary and
secondary metabolites — solvent-solvent fractionation and chromatography techniques.

Unit-3: Characterisation of Phytochemicals: Preliminary, qualitative and quantitative
techniques — paper chromatography, thin layer chromatography, column chromatography-
HPLC, GC (qualitative and quantitative), colour reactions for amino acids, sugars, phenolics,
flavonoids, alkaloids, terpenes, saponins, oils, lipids; Spectroscopic estimations/gravimetric
determination of total sugars, amino acids, proteins, phenolics, flavonoids, alkaloids,
terpenes, saponins, oils, lipids; Characterisation using spectroscopic techniques - UV/VIS,
FTIR, DSC (differential scanning calorimeter), NMR, MS, MALDI. XRD — single crystal and
powder.

Unit-4: Standardisation and Validation of Photochemical: Quality determination of herbal
drugs; Role of processing methods and storage conditions on quality of drugs;
Standardisation parameters- impurity limit, ash content, extractable matter, moisture
content, other phytochemicals, microbial contaminants, pesticides; Validation of drug —
guidelines, limit of detection and quantification of impurities, organoleptic properties,
physical, chemical, biological characteristics, stability testing, storage conditions and packing
system/unit.

Practicals-32 Hrs

Survey and collection of medicinal plants for analysis.

Selection of plant part, processing and storage of samples for further analysis.

Extraction methods - aqueous and sequential solvent extraction of compounds.

Preliminary phytochemical analysis of active principles from the extracts.
Antibacterial/antifungal activity of crude /active principles

Identification of secondary metabolites using TLC- phenolics, flavonoids, alkaloids, terpenes,
saponins etc.

Column chromatographic separation of active principles.

Characterisation of active principle using spectroscopy, HPLC, GCMS, LCMS, FTIR, and MALDI
TOF.

-12) Submission of report on TEN important curative principles of Indian medicinal plants.
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BOTANY: Il SEMESTER- OPEN ELECTIVE 3.1
PLANT PROPAGATION TECHNIQUES
Theory-32 Hrs
Unit-1: History, scope and importance of plant propagation; Propagation structures with
reference to green house equipment and media; Seed propagation — the development of
seeds, techniques of seed production and handling principles and media.

Unit-2: Vegetative propagation: Techniques of propagation by cuttings; stem cuttings — hard
wood, semi hard wood, soft wood and herbaceous, leaf cuttings, leaf bud cuttings, root
cuttings; Biology and techniques of grafting: Whip and tongue, wedge and cleft, bark, side
grafting, approach.

Unit-3: Techniques of budding: T- budding patch budding, chip budding, ring budding;
Layering and its natural modifications- simple layering, tip layering, mound or stool layering,
air layering, compound or serpentine layering and trench layering; Propagation by
specialized stems and roots.

Unit- 4: Micro propagation — techniques and applications in forestry and horticulture;
Advantage, limitations and applications of vegetative propagation, Somaclonal variations;
Propagation methods of some selected plants — Citrus, gape, mango, mulberry, hibiscus,
rose, Croton, Eucalyptus.
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BOTANY: IV- SEMESTER- HARD CORE 4.1
ECOLOGY, CONSERVATION BIOLOGY AND PHYTOGEOGRAPHY

Theory-32 Hrs

Unit-1: Introduction and scope of Ecology: Plants and the environment- plant adaptation,
ecotypes, habitat ecology- fresh water and marine water ecology (ecosystems), wetlands
and their characteristics; Ecosystem function; The distribution of biomes; Major Terrestrial
Biomes; Forests-Tropical Forests-Temperate Forests, Taiga, Grasslands, Savanna, Temperate
Grasslands/Prairies, Tundra, Deser and Chaparral.

Unit-2: Environmental Biology: Global warming: Greenhouse gases - causes and
consequences; Ozone depletion- causes and consequences; Air, water and soil pollution -
major pollutants, their source, permissible limits - and control methods; Radioactive
pollution- lonising radiation, disposal of radioactive waste, nuclear accidents; Environmental
Education Programmes - WWF, UNEP, MAB; Role of plants in solving energy crisis and
ameliorating global warming.

Unit-3: Biodiversity and Conservation Biology: Science in the service of Biodiversity,
biodiversity and its value, biodiversity issues, concerns, management; Biodiversity hot spots;
Biodiversity- threats and current status of biodiversity; IUCN categories, Red Data book and
Red lists, invasive alien species as threat to biodiversity; Conservation strategies- past,
present, and future; Attitudes about conservation; conservation movements; CITES
(Convention on international trade in endangered species), WCU (World Conservation
Union); Endangered species Act. 2002 (GOI); Protected areas, Network of India- history, size,
scale and management; Heritage trees.

Unit-4: Phytogeography: Biogeography of the world, India and Karnataka; Climatic zones,
tectonics, continental movements; Types of plant distribution — discontinuous distribution -
land bridge theory, continental drift; continuous distribution-cosmopolitan, circumpolar,
circumboreal, circumaustral, pantropical; Distribution of plants - islands; Phytochorea of the
world, India; Plant dispersal, migrations and isolation; Eendemic plants of Western Ghats
and Eastern Himalayas; Origin, distribution and acclimatization of coffee, cardamom,
sugarcane, cashew, ragi, maize, wheat, rice and cotton; Remote sensing and GPS, study of
vegetation by GIS (Geographical Information system).

Practicals-32 Hrs

1) Study of local vegetation by quadrate method.

2) Water analysis for pollution studies.(Bio-monitoring: TDS, Hardness, Chlorides, CO3
COD, DO, BOD)

3) Rapid detection of bacteriological quality of water with special reference to feacal coliforms.
4) Morphology and anatomy of plants in relation to habitats - Xerophytes, Mesophytes,
Hydrophytes.

5) Insitu and Ex situ method of conservation.

6) Eminent phytogeographers of the world (photos).

7) Continental drift (charts).

8) Application of Remote Sensing, GIS and GPS in Forestry and Wild life management.
9) Biogeography of the world — Oceans, deserts, islands, mountains.
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10) Biogeography of India —rivers, mountains, islands.

11) Floristic regions of world — India and Karnataka.

12) Study of endemic plants of India.

13) Origin, acclimatization and distribution of Coffee, Cardamom, Sugarcane, Cashew, Ragi,
Maize, Wheat, Rice and Cotton.
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BOTANY: IV- SEMESTER- SOFT CORE 4.2
PROJECT WORK
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BOTANY: IV- SEMESTER- SOFT CORE 4.1
SEED TECHNOLOGY

Theory-32 Hrs

Unit-1: Seed Technology: Introduction to seed science and technology and its goals;
Development of seed technology industry in India; Seed as basic input in agriculture; Seed
Biology - Seed development, morphology and anatomy of dicot and monocot seeds; Seed
structure and functions; Seed programmes and organizations; Seed village concept, seed
production agencies, seed industry and custom seed production in India; International Seed
Science and Technology Organizations.

Unit-2:Seed Production: General principles of seed production in self and cross pollinated
and vegetatively propagated crops; Hybrid seed production; Maintenance of inbred lines
and breeders seeds; Synthetic and composite seeds; Improved seed and their identification;
Germplasm banks; Seed Processing-Harvesting, seed drying, seed cleaning and grading;
Equipments; Seed Storage- types of storage structure; seed factors affecting storage life,
effect of storage on relative humidity, temperature and moisture; Seed deterioration; Seed
treatment.

Unit-3: Seed Quality Testing: Devices and tools used in seed testing; ISTA and its role in seed
testing; Seed sampling- physical purity and heterogeneity test; Seed moisture content-
importance and determination and methods; Viability and vigour testing; Genetic purity
testing -objective and criteria for genetic purity testing, seed health testing, field and seed
standards, designated diseases, objectionable weeds; Significance of seed borne diseases,
seed health testing and detection methods for seed borne fungi, bacteria, viruses and
nematodes; Preparation and dispatch of seed testing reports, storage of guard samples,
application and use of seed standards and tolerances.

Unit- 4: Seed Certification: Principles and philosophy of seed certification, purpose and
procedures, national seed programme; National Seed Corporation (NSC) - agencies
responsible for achieving self-reliance in seed production and supply of quality of seeds
(State Seeds Corporation; National Seed Development Council (NSDC); Central Seed
Committee(CSC) ; Seed market surveys, seed industry in relation to global market; Concept
of WTO, GATT, IPR, Plant Variety Protection and its significance seed technology; UPOV and
its role.
Practicals-32 Hrs
1) Determination of physical purity of seed samples.
2) Determination of density or weight per thousand seeds.
3) Determination of seed Heterogeneity.
4) Visual examination of dry seeds for disease symptoms.
5) Determination of moisture content by hot air oven method.
6) Seed viability test- TTC method.
7) Determination of seed germination by TP/BP/Sand method.
8) Evaluation of seedlings vigour by BP/Sand methods.
9) Seed vigour evaluation by (a) conductivity test (b) Hiltner’s test (c) Performance
test(d) Accelerated ageing test (e) Cold test.
10) Examination of suspensions obtained from washings of seed.
11) Infection sites studied by planting seed components.
12) Detection of seed-borne fungi and their characters of five seed borne
pathogens. Vist: Visit to seed industries/seed companies/ seed research
stations.
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BOTANY: IV- SEMESTER- SOFT CORE 4.2
SEED PATHOLOGY

Theory - 32 Hrs

Unit-1: Seed Pathology: Introduction, historical development, development of seed health
testing; Reduction in crop vyields loss in due to seed-borne diseases; Seed-borne pathogens
(Fungi, Bacteria, Mycoplasma-like Organisms, fastidious Vascular Bacteria, Spiroplasmas,
Viruses, Viroids, Nematodes); Location of seed-borne inoculums, histopathology of some
seed-borne pathogens; Seed infection, mechanism of seed infection, seed infestation or
contamination; Factors affecting seed infection; Longevity of seed-borne pathogens.

Unit-2: Seed transmission and inoculation, factors affecting seed transmission; Cultural
practices, epidemiology and inoculum thresholds of seed-borne pathogens; Classification of
seed-borne; Role of Seed-borne inoculum in disease development; Economic loss due to
seed borne pathogens; Certification program; Seed health tests, Nonparasitic seed
disorders; Deterioration of grains; Storage fungi, field and storage fungi; Invasion by storage
fungi; effects of seed deterioration.

Unit-3: Detection of Seed-borne Diseases: Examination of dry seeds; Isolation of fungi,
Bright-field microscopic examination, observation under UV light, measurement of gases,
Determination of FAV, Moldy smell, collection of seed exudates; Immunoassays, ergosterol
estimation; Avoiding damage to seeds during harvesting; Processing, threshing, storage
conditions, reducing seed moisture to safe limits, seed treatment, resistance.

Unit-4: Mycotoxins - Fungi known to produce mycotoxins, Factors affecting mycotoxin
production the effects and control of mycotoxins, storage conditions, sorting of grains,
cultural operations, chemical treatment, biological control, detoxification, regulatory
measures, use of resistant cultivars; Control of seed-borne pathogens; Selection of seed
production areas; Crop management, crop rotation, isolation distances, rouging, biological
control, chemical method, mechanical method, physical methods; Certification- certification
standards, plant quarantine, national and international regulations.

Practicals-32 Hrs

1-5) Detection of seed-borne fungi and their identification.

6) Detection of Seed-borne bacteria.

6) Detection of seed-borne viruses.

7) Detection of seed-borne insects by egg-plug staining.

8) Detection seed-borne nematodes.

9 ) Effect of deterioration of grains by Storage Fungi.

10) Detection of seed-borne fungi by PCR.

11) Estimation of ergosterol by UV-visible Spectrophotometer.
12) Detection of mycotoxins by thin Layer chromatography.
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BOTANY: IV- SEMESTER- SOFT CORE 4.3
BIO- ANALYTICAL TECHNIQUES

Theory-32 Hrs

Unit- 1: Spectroscopy: Principles of UV-Visible spectroscopy, chromophores and their
interaction with UV-visible radiation and their utilization in structural, qualitative and
guantitative analysis of drug molecules; Infrared Spectroscopy, Infrared radiation and its
interaction with organic molecules, vibrational mode of bonds, instrumentation and
applications, interpretation of IR spectra; FTIR and ATR, X-ray diffraction methods.

Unit-2: Nuclear Magnetic Resonance Spectroscopy: Magnetic properties of nuclei, field and
precession, instrumentation and applications of NMR; Chromatographic techniques-
Principles and applications- types- column, paper, thin layer and gas chromatography, HPLC,
HPTLC, size exclusion chromatography, Affinity chromatography, Mass spectrometry,
MALDI-TOF.

Unit-3: Electrophoresis: Principle and application of PAGE, SDS PAGE, immunostaining,
immuno-electrophoresis, Iso-electric focusing, 2D electrophoresis Centrifugation- Principles,
techniques of preparative and analytical centrifugation. Ultracentrifuges, molecular weight
determination, sedimentation analysis, RCF. Microscopy- principles and applications of
electron microscope (SEM and TEM), CryoEM, Preparations of specimen for electron
microscopy- freeze drying, freeze etching, fixing, staining; confocal, fluorescent, flow
cytometry - principles and applications.

Unit-4: Molecular Biology Techniques: Primer designing; Principles and applications of PCR;
Blotting techniques; Hybridization techniques; Micro-array; Next Generation Sequencing-
Nucleic acid sequencing.

Practicals-32 Hrs

Calibration of bio-analytical instruments.

Principles and instrumentation and applications of imaging techniques:
Separation of fatty acids/lipids by TLC/HPTLC.

Separation of proteins by PAGE, SDS- PAGE.

Agarose gel electrophoresis of DNA/RNA.

Immunoelectrophoresis

Agar gel diffusion, counter immuno electrophoresis.

Verification of Beer Lambert law with the U.V. spectrophotometer.
Demonstration of blotting techniques.

Performing PCR for amplification of ITS regions of fungi/ bacteria.
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BOTANY: Il SEMESTER - OPEN ELECTIVE 4.1

PLANT DIVERSITY AND HUMAN WELFARE
Theory-32 Hrs
Unit -1: Plant Diversity and Significance: Role of plant diversity in ameliorating energy crisis and
global warming; Types of biodiversity-genetic diversity, species diversity, plant diversity at the
ecosystem level; Agro-biodiversity and cultivated plant taxa, wild taxa; Values and uses of
Biodiversity- Ethical and aesthetic values, precautionary principle, methodologies for valuation,
uses of plants and microbes.

Unit -2: Loss of Biodiversity: Major causes of for biodiversity loss; Loss of genetic diversity, Loss
of species diversity; Loss of ecosystem diversity; Loss of agro-biodiversity; Projected scenario for
biodiversity loss; Management of Plant Biodiversity- Organizations associated with biodiversity
management; Methodology for execution-lUCN, UNEP, UNESCO, WWF, NBPGR; Biodiversity
legislation and conservations; Biodiversity information management and communication.

Unit -3: Conservation of Biodiversity: Conservation of genetic diversity, species diversity and
ecosystem diversity, In situ and ex situ conservation, Social approaches to conservation,
Biodiversity awareness programmes, Conservation of Heritage Trees.

Unit-4: Role of plants in relation to Human Welfare: Importance of forestry their utilization and
commercial aspects, Avenue trees, Ornamental plants of India, Alcoholic beverages through
ages, Fruits and nuts- Fruit crops of Karnataka and their commercial importance; Wood and its
uses.
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J.S.S. College of Arts, Commerce and Science
(Autonomous)
Ooty Road, Mysuru-570 025

DEPARTMENT OF ZOOLOGY (PG)

Programme outcome, Programme specific outcome, Course outcome and
curriculum for Postgraduate Zoology
(2018-2019 & onwards)




Program Outcome

1.

Imbibe the knowledge with facts and figures related Zoology.

2. Understand the basic concepts, fundamental principles, and the scientific

theories related to various scientific phenomena and their relevancies in
the day-to-day life.

. Identify, formulate, research literature, and analyze complex problems

reaching substantiated conclusions using first principles of mathematical,
biological, physical and chemical sciences.

Will be able to think creatively to propose novel ideas in explaining facts
and figures or providing new solution to the problems.

. Develop scientific outlook not only with respect to Zoology but also in all

aspects related to life.

. Realize that interdisciplinary knowledge in other faculties can have

greatly and effectively influence which inspires in evolving new scientific
theories and inventions.

Imbibe ethical, moral and social values in personal and social life leading
to highly cultured and civilized personality.

. Develop various communication skills such as reading, listening,

speaking, etc.

. Realize that acquiring knowledge is a continuous process and in

combination with untiring efforts and positive attitude and other
necessary qualities leads towards a successful life.




Programme Specific outcome:

*

At the completion of M.Sc. in Zoology the students are able to:
Understand the classification and taxonomic aspects of the animal world
(chordates and non-chordates). The students will be able to identify the
taxonomic group of a given animal based on the external characteristics.
Understand the basic concepts of Animal physiology. The students will
be able to identify and understand the important life processes which are
essential for continuation of life on earth.

. Understand the nature and structure of biomolecules and basic concepts

of Biological chemistry.
Understand the concepts of Genetics, Cell Biology and Molecular
Biology.

. Understand the basic principles and concepts of environmental science,

ecology and nature conservation.

Understand the importance of knowledge of wild life and animal
behaviour for conservation and balancing the nature.

Understand the tools and techniques employed in Biological research and
experiments.

Understand the process of evolution.

Understand the concept and applications of sericulture, apiculture, animal
husbandry, Lac culture etc.




JSS COLLEGE OF ARTS, COMMERCE AND SCIENCE

OOTY ROAD, MYSURU
PG DEPARTMENT OF ZOOLOGY

Syllabus Adopted from the academic year 2018-19

. CREDITS Total
Semester HC/SC Paper title L T P Credits
HC - 1.1 | Biosystematics & Non Chordata 2 0 2 4
HC-1.2 | Biological Chemistry 2 0 2 4
| HC - 1.3 | Cytogenetics 2 0 2 4
SC - 1.4 | Tools and techniques in Biology 3 1 0 4
SC - 1.5 | Chronobiology 3 1 0 4
SC - 1.6 | Histology and Histopathology 3 0 1 4
Any two of the Soft core paper may be opted 20
HC-2.1 | Chordata 2 0 2 4
HC-2.2 | Animal Physiology 2 0 2 4
SC-2.4 | Developmental Biology 3 0 1 4
SC-2.5 | Immunology 3 1 0 4
SC -2.6 | Evolutionary Biology 3 1 0 4
Any two of the Soft core paper may be opted 20
HC -31 Molecular Biology & ) 0 ) 4
Biotechnology
HC -3.2 | Reproductive Biology 2 0 2 4
01 HC-3.3 | Ecology and Wildlife** 2 0 2 4
SC -3.4 | Ethology * 3 1 0 4
SC - 3.5 | Pollution and Toxicology * 3 1 0 4
OE - 3.6 | Concepts of Zoology 3 1 0 4
*Any one of the Soft core paper may be opted
w F?eld Visitts are intclude(]iJ illl) this piper P 20
HC - 4.1 Advanced. Genetlf:s and ) 0 ) 4
Computational Biology

v HC -4.2 | Applied Zoology* 4

HC - 4.3 | Project 0 6
* Field visits are included in this paper 16

Total credits

Hard Core - 52 Credits
Soft Core - 20 Credits
Open Elective - 04 Credits

Total credits required to complete M.Sc Course - 76 Credits




M.Sc, | SEMESTER
HC 1.1 Non Chordata
32hrs

Course Outcome:
After completing the course student will be able to
1. Understand the classification of major and minor invertebrate phyla
2. Give some examples and basic characteristics of some examples of each phylum
3. Understand the evolutionary pathway and its significance
4. Adaptive characters of animals coming under different invertebrate phyla

UNIT I Basic concepts of animal taxonomy: 8 hrs
Introduction and history of taxonomy

Species concept

Zoological classification - theories of classification - taxonomic ranks — hierarchy
Zoological nomenclature: Binomial nomenclature, trinomial nomenclature-ICZN
taxonomical keys: key to the species

Linnaean taxonomy and classical taxonomy - level of taxonomy.

mmoaw>

Unit II : Classification, Locomotion and Nutrition: 8 hrs
A. General Characteristics of Non chordata.
B. Locomotion: Muscle filaments and myonemes,
Flagella and cilia. Amoeboid movement.
C. Nutrition in Protozoa: Filter feeding in polychaetes, Filter feeding
and digestion in Deuterostomia and molluscs.

D. Respiration:

Structure and function of respiratory organs- Skin, gills, book lungs and

Trachea. Respiratory pigments

Unit I11: 8 hrs

A. Excretion and osmoregulation:
Osmoregulation in fresh water and marine Invertebrates
Structure and function of excretory organs- Coelom, Coelomoducts, Nephridia,
Maliphigian tubules and Coxal glands

B. Nervous system:
Primitive nervous system: Coelenterata and Echinodermata
Advanced nervous system: Annelida, Arthropoda( Crustacea and insecta) and
Mollusca (Cephalopod)

C. Sense organs and their importance

Unit IV: 8 hrs
A. Invertebrate paleontology and larval forms:
Free living and parasitic Larval forms
B. Fossil: types and importance of fossil study, overview of Geological Time Scale

NON CHORDATA -PRACTICALS 4x16=64 Hrs
1. PROTOZOA; 4x12=48 hrs

Slides : 1) Trypanosoma cruzi 2) Plasmodium — signet ring stage 3) Ceratium
4)Leishmania donovani 5) Vorticella 6) Noctiluca 7) Radiolaria 8) Entamoeba histolytica
9) Foraminifera 10) Opalina

2. PORIFERA;
a) Slides: 1)Sponge spicules 2)Sponge gemmules




b) Specimen: 1) Grantia 2) Euspongia 3) Clypeaster
3. CNIDARIA:
a) Slides: 1) Obelia polyp and Medusa 2) Pennaria 3) Aurelia-tentaculocyst

b) Specimens: 1) Physalia 2) Gorgonia 3) Spongodus 4) Zoanthus 5) Favia 6) Pennatula
7)Sea anemone 8) Corallium rubrum

4. HELMINTHES:

a) Slides: 1) Fasciola hepatica 2) Ancylostoma

b) Specimens: 1) Planaria 2) Male and female Ascaris lumbricodes 3) Taenia solium 4)
5. ANNELIDA:

a) Slides: 1) Leech 2) Earthworm setae

b) Specimens: 1)Neries 2) Chloea flava 3) Pheretima postuma 4) Terebella 5) Eurythoe
6. ARTHROPODA:

a) Slides: 1) Daphnia 2) Sacculina 3) T.S of Peripatus

b) Specimens: 1) Balanus 2) Lepas 3) Palinurus 4) Scolopendra 5) Rhinocerous beetle
6)Spider 7) Gongylus 8) Belostoma 9) Limulus 10) Squilla 11) Eupagarus 12) Julus

7. MOLLUSCA :
Specimens: 1) Aplysia 2) Glochidium 3) Loligo 4) Chiton 5) Cypreae 6) Octopus

7)Sanguinolaria 8) Chicoreus 9) Ficus 10) Lambis 11) Mytillus 12) Doris 13) Onchidium
14) Oliva 15) Murex 16) Turritella 17) Cardium

8. ECHINODERMATA:
Specimens: 1) Sea Urchin 2) Linckia 3) Echinodiscus 4) Holothuria 5) Antedon
9. MINOR PHYLA: —1) Lingula
10. LARVAL FORMS:
Slides: 1) Cercaria 2) Trochophore 3) Megalopa larva 4) Nauplius 5) Zoea 6) Mysis
7) Phyllosoma 8) Protozoea 9) Bipinnaria 10) Veliger 11) Tornaria
12) Glochidium 13) Pluteus
11. Field Study: Visit to different areas around the college campus, to observe and study
Non chordates in their natural habitat. 4x2=8 hrs
I1. Study of Nervous system, Respiratory system, Reproductive system and Excretory system
in invertebrates by employing computer animation/charts: 4x2=8 hrs

REFERENCES :
1. Barnes, R.D.1974. Invertebrate Zoology, III edition. W.B Saunders Co.,
Philadelphia
2. Barrington, E.J.W, 1976. Invertebrate Structure and Function. Thomas Nelson and
Sons Ltd.,LLondon.
3. Hyman L,H. 1940. The invertebrates. Vol. 1. Protozoa through Ctenophora,
McGraw hill Co.,N.Y.
4. Hyman. L H. 1959. The Invertebrates smaller coelomate groups, Vol. V. McGraw
Hill Co.,
Hyman. L. H. 1951. The Invertebrates. Vol. 2. McGraw Hill Co., N.Y.
Hyman. L H. 1968. The invertebrates Vol. 8. McGraw Hill Co., N.Y and London.
7. Simpson, G C. Principles of Taxonomy.
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M.Sc, l SEMESTER
HC -1.2 BIOLOGICAL CHEMISTRY
32 hrs
Course Outcome:
After completing the course student will be able to
1. Identify the five classes of polymeric biomolecules and their monomeric building
blocks.
2. Explain the specificity of enzymes (biochemical catalysts), and the chemistry
involved in enzyme action.
3. Understand types, Structure, biochemical properties and functions of vitamins.
4. Explain how the metabolism of organic compounds leads ultimately to the generation
of large quantities of ATP.

UNIT I Chemical Bonds and Carbohydrates: 8 Hrs
A. Structure of an atom, orbitals, chemical bonds - covalent, co-ordinate, ionic and
hydrogen; Vander-Waal’s force; hydrophobic interactions; Normality and Molarity
of solutions.
B. Carbohydrates — Chemistry and biological properties

UNIT II Proteins and Lipids: 8 Hrs
A. Proteins- Chemistry and biological properties, Christian Anfinsen’s experiment,
Biological values of proteins
B. Lipids: Chemistry, triglycerides; prostaglandins and steroids —biosynthesis,
Chemical importance of lipids.

UNIT III Enzymes: 8 Hrs
A. Enzymes: Nomenclature — current status; factors influencing velocity of enzyme
reaction, enzyme dynamics and enzyme inhibition.
Ribozymes and abzymes; co-enzymes, isozymes, clinical importance.

UNIT IV Nucleic acids & Vitamins: 8 Hrs
A. Nucleic acids: Chemistry, alternative models of DNA,
B. Vitamins and trace elements — chemical nature, vitamins as co-enzymes, Deficiency
diseases, role of trace elements

Biological Chemistry practicals 4x16=64 Hrs
1. Qualitative analysis for identification of carbohydrates (Starch, Glycogen, Sucrose,
Lactose, Maltose, Glucose, Fructose).
2. Qualitative analysis for identification of Proteins (Egg albumin, Casein, Gelatin,
Peptone)

3. Precipitation reaction of proteins (Egg albumin, Peptone)
4. The absorbance curves for two dyes and demonstration of Beer-Lambert’s law.
5. Estimation of amino acids by Sorenson’s formal titration (Arginine, Alanine,

Leucine, lysine)
6. Determination of concentration of Glucose and Maltose by calibration curve.
7. Determination of amylase activity.
8. Determination of effect of temperature, pH and incubation period on amylase activity.
9. Test for non-esterified fatty acid.
10. Demonstration of gel electrophoresis.

REFERENCES
1. Barrington, E. J. W (1976) An introduction to general and comparative endocrinology,
Oxford University press, London.

2. Conn, E. E., Stumpt, P. K., Bruencing, G. and Dol, R. G. 1995. Outlines of
Biochemistry. Pub. John Wiley, Singapore.




3. Eckert, R and Randall, D. 2002, Animal physiology, 2nd Edn, W.H..Freman

Guyton. A.G. 1986, Text book of Medical Physiology, 7t Edn., Saunders Publication

5. Harper, H. A. 1993. A review of Physiological Chemistry, Lange Medical
Publication, 2™ Edn.

6. Lehninger, A. L., Nelson, D. L. and Cox, M. M., 2nd Edn. 1993. Principles of
Biochemistry,CBS Publishers and Distributors, New Delhi.

7. Oser, B. L. (Ed.) 1993. Hawk’s Physiological Chemistry. Tata Graw Hill Publishing
Co. Ltd.New Delhi.
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M.Sc., | SEMESTER
HC - 1.3 CYTOGENETICS
32 Hrs
Course Outcome:
After completing the course student will be able to
1. Described the fundamental molecular principles of genetics
2. Understood the structure and function of DNA & RNA
3. Understand about the transmission, distribution, arrangement, and alteration of
genetic information and how it functions and is maintained in populations

4. Described the basics of genetic mapping
5. Explain basic structure of animal cell and its organelles
6. Describe the functions and organization of cell organelles

Unit I: Introduction to the Cell & Cell Organelles 8 hrs
A. The origin and evolution of the cell, From molecules to first cell, from Prokaryotes to
eukaryotes, from single cell to multicellular organisms.
B. Membrane Structure and Function,
C. Structural organization and functions of intracellular organelles- The nucleus,
Mitochondria, Lysosomes, Peroxisomes, Golgi apparatus, and endoplasmic reticulum.

Unit II: Cell Cycle and Cell signalling 8 Hrs
A. Phases of cell cycle.
B. Biochemical studies with oocytes, eggs and early embryos.
C. Regulation of cell cycle: Molecular mechanisms regulating mitotic events.
Regulation of cell cycle progression.
Check points in cell cycle regulation.
Cell cycle control in polytene cells.
D. Molecular basis of signal transduction
E. Cellular aging and death: (a)Causes of aging
(b)Cellular changes due to aging
(c)Theories of aging
(d) Apoptosis
(e) Longivity genes

UNIT I Gene mutations 8 Hrs
A. Types of mutations (Spontaneous, Induced, Base substitutions and frameshifts -
Transitions, Transversions, gain in function, loss in function, Neutral mutations),
B. Molecular mechanism of mutations (Base analogs, alkylating agents); Detection of
mutations: Dominant lethal test, Sex-linked recessive lethal test, II-11I translocations,
Ames test, P-mediated mutagenesis

UNIT IV Chrmosomal mutations 8 Hrs
A. Structure and organization of eukaryotic chromosomes
B. Structural and numerical variations of chromosomes, Chromosomal rearrangements
and their cytogenetic consequences with examples from plants, Drosophila and Man,




Practical applications of chromosome rearrangements - Balancers and attached
X-chromosome in Drosophila. Cytogenetic effects of ionizing and nonionizing

radiations
CYTOGENETICS PRACTICALS 4X16 =64 Hrs
1) Life cycle of Drosophila melanogaster 1x4=04hrs
2) Preparation of culture media. Culture of Drosophila - Methods of maintenance. 1x4=04hrs
3) Study of morphology of Drosophila melanogaster 1x4=04hrs
4) Mounting of Sex comb of Drosophila melanogaster 1x4=04hrs
5) Mounting of Wing of Drosophila melanogaster 1x4=04hrs
6) Study of mutants of D. melanogaster 1x4=04hrs
7) Preparation of genital plate of D. melanogaster 2x4=08hrs

8) Chi square Analysis of F1, F2 and Test cross progeny in Drosophila melanogaster to
understand pattern of inheritance of different characters and to demonstrate. ~ 3x4=12hrs
a) Law of segregation
b) Law of Independent assortment
¢) Sex-linked inheritance

9) Temporary squash preparation of Mitotic chromosomes from root tip meristem of Allium cepa

2x4=08hrs
10) Temporary squash preparation of Meiotic chromosomes from testis of Poicelocerus pictus

2x4=08hrs
11) Study of Barr body using buccal smear of volunteers 1x4=04hrs

REFERENCES:
1. Alberts, B., A. Jhonson, J. Lewis, M. Raff, K. Roberts and P. Walter 2008. Molecular
Biology of the cell. V Ed. Garland Science, New York.
2. Brachet, J. 1985. Molecular Cytology, Academic Press, N. Y.
3. Furukawa, R., and M. Fechheimer. 1997. The structure, function and assembly of
actin filament bundles. Int. Rev. Cytol. 175: 29-90.
4. Lewin B. (1997) Gene VI Oxford University Press, Oxford
Lodish, H., A. Berk, C.A Kaiser, M.P. Scott, A Bretscher, H. Ploegh, P. Matsudaira.
2008. Sixth Edition, Molecular Cell Biology. W. H. Freeman and Co., N. Y.
6. Pollard, T. D. and W. C. Earnshaw. 2002. Cell Biology. Saunders
7. Russel P.J (1998) Genetics. The Benjamin Cummings Publishing Co Inc.
8. Snustad D.P and M.J.Simons. (1997) Principles of Genetics. John Wiley and Sons
Inc. N.Y.
9. Strickberger M.W. (1977) Genetics. MacMillan Collier Co. Pvt Ltd
10. Watson J.D, Hopkins, N.H, Roberts J.A, Steitz and A.M.Weiner. (1987) Molecular
biology of gene. The Benjamin Cummings Publishing Co Inc.

11. Wolfe, A. 1995. Chromatin: Structure and function. Academic Press, N. Y.
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M.Sc., l SEMESTER
SC - 1.4 TOOLS AND TECHNIQUES OF BIOLOGY
48 hrs
Course Outcome:
After completing the course student will be able to
1. Describe the methodology involved in biotechniques.
2. Describe the applications of bioinstruments
3. Demonstrate knowledge and practical skills of using instruments in biology and
medical field.
4. Perform techniques involved in molecular biology and diagnosis of diseases
5. Update current knowledge regarding biomedical engineering involving new
methods and the instrumentation.

UNIT I: MICROSCOPY: 12hrs
Basic principles of microscopy, Types of microscopes and their biological applications
Bright-field microscope, numerical aperture, limit of resolution, types of objectives, ocular &
stage micrometers, Electron Microscope, SEM, Confocal microscope.

Dark-field microscope

Phase-contrast microscope

Differential interference contrast microscope

Fluorescence microscope

Photomicrography and image processing

UNIT II: SEPARATION TECHNIQUES: 12hrs
Centrifugation - Basic principles, Types of rotors, Clinical, high speed & ultracentrifuge
Electrophoresis — Agarose and polyacrylamide gel, Two-dimensional, Isoelectrofocussing
Chromatography - Paper and Thin layer chromatography, Column chromatography, Gel
filtration, Ion-exchange, Affinity, Introduction to FPLC and HPLC

UNIT III: 12hrs
A. Radio-tracer techniques

Unit of radioactivity and half life, Measurement of radioactivity (B and y emission),
Applications of radioisotopes, Safety measures

B. Techniques in immunodetection: Immunoblotting and immunofluorescence

C. Immunological techniques: Immunodiffusion and Imunoelectrophoresis

UNIT IV: 12hrs

A. Cell culture techniques: Design and functioning of tissue culture laboratory; Culture
media, essential components and preparation; Cell viability testing

B. Cytological techniques: Mitotic & Meiotic chromosome preparations from insects and
vertebrates Chromosome banding techniques (G-, C-, Q-, R- banding etc.)

C. Molecular cytological techniques: In situ hybridization (radiolabelled & non-
radiolabelled methods), FISH, and Restriction banding

D. Molecular biology techniques: Southern hybridization and Northern hybridization DNA
sequencing Polymerase chain reaction (PCR)

TUTORIALS 2x16 = 32 Hrs

REFERENCES

1. Alberts et al: Molecular Biology of the Cell, Garland, 2002
Karp: Cell and Molecular Biology, John Wiley & Sons, 2002
Lodish et al: Molecular Cell Biology, Freeman, 2000
Pollard & Earnshaw: Cell Biology, Saunders, 2002
Ruthman: Methods in Cell Research, Bell & Sons, 1970.
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6. Boyer: Modern Experimental Biochemistry and Molecular biology (2nd Ed.),
Benjamin/Cumin, 1993

Freifelder: Physical Biochemistry (2nd Ed.), Freeman, 1982

Holme and Peck: Analytical Biochemistry (3rd Ed.), Tata McGraw Hill, 1998

Plumer: An Introduction to Practical Biochemistry (3rd Ed.), Tata-McGraw Hill, 1990
10 Switzer and Garrity: Experimental Biochemistry 92nd Ed.), Freeman, 1999

11. Wilson and Walker: Practical Biochemistry (3rd Ed.), Cambridge Univ. Press, 2000
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M.Sc., | SEMESTER
SC - 1.5 CHRONOBIOLOGY
48 hrs

Course Outcome:
After completing the course student will be able to
1. Understand the concept of Chronobiology
2. ldentify the way by which circadian rhythms affect life from the genome to the

complex behaviour of the individual
3. Acknowledge the role of Chronobiology and chronodisruption on several

physiopathological events

4. Acknowledge the input of the synchronizers on homeostasis

5. Characterize the biological relevance of several chronotypes

6. Acknowledge the relevance of circadian rhythms on therapeutic interventions

7. Acknowledge the importance of scientific research on Chronobiology

8. To interpret study designs and scientific parameters related to Chronobiology.
UNIT I: Introduction: 4 hrs

History, Biological rhythms, Biological clocks, Significance of biological timekeeping

UNIT II: Biological rhythms: 10 hrs
A. Types of thythms- Circadian, Circatidal,Circalunar, Circannual
B. Methods of measurement
C. Properties: Entrainment, Re-entrainment, Phase angle difference, Freerun, Phase shift,
Phase response curve, Arrhythmia.

UNIT III: Factors influencing biological rhythms: 10 hrs
A. Environmental: Photoperiod -Photoreception and photo-transduction;
The physiological clock and measurement of day length;
Role of photic and non-photic cues in seasonality,Other zeitgebers
Reversal of roles of principal and supplementary cues.
B. Evolution of photoperiodism: comparative studies; Circannual rhythms and
seasonality.

UNIT III: Circadian pacemaker system: 8 hrs
A. Suprachiasmatic nuclei, B. Pineal gland, C. Optic lobes.

UNIT IV: Molecular basis of circadian rhythms 8 hrs
A. Clock genes, B. Drosophila, C. Mouse

UNIT V: Applied Chronobiology: 8 hrs
A. Human circadian rhythms: Melatonin: Input or output signal of the clock system,
Clock function (dysfunction); Human health and diseases
B. Applications of circadian rhythm principles: Jet-lag/shift work, Depression and




sleep disorders, Chronopharmacology and Chronotherapy
TUTORIALS 2X16=32 Hrs

References
1. Binkley, S. (1990): The clockwork sparrow: time, clocks, and calendars in biological
organisms, Prentice-Hall, New Jersey.
2. Chandrashekaran, M. K. (1985): Biological rhythms, Madras Science Foundation,
Chennai.
3. Jay. C. Dunlap, Jennifer. J. Loros, Patricia J. DeCoursey (ed). 2004: Chronobiology
Biological Timekeeping, Sinauer Associates, Inc. Publishers, Sunderland, M/d\, USA

4. Nelson, R. J. (2000) An Introduction to Behavioural Endocrinology, 2 edition,
Sunderland Publishers, Massachusetts.

5. Saunders D.S., C.G.H. Steel, X., afopoulou (ed.)R.D. Lewis. (3rd Ed) 2002: Insect
Clocks, Barens and Noble Inc. New York, USA

6. Shapiro, C. M. and Heslegrave, R. J. (1996): Making the shift work, Joli Joco
Publications, Inc. Toronto.

7. Vinod Kumar (ed 2002) : Biological Rhythms Narosa Publishing House, Delhi/
Springer-Verlag, Germany
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M.Sc., I SEMESTER
SC - 1.6 HISTOLOGY AND HISTOPATHOLOGY

48 Hrs
Course Outcome:
After completing the course student will be able to
1. Understand the applications of dyes and its classification.
2. Know the functional morphology of various mammalian organs.
3. Imbibe the knowledge on histochemical techniques.
4. Describe the etiology and pathology of liver cirrhosis and atheroscleorsis.
5. Explain histopathology of breast and prostate tumours.
UNIT - I Basics of Histology 8Hrs

A. Objectives and applications

B. Tissue fixation : Objectives, methods, chemical fixatives-types and chemistry of
fixation; Physical methods-:freezing and microwave fixation; choice of fixatives,
fixation artifacts.

C. Dyes. —Natural and Synthetic, Classification

UNIT-II Functional Morphology (mammalian) 8 Hrs
Histological organization of GI tract- stomach and intestine,

Histological organization of lungs & kidney

Histological organization of spleen & thymus,

Bone and bone marrow.
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Unit-IIT Histochemistry 8 Hrs
A. Principles and methods of application
B. Classical histochemical Techniques: for localization of glycoproteins (PAS), nucleic
acids (Feulgen) and steroid dehydrogenase activity.

Unit-IV Immunohistochemistry 8 Hrs
A. Principles, method of application
B. Imunohistochemistry techniques for localization of proteins in endocrine cells
(Pituitary cell types or islet of Langherhans)




C. Immunofluorescence: In situ hybridization of nucleic acids

UNIT-V Histopathology 8 Hrs
A. Morphological alterations in cells due to disease,
B. Types of degeneration: clouding, hyaline, hydrophic and fatty degeneration.
C. Etiology, pathogenesis and histopathology of Liver cirrhosis and atheroscelerosis
D. Neuropathology of alcoholism and methanol poisioning.

Unit-VI Histopathology of tumors 8 Hrs
A. Malignant and non-malignant
B. Types of carcinoma
C. histopathology of breast and prostate tumors

PRACTICALS 2x8= 16 Hrs
I. Histology:

1. Microtomy and staining: Hematoxylin-eosin - Demonstration 2x2=4 hrs
2. Histology: 2x2=4 hrs

Observations of permanent slides of mammalian organs — stomach, intestine, spleen, liver,
kidney, lungs, testis, epididymis, vas deferens, ventral prostate, seminal vesicle, ovary,
uterus and Fallopian tube.

I1. Histometry: 2x3=6hrs
Histometrical measurements and statistical analysis of some tissues.

I11. Histopathology: 2x1=2hrs
Study of histopathological changes (permanent slides) — gastric ulcers, cirrhosis of liver,
breast tumors, cystic follicles of ovary, pancreas in diabetics, cryptorchid testis and leukemia.

REFERENCES:

1. Boyd,W. 1976:A text book of Pathology. Structure and function in disease, 4th
edition. Lea and Fibiger, Philadephia.

2. Pearse, A.G.E. (1980): Histochemistry, theoretical and Applied ,J & A, Churchill
Ltd., London.

3. Rogers, A.W.(1983): Cells and Tissues, An introduction to Histology and Cell
Biology, Academic Press, NY.

4. Telford, L.R. and Bridgman,C.F.(1990). Introduction to Functional Histology, Harper
and Row, NY.
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M.Se¢., I SEMESTER
HC - 2.1 CHORDATA
32 Hrs
Course Outcome:
After completing the course student will be able to

1. Understand the classification of chordates
2. Give some examples and basic characteristics of some examples of protochordates
3. Give some examples and basic characteristics of some examples of vertebrates
4. Understand the evolutionary pathway and its significance
5. Analyse adaptive characters of animals coming under different vertebrate classes
UNIT I General characters and outline classification of Chordata 8hrs

A. General and Comparative study: Comparision of three Protochordates, Subphyla in
terms of General comparision, Habits and habitats,




B. Alimentary canals and associated glands, Pharynx, Food and feeding and excretory
system in Protochordates.
C. Adaptive radiation in vertebrates — fishes, amphibians, reptiles, aves and mammals

UNIT 11 8hrs
A. Integument and its Derivatives: Epidermal Integument or Skin Functions, Structure
& its Derivatives (Glands, Scales and scutes, digital cornifications, horns, feathers,
hairs), Integument in different classes of Chordates.
B. Nervous system- Development of Brain, spinal cord, Peripheral nerves and sense
organs

UNIT 111 8hrs
A. Respiratory System: Introduction Respiratory organs: Gills (Internal or true gills,
External or Larval gills). Lungs and Ducts, Accessory Respiratory organs and Swim
Bladders.
B. Circulatory system: Evolution of heart and aortic arches

UNIT IV 8hrs
A. Digestive System: Introduction Embryonic Digestive Tract
Alimentary Canal: Divisions, Digestive Glands
B. Urinogenital System: Vertebrate kidneys and ducts, Gonads and their ducts

CHORDATA PRACTICALS 4x16=64 Hrs
1. Protochordates: Specimens:1)Amphioxus , Herdmania

Slides- Salpa (sexual), Doliolum
2. Fishes : 1) Rhinobatus 2) Hippocampus 3) Goldfish (aquarium fish) 4) Clarius
5) Anabas 6) Coffer fish 7) Acipenser 8) Periopthalmus 9) Triacanthus
10) Notopterus 11) Exocoetus 12) Diodon hysterix 13) Echenenis neucrates
3. Amphibians : 1) Ichthyophis 2) Axolotl Larva 3) Rana tigrina 4) Amblystoma

4. Reptiles : 1) Calotes 2) Mabuya 3) Chameleon 4) Phrynosoma 5) Chelone mydas
5) Varanus 6)Naja naja 7) Krait 8) Hydrophis 9)Viper
5. Birds : 1) Blue jay 2) Indian koel -male and female 3) Kite
6. Mammals : 1) Guinea pig 2)Domestic cat 3) Loris 4) Megaloderma lyra (bat)
5) Pangolin
7. Integuments of vertebrates: Scales of fish, Hoofs, nails, horns, claws,
plastron and carapace of tortoise, snout of saw fish

8. Osteology :
1) Skull and lower jaw:- a) Crocodile b) Bird c¢) Carnivore mammal (dog)
d) Herbivore mammal (horse)
2) Types of vertebrae:- a) Procoelous b) Ophisthocoelous c¢) Amphicoelous
d) Amphiplatian e) Heterocoelous f) Axis and atlas vertebrae.

I1. Study of following systems in rat by employing computer animation/charts:
a) Circulatory system  b) Nervous system c) Reproductive system
d) Digestive system ¢) Sense organs f) Urinary system




REFERENCES :

1. Alexander, R. M. 1975. The Chordata. Canbridge University Press, London.

2. Barrington, E.J.W. 1965. The Biology of Hemichordata and Protochordata, Oliver and
Boyd, Edinbourgh.

3. Colbert, E. H, 1969. Evolution of the vertebrates, John Wiley and Sons, Inc., N.Y.

4. Kent, C. G. 1954. Comparative anatomy of vertebrates

5. Kingsley, J.S. 1962. Outlines of Comparative anatomy of vertebrates. Central book
depot Allahabad.

M.SC., II1 SEMESTER
HC - 2.2 ANIMAL PHYSIOLOGY
32 Hrs

Course Outcome:

After completing the course student will be able to

1. Understand the mechanism of transport of molecules, stepwise release of energy ,
aerobic and anaerobic respiration

2. Describe the physiology of digestive and respiratory system of human beings.

3. Understand the blood composition, types, groups and circulatory system.

4. Describe the physiology of excretory system and nervous system of human beings.

5. Know the physiology of sense organs, muscles and reproductive system.

UNIT I: Membrane Transport, Bioenergetics & Circulation 8 Hrs
A. Membrane Transport:
Molecular mechanisms of passive and active transport.
B. Bioenergetics:
a) Energy — Concept, laws of thermodynamics
b) Redox potential
¢) Stepwise release of energy through cytochromes,
production of ATP, uncoupling of oxidative
phosphorylation,inhibitors.
d) Anaerobic and aerobic breakdown of glucose,
alternate pathway — HMP shunt and glucoronic acid pathway.
e) Citric acid cycle as common metabolic pathway.
C. Circulation:
a) Major types of body fluids and their composition.
b) Neurogenic and myogenic hearts.
¢) Mammalian heart — cardiac cycle, ECG.

UNIT II: Physiology of excitation & Excretion 8 Hrs
A. Muscle Physiology:
a) Molecular organization of sarcomere.
b) Mechanism of contraction with emphasis on sliding filament
and Davies models, regeneration of storage phosphate.
c¢) Physiological adaptations of muscles for jumping, swimming and flight.
B. Neurophysiology:
a) Axonal and synaptic transmission of nerve impulses.
b) Synaptic integrity, synaptic plasticity.
¢) Molecular mechanism of sensory transduction and neural output in receptor
cells.
C. Excretion:
a) Comparative physiology of excretion in animals-
Nitrogenous wastes and waste elimination.
b) Mammalian kidney- Structure and physiology of urine formation.




Unit I11: Basic Concepts of Endocrinology 8 hrs

A. Chemical messengers:
Autocrine, Paracrine and endocrine secretions,
Types of hormones, an overview of human endocrine system
B. Hormone synthesis: Peptide and steroid hormones.
Role of Hormones in homeostasis- Glucose and Water balance
C. Hypothalamus and pituitary gland:
Structure, function and control of hypothalamic hormones.
Pituitary hormones and their physiological actions
chemical structure and. Feedback regulation. Pathophysiology.
Hyppothalamo - hypophysial portal system
D. Pineal gland-Structure and function.

Unit IV: 8 hrs

A.
B.

C.

B

Thyroid gland: Structure, function and biosynthesis of thyroid hormone

Parathyroid : Structure and PTH — Calcitonin — Role of hormones in calcium and
phosphate metabolism.

Adrenal gland hormones

Adrenal cortex hormones: Corticoids: role played in Stress management — Aldosterone
and the rennin- angiotensin system

Adrenal medullary hormones: Catecholamines as emergency hormones

. Gastrointestinal hormones: Secretion, control and function

Pancreatic Hormones: Insulin and glucagons, their role in the regulation of
Carbohydrate, protein and lipid metabolisms.

ANIMAL PHYSIOLOGY PRACTICALS 4x16=64 Hrs

1. Estimation of Proteins by Lowry et a/ method. (in tissue sample from slaughter house)
2. Determination of serum cholesterol. (Clinical sample)
3. Determination of glucose content by Anthrone method. ((in tissue sample from slaughter
house)
4. Estimation of liver and skeletal muscle glycogen. (in tissue sample from slaughter
house)
Determination of serum/ blood urea by DAMO method. (Clinical sample)
Estimation of creatinine in the urine sample.
Total count of RBC and WBC.
Differential count of WBC
Response of RBC’s to Hypertonic, hypotonic and isotonic solutions
0 Observation of permanent slides of T.S of endocrine glands
a. Pituitary gland b. Thyroid gland c. Adrenal gland d. Pancreas
11. Identification of chemical structures of steroid hormones

S PN

REFERENCES:

1. Adler N. T (1981) Neurcendocrinology of Reproduction, Physiology and
Behaviour.Austin, C. R and R. V. Short (eds) (1972) Reproduction in mammals. (1)
Germ cells andFertilization (2) Embryonic and Foetal development (3) Hormones in
Reproduction (4) Reproduction pattern (5) Artificial control of reproduction,
Cambridge University press,L.ondon.

2. Barrington, E. J. W (1976) An introduction to general and comparative
endocrinology,Oxford University press, London

3. Raghavendra Puri (2003) Mammalian endocrinology Vol. I & II, Dominant
Publishers and Distributors, New Delhi.

4. Eckert, R and Randall, D. 2002, Animal physiology, 2nd Edn, W.H..Freman




5. Guyton. A.G. 1986, Text book of Medical Physiology, 7th Edn., Saunders Publication

M.Sc., I SEMESTER
HC - 2.3 ENTOMOLOGY
32hrs

Course Outcome:
After completing the course student will be able to

1. Understand insects encountered in agricultural fields.

2. Envisage an insight on economically important pests of various foods, fiber and
household

Understand various insect pest management methods and its significance

4. Learn to apply various agricultural equipment and understand the effect of chemicals
and its dosages in agricultural pest management

Learn to apply the pest control methods wisely to minimise ecological backlash

6. Discuss the evolutionary significance of insect plant interaction and insect animal
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interaction.
Unit I: General Entomology 10 hrs
A. Classification of class Insecta up to orders with suitable examples; Integument
appendages.

B. Insect Endocrinology
I.  Insect Hormones and their regulation: Chemistry and functions of hormones,
Hormones in metamorphosis, Ecdysis and Diapause
II.  Semiochemicals:: Allelochemicals and Pheromones (Primer & releaser)

Unit II: Agricultural Entomology 10hrs

A. Role of insects in plant pollination

B. Insects pests: Classification and categories of pests, origin and emergence of pests,
pest out breaks and pest resurgence
Structure, life history, significance, nature of damage and control methods of major
pests of sugarcane, Paddy and Coconut.

C. Structure, life history, significance, nature of damage and control measures of stored
grain pests: (a) Sitophilus (b) Trogoderma (c) Rhizopertha (d) Tribolium (e) Bruchus
(f) Sitotruga (g) Ephestia

Unit III: General and household insect pests 06hrs
A. Structure, life history, significance, nature of damage and control measures of
following general pests: (a) grasshoppers & locusts (c) termites (d) aphids (e) hairy

caterpillars
B. Household pests: Cockroaches, Ants, Wasps, Silverfish, furniture beetle, and their
control
Unit IV: Medical Entomology O6hrs

A. Insect vectors: Role of insect as vectors of human diseases (Malaria, filariasis, Kala
azar and their control)
Mosquitoes as pests and their control.
Housefly: A human health hazard and its control

B. Arboviral diseases: Dengue, chicken gunya, swine flu.

PRACTICALS: 4x16=64 Hrs
1. Collection and preservation of dead insects for systematic studies & field report4x4=16 hrs
2. Identification of different insects upto orders- House fly, Cockroach

Mosquitoes, stored grain beetles, destructive insects, important crop and household pests
4x4=16 hrs




4. Fixing and preservation of dead insects by Plastination technique. 4x4=16 hrs

5. Field studies of insects to understand their habit: Ants, Butterflies, termite, wasps, Moths.
4x2=08 hrs

6. Study of insect mouth parts: Mosquito, Cockroach, House fly, Butterfly 4x2=08 hrs

REFERENCES:

1. Awasti V.B. 2009 Introduction to general entomology 3rd Ed. Scientific publication
(India), Jodhpur

2. Awasti V.B.2007, Agricultural Insect Pests and their control. Scientific publishers (India)
Jodhpur

3. Trigunayat M.M. 2009, A Mannual of practical entomology, scientific publishers, Jodhpur,
India.

4. Dhaliwal G.S. Ramsingh and B.S. Chillar 2006, Essentials of Agricultural entomology.
Kalyani Publishers, New Delhi.

5.L.K Jha. Applied Agricultural Entomology. New central book agency. Culcutta

M.Sec., II- SEMESTER
SC - 2.4 DEVELOPMENTAL BIOLOGY
48 Hrs

Course Outcome:
After completing the course student will be able to
1. Understand the molecular concepts of developmental biology during fertilization.
2. Know about Noble prize concepts during frog development viz., Nucleocytoplasmic

interactions.
3. Explain on axis development in drosophila.
4. Describe endocrine and molecular control in metamorphosis of insects and

amphibians.
5. Explain the various stages of chick embryonic development.

Unit I:
A) Introduction : Descriptive V/s. Experimental Embryology 8hrs
B) Fertilization : a) An overview of structure and differentiation of egg and sperm

b) General sequence and molecular events during fertilization

Unit II: Early development - I 8 hrs

a) Nucleocytoplasmic interactions in early development: An overview of Nuclear
transplantation experiments in Amphibians and mammals

b) Creations of multicellularity: Cleavage-Regulatory mechanism

c) Gastrulation: Morphogenetic movements and regulatory mechanisms in amphibian and
mammalian embryo.

Unit III: Early development - 11 8hrs
a) Morphogenetic determinants and their role in development:
Yellow cytoplasm in Ascidians, Polar body in Mollusca, Pole plasm in Drosophila
b) Laying down the embryonic body plan :
Determination of embryonic axes in Drosophila — Anterior-posterior (maternal effect
genes) & Dorsoventral; Amphibians (cell-cell interaction) & Mammals (Hox Genes)
c) Cell lineage studies and cell death genes in Caenorhabditis elegans.

Unit IV: Morphogenesis —I 8 hrs
a) Early embryogenesis in Drosophila : Regional specification by. Segmentation genes:
Gap genes, Pair rule genes, Segment polarity genes, and Homeotic genes.
b) Cellular differentiation and morphogenesis:
i. Neuronal v/s epidermal fate specification in Drosophila.




ii. Vulval inducation in Caenorhabditis elegans.

Unit V: Morphogenesis-I1 8 hrs
a) Role of Cell Adhesion molecules in morphongenesis : Cadherins and Fibronectins
b) Genetics of imaginal discs and transdetermination
c¢) Limb development-an over view :
i. Proximo-distal axis specification in developing limb.
ii. Cell death and formation of digits.

Unit VI: Post embryonic development 8 hrs

a) Metamorphosis : Endocrine and molecular control of metamorphosis in insects and
amphibians b) Types of growth c¢) Regeneration : Types, Blastema formation,Sources of
cells for regeneration d) Abnormal development as seen in Teratogenesis.

PRACTICALS 16X2=32Hrs
1. Study of internal changes during early development of frog & chick (permanent slides)
3X2=06hrs

2. Development of chick-Embryo mounting-permanent preparation 2X2=04hrs
3. Study of early developmental stages of Drosophila (Live Observation of embryo)

and dechorionation and observation of embryos 2X2=04hrs
4. Study of Imaginal discs — the precursors of adult structures in Drosophila 3X2=06hrs
5. Demonstration of window technique to observe chick embryo development  2X2=04hrs
6. Effect of thyroid hormone on development in frog 2X2=04hrs
7. Study of various developmental stages in frog up to tadpole stage 2X2=04hrs
REFERENCES:

1. Balinsky, B.I., 1965. An introduction to embryology, W.B.Saunders company.

2. Gilbert, S. F. 2006, Developmental Biology, 8th Ed.Sinauer Associates Inc.,

3. Kalthoff, 2000, Analysis of Biological Development, 2nd Ed., McGraw-Hill Science,
New Delhi, INDIA. Massachusetts, USA.

4. Vasudeva Rao, 1994. Developmental Biology: A modern synthesis, Oxford & IBH,
New Delhi.

5. Wolpert, Beddington, Brockes, Jessell, Lawrence,Meyerowitz, (3rd Ed.,
2006)Principles of Development, , Oxford University Press, New Delhi, INDIA.

6. Wolpert, L, Beddington, R Jessell, T. Lawrence P, Meyerowitz, E, Smith J., 2001,
Principles of Deveopment Oxford University Press Oxford.

7. Ann Kiessling and Scott C. Anderson, Human Embryonic Stem Cells: An
Introduction to the Science and Therapeutic Potential, 2003. Jones and Bartlett
Publishers, Boston MA, USA
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M.Sec., I SEMESTER
SC - 2.5 IMMUNOLOGY
48hrs
Course Outcome:
After completing the course student will be able to
1. Outline the key components of the innate and adaptive immune responses.
2. Describe about cell types and organs which are involved in an immune response—
3. Describe the Infectious diseases, hypersensitivity, autoimmune disorders,—
immunodeficiency diseases




Unit I: Introduction to immunity 8hrs
A. History; types of immunity — Innate and acquired immunity.
B. Cells and Organs of immune system: Cells: Lymphocytes (T & B cells), monocytes,
macrophage; eosinophills, basophills, neutrophils and mast cells.
C. Primary and secondary lymphoid organs: Bone marrow, Thymus, Spleen, Lymph
nodes

Unit II: Antigens and Immunoglobulins 8hrs
A. Antigens: factors influencing immunogenicity, adjuvant, epitope, hapten
B. Immunoglobulins: Basic structure of the immunoglobulin;
Types and functions of immunoglobulins.
C. Monoclonal antibodies: Antigen-antibody reactions

Unit III: Immune response 8hrs
A. Humoral and cell mediated immune responses
B. Primary and secondary immune modulation; Cytokines; role of complement system in
immune response (Classical pathway, Alternate pathway);
C. Immune response against bacterial (tuberculosis), parasitic (malaria) and viral (HIV)
infections;

Unit IV Immunotechniques 8hrs
A. Agglutination; Precipitation;
B. Immunofluorescence; RIA, ELISA, Immuno-electrophoresis and Western blotting.

Unit V Major histocompatibility complex and Hypersensitivity 8hrs
A. Transplantation and graft rejection,
B. Genetic organization of H2 and HLA complexes, HLA typing;
C. Immediate and delayed hypersensitivity.

Unit VI Vaccines and Vaccination 8hrs
A. Types of Vaccines and their significance
B. Vaccine delivery systems.
C. Congenital and acquired immunodeficiencies

TUTORIALS 2X16=32 Hrs

References:
1. Austyn, J.M. and Kathym, J. Wood. 1993. Principles of cellular and molecular
Immunology. Oxford University Press. Oxford.
2. Benjamin, Elisunshine, Geoffrey Leskowitz.1996. Immunology: A short course. 3rd
Edition. New York.
3. Kubey, J.M. 1990. Essential Immunology. 6th Edition. Blackwell Scientific
Publication, New York.
4. Rao, C.V. 2002. An introduction to Immunology. Narona Publishing House, New
Delhi.
Rotti, I. 1994. Essential Immunology. Blackwell, London.
6. Stibes, D.P. and Terr, A.I. 1991. Basic and Clinical Immunology. 7th Edition.
Appleton and Large. California.
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M.Sec., I SEMESTER
SC -2.6 EVOLUTIONARY BIOLOGY
48 Hrs
Course Outcome:
After completing the course student will be able to




1. Understand that many of the organisms that inhabit the Earth today are different from
those that inhabited it in the past

2. Understand that the propositions underlying Darwin's theory of evolution.
3. Explain adaptation, providing examples from several different fields of biology
4. Explain how the molecular record provides evidence for evolution
5. Understand the Human origin and evolution.
UNIT I Emergence of concept of evolution: 8 Hrs
A. Pre Darwinian concepts, Darwinism and its impact in the development of synthetic

theory.
B. Neodarwinism: Birth of population genetics, Components of population genetics,
Mendelian population, gene pool, allele frequencies and genotype frequencies,

UNIT II Speciation: 8 Hrs
Concept of species,

Types of species

Models of speciation,

Patterns and mechanisms of reproductive isolation,

Hybridization, polyploidy and speciation.
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UNIT III Molecular evolution 8 Hrs
A. Phyletic gradualism and punctuated equilibrium.
B. Micro and macroevolution.
C. Molecular evolution: Selectionists theory of evolution, Neutral theory of evolution
and Molecular clock and emergence of non-darwinism,

UNIT IV Phylogeny 8 Hrs
A. Phylogenetic trees : Construction with nucleic acid and amino acid sequences,
B. Types of trees and Techniques employed in construction of phylogenetic trees,
C. Molecular phylogenetics of Homo sapiens.

UNIT V Population genetics and Evolution 8 Hrs
A. Gene pool, gene frequency, Hardy-Weinberg Law.
B. Destabilizing forces of evolutionary equilibrium (Mutation, Migration, Selection,
Meiotic drive and genetic drift).
C. Founder effect, Isolating mechanisms and speciation.
D. Micro Macro and Mega evolution, Co-evolution.

UNIT VI Genome and Evolution 8 Hrs
A. Genes and gene clusters
B. Origin of new genes by gene duplication (Ohno’s concept)
C. Selfish DNA
D. Karyotypic evolution (Drosophila).

TUTORIALS 2X16=32Hrs
REFERENCES:
1. Dobzhansky Th, (1951) Genetics and origin of species, 3rd Edn. Chapman and Hall,
London.

2. Dobzhansky Th, Ayala F.J, Stebbins G.L and J.M. Valentine, (1976) Evolution,
Surjeet Publication, New Delhi.

3. Futuyama D.J (1986) Evolutionary Biology, Sinuauer Associates Inc. USA

4. Hartl D.L (2000) A primer of population genetics, Sinuauer Associates Inc. USA

Jha A.P (1992) Genes and Evolution - John Wiley Publicaion, New Delhi
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6.

King M (1993) Species evolution - The role of chromosomal change. The
Cambridge University Press, Cambridge

M.Sc., Il SEMESTER
HC - 3.1 MOLECULAR BIOLOGY AND BIOTECHNOLOGY

32 hrs

Course Outcome:
After completing the course student will be able to
1. Know nucleic acids, DNA replication and its mechanism.
2. Understand transcription and its modifications.
3. Explain genetic code, enzymes, factor and the process of translation.
4. Analyse gene regulation, lytic and lysogenic cycles in prokaryotes.
5. Understand gene regulation in eukaryotes.
6. Explain molecular mechanism of DNA damage repair.

Part A: Molecular Biology
Unit I Introduction to nucleic acids 8hrs

A. DNA Replication: i) Enzyme components of replication unit ii) Mechanism with
emphasis on Dna A in initiation, Co-ordinated synthesis, End replication in
eukaryotes iii) Fidelity.

B. Transcription: i) Transcription apparatus and process (RNA polymerase, cisregulatory
elements, terminators, transcription factors). ii) Post transcriptional modifications of
mRNA in eukaryotes (G-cap, Poly tail, Splicing).

C. Translation: i) Genetic code (major features, usage of different codons). ii) Enzymes,
factors and the process (Aminoacyl t-RNA synthatase, Peptidyl transferase, IFs, EFs,
RFs and Ribosome)

Unit II Gene regulation 8hrs

A. Gene regulation in Prokaryotes: (i) Regulation at transcription initiation: Eg. lac
operon (+ve and -ve control) (ii) Regulation beyond transcription initiation: trp
attenuator (iii) Regulation in Lambda Phage - Lytic and lysogenic cycle induction.

B. Gene regulation in Eukaryotes: (a) Transcriptional activators (b) Transcriptional
repression: (i) direct repression, indirect repression (ii) Gene silencing by
modification of histones and DNA (c) RNA interference

C. Molecular basis of homologous recombination: Models and protein machinery

D. Molecular mechanisms of DNA damage repair.

Part B: Biotechnology
Unit I11: 8 hrs
A. Genetic engineering:
Definition, objectives and outline of recombinant DNA technology procedure.
Enzymes: Restriction Enzymes; DNA ligase, Klenow enzyme,
T4 DNA polymerase, Polynucleotide kinase, Alkaline phosphatase.
Cloning vectors: Plasmids, Phages, Cosmids, Phagemids, Artificial chromosomes
(YAC, BAC, HAC),
B. Cloning:

Construction of Genomic and cDNA libraries.

Indetification of Recombinants: Genetic selection, Use of chromogenic substrates,
Insertional inactivation.

Analysis of recombinant DNA clones: Characterization of clones, Restriction mapping,
Southern hybridization.

Polymerase chain reaction and DNA sequencing-Maxam and Gilbert’s method, Sanger’s
method, Automated DNA sequencing




Unit IV: 8 hrs
C. Applications of Biotechnology:

Production of medicinally important products — vaccines, Gene therapy,
AIDS therapy, Biofertilizers, biopesticides, medicine and human health

D. Animal Biotechnology

Animal cell and Tissue culture: Principles of cell culture, cell and tissue types, cell
lines, transformation.

Cell and tissue culture media: Natural and defined, role and components of serum in
culture.

Applications of tissue culture: Tissue culture in biomedical research karyological
studies, amniocentesis, mutagenesis, Cytotoxicity assays.

PRACTICALS 4x16=64 Hrs
. Extraction of DNA by rapid method.
. Extraction of DNA by standard method.
. Estimation of DNA concentration by Diphenylamine method.
. Localization of DNA in prefixed paramecium slides by Feulgen staining

. Estimation of RNA concentration by Orcinol method

. PCR amplification of DNA and gel electrophoresis.

. Restriction digestion and gel electrophoresis.
Isolation of plasmid DNA from bacteria.

1
2
3
4
5. Localization of nucleic acids in prefixed paramecium slides by Toluidine blue staining
6
7
8
9.
1

0. Molecular biology problems

REFERENCES

1.

2.
3.
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Griffiths A J F, H. J. Muller, D. T. Suzuki, R. C. Lewontin and W. M. Gelbart 2000.
An introduction to genetic analysis. W. H. Greeman. New York.

Lewin, B 2003 Genes VIII. Oxford University Press. Oxford

Dale, Jeremy W and Schantz, Malcom V. 2002. From Gene to Genomes. John Wiley
and Sons Ltd,NY,USA

Das, H.K. 2007. Text book of Biotechnology.Wiley India Pvt. Ltd. New Delhi
Freshney, Ian, R. 2006. Culture of Animal Cell (5th edn).Wiley- Liss publications
Pandian, T.T. and Kandavel, D.2008. Text Book of Biotechnology. I.LK International
Publishing House, New Delhi. 47

Primrose, S.B., Twyman, R.M., and Old, R.W. 2001. Principle of Gene Manipulation
(6th edn). Blackwell Science Ltd, London

Singh .B.D. 2006. Biotechnology. Kalyani Publishers, New Delhi

Sobti, R. C. and Pachauri, Suparna S. 2009. Essentials of Biotechnology. Ane Books
Pvt. Ltd. New Delhi

M.Sc., III SEMESTER
HC - 3.2 REPRODUCTIVE BIOLOGY
32 hrs

Course Outcome:
After completing the course student will be able to

Nk L=

Understand structure and function of reproductive organs

Explain the structure of reproductive cells

Describe the role of internal cues in reproduction

Describe the role of external factors in reproduction

Analyse the role of endocrine glands and their secretions in reproduction
Identify the factors affecting fertility

Know different types of assisted reproductive technologies.




UNIT I: Male reproduction: 8 hrs

. Functional morphology of male reproductive system

. Kinetics of spermatogenesis — wave and cycle

. Hormonal control of mammalian testis and spermatogenesis

. Ultrastructure of spermatozoa

. Abnormalities of sperm

. Brief description of histomorphology and hormonal control of male accessory organs
viz., epididymis, vas deferens, seminal vesicles, ventral prostate, bulbourethral gland
and preputial gland

G. Sperm maturation — morphological and biochemical events, influence of accessory

organ secretions
H. Biochemistry of semen and capacitation

mECAW P

UNIT - II Female reproduction : 8 hrs

A. Origin and migration of primordial germ cells; genetic and hormonal control of
differentiation of gonads and gonadal ducts in mammals.

B. Female Reproductive System-Functional morphology of mammalian ovary, Fallopian
tube and uterus.

C. Ovarian steroid hormones and their actions

UNIT III: Reproductive cycles in Mammals: 8 hrs

A. Comparison of estrous and menstrual cycles

B. Menstrual cycle : Different phases, changes in the ovary and uterus and hormonal
control

C. Implantation — Process, Types and hormonal control

D. Pregnancy — length of gestation, hormonal control

E. Parturition — Process of birth and influence of hormones

F. Lactation — Hormonal control of mammary gland, development and lactogenesis

UNIT - 1V: Fertility and reproductive management 8 hrs

A. Fertility control — Need, principles of different male and female temporary and
permanent contraceptive methods.

B. Assisted Reproduction: Causes of infertility, Artificial insemination, different
methods of assisted reproduction (/n-vitro Fertilization, Gamete Intra Fallopian tube
Transfer, Zygote Intra Fallopian tube Transfer).

PRACTICALS 16X4=64 hrs

1.
2.
3.

o

Demonstration of surgical technique by video clipping
Counting of spermatozoa in semen sample collected from volunteers

Staining of spermatozoa for abnormalities in semen samples collected from
volunteers /clinical samples

Study of different contraceptive devices

. Observation of permanent Histology slides

a. Comparative morphology of ovary

b. Comparative morphology of testis

c. Comparative study of male accessory organs

d. Comparative study of female accessory organs

Observation of permanent slides of T.S of endocrine glands

a. Pituitary gland b. Thyroid gland c. Adrenal gland d. Pancreas

REFERENCES




. Adler N. T (1981) Neurcendocrinology of Reproduction, Physiology and Behaviour.
. Austin, C. R and R. V. Short (eds) (1972) Reproduction in mammals. (1) Germ cells
andFertilization (2) Embryonic and Foetal development (3) Hormones in Reproduction (4)
Reproduction pattern (5) Artificial control of reproduction, Cambridge University
press,London.
3. Barrington, E. J. W (1976) An introduction to general and comparative endocrinology,Oxford
University press, London

4. Raghavendra Puri (2003) Mammalian endocrinology Vol. I & II, Dominant Publishers and
Distributors, New Delhi.

5. Muneeth Kainth (2005) Chordate Embryology, Dominant Publishers and Distributors, New
Delhi.

6. Moudgal, N. R. Yoshinaga K Rao, A. J. and P. R. Adiga (1991) Perspectives in primate

reproductive biology. Wiley Eastern Ltd., New Delhi, Bangalore

7. Paul Wassar man and Jimmy D. Neill (2005) Knogbil and neill’s physiology of reproductive
volume 1st and 2nd and 3rd edition

. Jones, R. E (1991) Human Reproductive Biology press N.Y

9. Knobil, E and Neil J. D (1994) The physiology of reproduction, Vol. I & II. Raven press,

New York.
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M.Sec., Il SEMESTER
HC - 3.3 ECOLOGY AND WILDLIFE
32 hrs
Course Outcome:
After completing the course student will be able to
1. Demonstrate and Understand ecological relationships between organisms and their
environment.
Present an overview of diversity of life forms in an ecosystem.
Explain and identify the role of the organism in energy transfers
Describe the Habitat ecology and Resource ecology
Understand the types of environmental Pollution and their management
Scope, Values and Conservation strategies of wildlife.
Part-A Ecology

UNIT -1 8 hrs
A. Ecosystem: Historical account, Scope, Basic concepts and Approaches to the study of
Environmental Biology. Components of Environment - An overview of abiotic factors and
Biotic factors. Concepts of habitat and Ecological niche. Ecotone and Edge effect. Food
chains, Food-webs and their structure in Ecological Pyramids in aquatic, terrestrial and
parasitic Environments.
B. Population Ecology: Introduction. An overview of important population attributes —
Density, Natality, Growth rates, Growth forms and concept of carrying capacity, Patterns in
human population growth and its explosion -Remedial measures. Mortality - life tables and
survivorship curve, sex ratio, age distribution, dispersal and dispersion, aggregation and
Allee’s principle, population fluctuation and cyclic oscillations and Population interactions.
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UNIT - 11 8 hrs
A. Community Ecology Concept of community - community structure and attributes,
concept of climax Species diversity in community and it’s measurement- Alpha diversity-
Simpson’s diversity index, Shannon index, Fisher’s alpha, rarefaction. Beta diversity-
Sorensen’s similarity index, Whittaker’s index, Evenness, Gamma diversity. Drivers of
species diversity loss and conservation.

B. Bioecology of Freshwater Zooplankton: Definition, Types and adaptations of
Zooplankton. Brief study of organizations, life cycles and Ecological importance of Rotifers,
Cladocerans, Copepods-Calanoids, Harpacticoids and Cyclopoids, and Ostracods. Mass
culturing of Zooplankton.




C. Microbial Ecology: Ecological role, beneficial and pathogenic Microorganisms. Indicator
Microorganisms. Role of microorganisms in biodegrading and bioremediation of organic and
metal pollution.

UNIT

A.

Part B Wildlife Biology

—III 8hrs

Scope and values of wildlife (Ecological, Aesthetic, Scientific, Recreational,
Medicinal)

. Causes of wildlife depletion: Degradation and destruction of natural

habitats, Exploitation for commercial purposes, Deforestation, Agricultural
expansion, Urbanization and Industrialization, forest fires and hunting.

C. Wildlife corridors, Human-wildlife conflicts
D. Wildlife awareness and education, Wildlife and tribal welfare
UNIT -1V

A. Conservation strategies: Red data book, protected area network, Role of NGOs

in conservation.

B. Wildlife act and legislation: Wildlife Protection Act 1972; Biological Diversity Act
2002.

C. Wildlife conservation projects in India (with special reference to Project Tiger,
Project Hungul and Gir Project)

D. In-situ conservation: Bioreserves, National parks, Wildlife sanctuaries
and Safari’s in India

E. Management of Bioreserves, National parks, Wildlife sanctuaries and

Safari.

F. Ex-situ conservation: Zoo garden, Management of Zoos, Captive breeding,

Artificial insemination, Cryopreservation (techniques and applications) Germplasm
banks,
PRACTICALS: 4X16=64 Hrs

1. Qualitative and Quantitative study of freshwater planktons.

2. Determination of species diversity by Shannon-Weiner Index

3. Determination of species diversity by Simpson’s index

4. Field visit to Sewage pond, Natural lake (and if possible river): Collection of water
samples and study of physico-chemical parameters such as colour, pH, temperature,
conductivity, total solids and turbidity

5. Estimation of Dissolved Oxygen in three natural (sewage, pond and Tap) water
samples.

6. Estimation of free Carbon di-Oxide in three natural (sewage, pond and Tap) water
samples.

7. To study the relationship between Dissolved Oxygen and free Carbon di-Oxide, if
any, in three natural (sewage, pond and Tap) water samples.

8. Determination of BOD in three natural (sewage, pond and Tap) water samples

9. Determination of COD in three natural (sewage, pond and Tap) water samples

10. To study the relationship between BOD and COD, if any, in three natural (sewage,
pond and Tap) water samples

11. Collection, observation of planktons (Phytoplankton and Zooplankton) from polluted
and non-polluted water bodies.

12. Estimations of bacterial abundance in different water samples — using DEMT.

13. Visit to RMNH, Mysore, to study models of freshwater, marine, estuarine and
terrestrial habitats.

14. Survey of Animal Population - to visit different habitats/areas in and around Mysore
and collect data on some population attributes, application of Bio-statistical tests to
the collected data and its interpretation.

15. Visit to nearby Zoological garden, wildlife sanctuaries, Animal rehabilitation centres.




REFERENCES
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community. II edition. Blackwell Series, U.S.A.
2. Bhatia, H.S. 1998: A Text book on Environmental Pollution and Control,
Galgotia, New Delhi.

3. Clarke, G.L. 1963. Elements of Ecology, . Wiley Eastern Limited. New Delhi.

4. Emmel, T.C. 1976. Population Biology, Harper and Row publishers, N.Y.
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M.Sec., III SEMESTER
SC 3.4 ETHOLOGY
48 Hrs
Course Outcome:
After completing the course student will be able to

1. Evaluate the learning and instinct behavior.

2. Explain the mechanisms in instinct and behaviour

3. Explain how animals learn

4. Compare learning and instinct behaviour.

5. Analyse any problem about animal behaviour

6. Explain the importance of evolution for animal behaviour.
7. Explain evolution and behaviour.

8.  Explain natural selection and behaviour.

9. Explain the relationship between predators and prey

10. Explain social behaviour.

UNIT -1 8 Hrs
A. Descriptive versus experimental approaches
B. Reflexes and complex behaviour- Latency, after discharge, summation, warm up,
fatigue inhibition and feedback control
C. Instinctive Behaviour - Fixed action pattern, Types of sign stimuli and releasers as
triggers, Genetic basis of instinctive behaviour.
UNIT- 11 8 Hrs
A. Development and behaviour- Causes of behavioral changes during development,
development of bird song.
B. Learning- Classical conditioning experiment, latent and insight learning. Social
learning, learning sets and play.
C. Importance of early experience — Critical period- Filial imprinting, Sexual
imprinting in birds, Imprinting like process in mammals.

UNIT- III Foraging and anti-predator behaviour 8 Hrs
i. Anti predator behaviour — avoiding detection through colour and
Markings (Mullarian mimicry)




ii. Warning coloration
iii. Batesian mimicry

UNIT-1V Biological communication 8 Hrs
i. Forms of signals,
ii. Visual communication with suitable examples,
iii. Auditory Communication
iv. Tactile and Chemical communication

UNIT -V Sexual Behaviour 8 Hrs
i. Hormones and sexual behaviour — Selected examples of courtship and
mating behaviour.
ii. Pheromones in Insects and Mammals
iii. Lee Boot, Whitten, Bruce, Collidge and Castro-Vandenberg effect/s
iv. Selected examples of courtship and mating behaviour

UNIT-VI Social Behaviour 8 Hrs
i. Introduction
ii. Advantages of grouping
iii. Social organization in insects with special reference to ants and honeybees
iv. Social organization in sub human primates
v. Altruism, Kin selection and Genetic control of behaviour

TUTORIALS — On the basis of the proposed chapters. 2x16 = 32 Hrs.

REFERENCES
1) Goodenough J.E., Mc Guire B. and Wallace R. A. (1993) Perspectives on Animal
Behaviour. John Wiley and sons, New York.
2) Tinbergen (2006) Social ehaviour in Animals. J.V. Publishing House Jodhpur India.
3) Vandenbergh. J.E.(Ed) (1983). Pheromones and Reproduction in mammals. Academic
Press. NewYork.
4) Agrawal, K.C. 2000. Biodiversity. Agrobios. India.

M.Sec., Il SEMESTER
SC - 3.5 POLLUTION AND TOXICOLOGY
48hrs
Course Outcome:
After completing the course student will be able to

1. broader understanding of how science and the scientific method work to address
environmental problems.

2. Earth’s major systems (ecosystems and biogeochemical cycles), how they function
and how they are affected by human activity (population growth, air, water and soil
pollution, ozone depletion, global warming, and solid waste disposal).

3. the interaction of human society (urban sprawl, energy use/generation, resource
consumption and economics) with the Earth’s systems.

Part A - Pollution 24 hrs
Unit I: 8 hrs
A. Concept of Biosphere: Its components, hydrosphere, atmosphere, and lithosphere, Origin
of life in the biosphere.
B. Water pollution: Definition, sources Types and classification of pollutants. Effects of
Water Pollution, River Pollution, Oxygen sag curves and Eutrophication Drinking water:
Collection, purification and distribution. Wastewater treatment: Primary, secondary and
tertiary treatment.




Unit II: 8 hrs
A. Atmospheric pollution: Primary and secondary air pollutants. Biological effects of Nox,
SOx, SPM, Hydrocarbons, Acid rain, Global warming, Photochemical smog and Ozone hole.
B. Solid waste and Biomedical waste: Sources, collection, transport, treatment and Disposal
methods.. Noise Pollution: Sources, Biological effects, Control measures and OSHA
standards.

UnitIII: 8hrs
A. Radiation & Thermal pollution: Sources, types, effects, Atmospheric fallout and
abatement.

B. Environmental Impact Assessment: Basic elements, Methods Guideline for industrial
EIA, Aquaculture related EIA, Transport related EIA and Water related EIA. Case studies:
Konkan Railway, Silent valley, Bhopal Tragedy and Love canal tragedy, Mangalore Bojpe
tragedy

Part B — Toxicology 24 hrs

Unit IV: 8hrs
A. General Principles of Toxicology: Introduction, Definition of toxicology Importance of
Dose and Dose-response, factors influencing toxicity, Bioassay-toxicity evaluation studies
using fish as model.

B. Toxic compounds: Heavy metals-Lead and mercury, Hydrocarbons- Aromatic and
Aliphatic, and cyanides, and toxic gases - Bhopal tragedy.

Unit V: 8hrs
A. Biotransformation: Bioactivation, Biodetoxification of organo phosphates and organo
chorines in the bodies of animals.

B. Natural toxins, Venoms and poisons: Properties and their effects, Major Sites and
mechanism of action, Toxins in lower and higher organisms, Toxin and Venom therapy.

Unit VI: 8hrs
A. Smoking aids: Active and Passive smoking, Consumption of tobacco, Mariguana(Ganja),
their effects and Prevention measures.

B. Cosmetics: Types of cosmetics, Chemical Characteristics, Applications, Exposure and risk
assessment, Cosmetic safety regulations.

C. Risk assessment: Exposure assessment, Dose-Dosage, Risk characterization, Risk
analysis and communications, Occupational health and illness.

TUTORIALS — On the basis of the proposed chapters 2x16 = 32 Hrs

REFERENCES:

1. Nandini, .N. Sunitha N. and T. Sucharita 2010. Environmental Studies, Sapna Book
House Bangalore

2. Frant C.L.V. 1991, Basic Toxicology II (Eds.), Hemisphere publishing corporation,
Washington, London

3. Sambasiva Rao K.R.S. 1999. Pesticide impact on fish metabolism. (Eds.) Discovery
Publishing House, New Delhi.

4. Bio-pesticides in Insect Pest Management 1999. S. Ignacimuthu and Alok Sen,
Phoenix Publishing House Pvt., Ltd., New Delhi.

5. APHA, AWWA and WEF. 1992: Standard Methods for Examination of Water
and Wastewater, XVIII Ed, American Public Health Association. NY, USA

6. Nebel, B.T. and Wrigly R.T. 1998. Environmental Science, VI Ed. Prentice Hall
New Jersey, USA




7. Hosetti, B.B. 2001. A Text Book of Applied Aquatic Biology, Daya Publishing
House, Delhi.

8. Hassall, K.A. 1990. The Biochemistry and uses Pesticides structure, metabolism and
Mode of action and uses in crop protection, John Wiley & Sons. Inc.

9. Pandey, K. and J.P. Shukla, 1990. Elements of Toxicology. Radha publ. New Delhi.

M.Sc., III Semester:
OPEN ELECTIVE-(For Science discipline students).
CONCEPTS OF ZOOLOGY.
48 Hrs

Course Outcome:
After completing the course student will be able to
. Broader understanding of Zoology and its concepts
. Understand the concepts and basics of animals taxonomy
. Understand the basics of histology
. Describe the structure and basic functions of organ systems
. Explain ecological concepts and effects of environmental pollution
. Explain the mechanism of inheritance.

AN AW =

1. Introduction: 8 Hrs
a) Branches of animal science: Taxonomy, Animal Physiology, Genetics,
Developmental Biology, Evolution, Ethology, Ecology, Applied Zoology,
Entomology, Histology, c) Indian Wildlife- Status, Causes of wildlife depletion,
Wildlife corridors, Conservation strategies- In situ and Ex situ d) e) Animals and
human welfare.

2. Animal Taxonomy: 4 Hrs
a) Carl Linnaeus — Taxonomic hierarchy: Kingdom, Division, Phylum, Class, Order,
Family and Binomial nomenclature

3. Animal cells and Tissues : 8 Hrs
a) Brief description of animal cell (light and ultra structure) b) Functions of cell
organelles c¢) Structure and functional diversity in animal cell d) Cell division: Types
and significance e) Structure and functions of basic tissues.

5. Structure and functions of organ systems: 16 Hrs
a) Human alimentary canal and outlines of digestion and absorption
b) Respiration: Human respiration — exchange of gases.
c¢) Circulation : Structure of human heart, Blood vessels and capillaries, composition

of blood, blood coagulation.
d) Excretion : Mammalian kidney and urine formation.
e) Locomotion in vertebrates — Swimming, walking running, flying
f) Nervous system and their functions, A brief account of human endocrine system
g) Reproduction : Asexual and sexual reproduction, significance of sexual
reproduction, outlines of human reproduction and fertility control

6. Ecology and Environmental Biology: 8 Hrs
a) Abiotic and Biotic factors b) Environmental Pollution — brief account of Air, Water
and Noise pollution.

7. Heredity: 4 Hrs
a) Continuity of life — Mendel’s laws b) Structure of chromosomes c) DNA and RNA

TUTORIALS 2x16=32 Hrs

REFERENCES :

1. Barnes, R. D. 1974. Invertebrate Zoology, I1I edition, W. B. Saunders Co., Philadelphia.
2. Barrington, E. J. W. 1976. Invertebrate structure and function. Thomas Nelson and Sons
3. Ltd., London




4. Hyman L. H. 1940. The invertebrates Vol.1 Protozoa through Ctenophora, McGraw hill

5. co,N.Y.

6. Hyman. L. H. 1968. The Invertebrates Vol.8 McGraw Hill Co., N. Y and London.

7. Parker, T. J. Haswell, W. A. 1961. Text book of Zoology, Vol.I, Macmillon Co., London.

8. Russel — Hunter, W.D 1969. A. biology of higher invertebrates, Mac millon Co., Ltd.,

9. London.

10. Barrington, E. J. W. 1965. The Biology of Hemichordata and Protochordata — Oliver and
Boyd, Edinbourgh.

11. Clark, W. E 1963. History of the Primates IV Edn., Univ. of Chicago Press, Chicago.

12. Malcom Jollie, 1962. Chordata morphology — East-West Press Pvt. Ltd., New Delhi.

13. Romer, A. S. 1966. Vertebrate Paleontolgy, 3rd Ed., Univ. of Chicago Press, Chicago.

14. Romer A. S., 1960. Vertebrate body, 3rd Ed., W. B. Saunders Co., Philadelphia.

15. Young. J. Z., 1950. Life of vertebrates The Oxford University Press, London

16. Young J Z 1957 Life of mammals, Oxford University Press, London.

M.Sc., IV SEMESTER
HC - 4.1 ADVANCED GENETICS AND COMPUTATIONAL BIOLOGY
32 hrs
Course Outcome:
After completing the course student will be able to

1. Understand the genomic organization of prokaryotes and eukaryotes.
2. Know the applications of various model organisms in genomic research.

3. Able to analyse the pedigree, psychosomatic disorders, prenatal diagnosis and genetic
counselling.

4. Recognise few heritable diseases in man.

5. Understand the basic concepts of genomics

6. Understand the basic concepts of proteomics

7. Understand the nucleic acid and proteinr databases and tools.

Part A-Advanced Genetics
Unit I: Genome organization: 3 hrs
Prokaryotes, Eukaryotic nuclear genomes - C-value paradox, Eukaryotic organelle genomes
Split Genes Mobile genetic elements in Prokaryotes (bacteria) and Eukaryotes (Drosophila,
maize and humans), Genome Projects of model organisms (C. elegans, Drosophila and
Mouse).

Unit II: Cancer Genetics: 5 hrs
Cancer incidence and mortality, types of cancer, causes of cancer, properties of cancer cells,
Genetic basis of Carcinogenesis- Oncogenes: proto-oncogenes, oncogenes, retroviral
oncogenes in human cancer. Tumor suppressor genes: Functions of tumor suppressor gene
products. Cancer as a multistep process. Animal models of cancer research: Transgenic
mouse and Drosophila models.

Unit III: Human genetics: 5 hrs
History of human genetics, pattern of inheritance, pedigree analysis. Human genome:
Organization, distribution of genes, gene families. Genetic basis of syndromes and disorders:
Cystic fibrosis, Neurofibromatosis, Schizophrenia, Anxiety disorder, Congenital heart
diseases, Dyslexia.

Unit I'V: Quantitative genetics: 3hrs
Introduction, types of quantitative trait, Nature of quantitative traits and their inheritance-
Polygenic inheritance (Multifactorial hypothesis) — analysis of continuous variation; Variations
associated with polygenic traits.




Part B-Computational Biology

Unit VII: Introduction and Scope of the Computational Biology 4 hrs
Genomics: Definition and types of genomics Structural genomics: whole genome shotgun
sequencing, gene annotation, gene families and clusters. Orthologs and paralogs. Functional
genomics: Transcriptome, Microarray technology.

Unit VIII: Proteomics: 4 hrs
Definition, Protein structure determination, protein domains, protein folding, Computer aided
protein structure analysis, Protein-protein interactions, Protein microarrays.

Unit IX: Nucleic acid sequence and Protein analysis: 4 hrs
Alignment, similarity searches including remote similarity searches, secondary  structure
element, motifs, Single nucleotide polymorphism (SNP), Two dimensional polyacrylamide
gel electrophoresis, Mass Spectrometry.

Unit X: Genomics and proteomics databases and tools: 4 hrs
Nucleic acid sequence databases and tools: Genbank, UCSC, ENSEMBL, EMBL, DDBJ,
BLAST vs FASTA, file formats-FASTA, GCG, Genscan and ClustalW. Protein sequence
databases and tools: Uni- prot, PDB, PIR, BLAST, PSI- BLAST (steps involved in use and
interpretation of results).

PRACTICALS:

1. Study of mitotic chromosomes of Drosophila species- Drosophila melanogaster,
Drosophila nasuta.
Preparation of metaphase chromosomes from bone marrow cells of mouse.
Karyotypic studies of normal human chromosomes and syndromes.
Creation of pedigrees and study of patterns of inheritance.
Studies on phenotypes of different diseases and syndromes.
Study of Quantitative characters: Sternopleurals, Acrosticals — mean, standard
deviation.
Data mining for sequence analysis.
Web-— based tools for sequence searches and homology screening-BLAST, FASTA
Nucleic acid sequence databases: GenBank retrieval, GeneScan.
10 Proteomics data bases: Uni-Prot, PROSITE, PDB, PIR, ProtParam.
11. Annotations: ORF finder, Use of ARTEMIS or any other suitable software

AR ol ol
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REFERENCES:

1. The Human Genome 2001, Nature Vol. 409.

2. The Drosophila Genome. 2000, Science Vol. 267.

3. The Caenorhabditis elegans genome 1998. Science Vol. 282.

4. Introduction to Genetic Analysis. Griffiths, Anthony J.F.; Miller, Jeffrey H.; Suzuki,
David T.; Lewontin, Richard C.; Gelbart, William M. New York: W.H. Freeman &
Co.; 1999

5. Fundamental Neuroscience. Larry R. Squire, Darwin Berg, Floyd Bloom, and
Sascha du Lac. Third Edition, Academic Press; 3 edition (2008)

6. Principles of Neural Science. Eric R. Kandel, James H. Schwartz, and Thomas M.
Jessell. McGraw-Hill Medical; 4 edition(2000)

7. Neurogenetics: Scientific and Clinical Advances (Neurological Disease and
Therapy) David R. Lynch, Informa HealthCare; 1 edition (2005)

8. The Molecular and Genetic Basis of Neurologic and Psychiatric Disease. Roger N
Rosenberg, Salvatore DiMauro, Henry L Paulson, and Louis Pt (2007) Lippincott
Williams & Wilkins; Fourth edition




9. Bioinformatics for Dummies, Claverie J. M., Notredame C., (2nd Ed., 2007), Wiley
Publishing, Inc., New York, USA

10. Brown T. A. 2007, Genomes 3. Garland Science Publishing, New York.

11. A.Malcolm Campbell and Laurie J.Heyer. Discovering Genomimcs, Proteomics and
Bioinformatics. 2004. Low Price edition. Pearson Education, Inc.

M.Sc., IV SEMESTER
HC - 4.2 APPLIED ZOOLOGY
32 hrs
Course Outcome:
After completing the course student will be able to

1. Explain plant insect interaction, origin of pest and its control.

2. Understand vectors and its communicable diseases.

3. Explain races of silkworm their disease and its control.

4. Know about the importance of insects in forensic science and medicine.
5. Know about aquaculture and its practices in India.

UNIT I: Aquaculture 8hrs
Aquaculture in India: an overview — nutritional value and food security - Site selection and
preparation of culture ponds - Fish culture: carps, marine fishes and ornamental fishes. Prawn
culture: Freshwater prawns and marine shrimps. Fattening of crabs. Crayfish and Lobster -
Molluscs: mussels, clams, chanks and oysters including pearl oyster. Live feeds: micro algae,
micro-invertebrates (Artemia nauplii, Rotifers, Cladocerans, Copepods, Ostracodes) and
worms as live baits — Water quality management and maintenance of sanitation - Plant and
animal nutrients - Balanced diet (iso-nitrous and iso-caloric) - Artificial feed formulation —
Low cost feed formulation - Aquatic weeds.

UNIT II: Sericulture 8hrs
Salient features of Saturnidae and Bombycidae. Mulberry and non mulberry silkworms,
classification based on voltinism, moulting and geographic origin.

Morphology and life cycle of Bombyx mori. Structure and functions of Silk glands.
Silkworm rearing technology: Building, equipments, disinfection, environmental

factors, Seed cocoons, preservation, grainage activity, LSPs, egg production, incubation,
artificial hatching.

Pests and diseases: Protozoan, Fungal, Viral and Bacterial diseases and their control
measures. Silkworm pests and Predators

UNIT III: Apiculture 8hrs
Scope and its importance, Classification and morphology of honey bees, species and

races of honey bees, tribal life and bee hunting. sex seperation, comb building, orientation of
comb, communication, collection of propolis and water.

Honey and its chemical composition, medicinal importance.

Eonomic importance of honey, wax, bee pollination, pollen and Venom.

UNIT IV: Vermiculture 8hrs

A. Introduction to vermiculture. Definition, meaning, history, economic importance, their

value in maintenance of soil structure. Useful species : Local species and Exotic species of

earthworms. Role of four R's.

B. Taxonomy Anatomy, Physiology and Reproduction of Lumbricidae and Eudrilidae.

C. Earthworm Farming (Vermiculture) for home gardens, larger scale, Extraction (harvest),
vermicomposting harvest and processing.

D. Nutritional Composition of Vermicompost for plants, comparison with other fertilizers

E. Enemies of Earthworms, Sickness




PRACTICALS: 16X4=64 hrs

1. Study of morphometric characters of Indian major carps.

2. Diversity of fishes.

3. Collection of phytoplankton and zooplankton from natural resources and their
identification.

4. Study of morphology of honey bee and cast system.

5. Mounting of mouth parts, stinging apparatus of honey bee.

6. Study of digestive system of honeybee.

7. Study of structure and types of honey comb.

8. Study of bee plants.

9. Study of morphology of lifecycle of Bombyx mori

10. Study of digestive and silk gland of Bombyx mori

11. Study of Non mulberry silkworms and their food plants.

12. Field trip- Collection of native earthworms & their identification

13. Study of systematic position& External characters of locally available earthworm species.

14. Mounting of setae and identification of earthworm species.

15. Study of equipments used in Vermiculture.

REFERENCES

1. Ashok Kumar (2009) Textbook of Animal Diseases

2. Edwards, C.A. and J.R. Lofty (1977) “Biology of Earthworms” Chapman and Hall
Ltd., London.

3. G.S. Shukla, V.B. Upadhyay (2006) Economic Zoology.

4. Kevin, A and K.E.Lee (1989) “ Earthworm for Gardeners and Fisherman” (CSIRO,
Australia, Division of Soils)

5. Lee, K.E. (1985) “Earthworms: Their ecology and Relationship with Soils and Land
Use” Academic Press, Sydney.

6. Pradip. V Jabde, (2005) Text Book of Applied Zoology.

7. R. L. Kotpal (2000) Modern Textbook of Zoology. Rastogi Publications

8. Satchel, J.E. (1983) “Earthworm Ecology” Chapman Hall, London.

9. Wallwork, J.A. (1983) “Earthworm Biology” Edward Arnold (Publishers) Ltd.

London.

M.Sc., IV SEMESTER
HC - 4.3 Project

Course Outcome:
After completing the course student will be able to

1.

W

understand the concepts of Project Management for planning to execution of projects
find importance of reference work Using tools of information such as periodical ,
journals, online resources

break work down the tasks of project and determine handover procedures

Interpret, analyse and presentation of the results obtained and compare with similar
works and draw conclusion.




Time: 3 hrs

M.Sc., Examination
(Scheme CBCS)
M.Sc., ZOOLOGY
HARD CORE- Model question paper

Instructions: 1. Answer all questions

2. Hllustrate your answer wherever necessary

I. Write short notes on the following:

FRAADNER LD =

I1. Write elaborate notes on any FIVE of the following:

9

10.
11.
12.
13.
14.
15.
16.

Q3. Answer the following:

17.

18.

()
Or
(ii)
()
Or
(i)

Max Marks: 70

[8x2=16]

[5%6=30]

[2x12=24]




Time: 3 hrs

M.Sc Examination
(Scheme CBCS)
M.Sc., ZOOLOGY
Softcore - Model question paper

Instructions: 1. Answer all questions

2. Hllustrate your answer wherever necessary

I. Write short notes on the following:

AR LN =

I1. Write elaborate notes on any FIVE of the following:

9

10.
11.
12.
13.
14.
15.
16.

Q3. Answer the following:

17.

18.

()
Or
(ii)
()
Or
(i)

Max Marks: 70

[8x2=16]

[5%6=30]

[2x12=24]




Time: 3 hrs

M.Sc Examination
(Scheme CBCS)
M.Sc., ZOOLOGY
Open Elective-Model question paper

Instructions: 1. Answer all questions

2. Hllustrate your answer wherever necessary

I. Write short notes on the following:

AR LN =

I1. Write elaborate notes on any FIVE of the following:

9

10.
11.
12.
13.
14.
15.
16.

Q3. Answer the following:

17.

18.

()
Or
(ii)
()
Or
(i)

Max Marks: 70

[8x2=16]

[5%6=30]

[2x12=24]




M.Voc (Food Processing and Engineering) Syllabus

1%t -M.Voc

NSQF Level: 8 — Semester | & Il
Sub Sector: Fruits & Vegetables
Job Role: Head of Production

UNIT I
Post Harvest Management of Fruits
S.No THEORY Hrs
1. General Introduction of fruits-citrus, tropical and subtropical, pome, stone, soft, 1
and berry fruits, melons and watermelons
2. Importance and scope of post harvest management of fruits, Morphology, 2
structure and composition of fruits
3. Maturity Indices and standards for standards for selected fruits, methods of 2
maturity determination
4, Post-harvest physiological and biochemical changes in fruits; ripening of climacteric 2
and non-climacteric fruits
5. Harvesting and handling of important fruits. 2
Harvesting tools; field heat removal/precooling of fruits. Sorting and grading at
farm and cluster level; factors affecting post harvest losses
6. Nature of post harvest deterioration; physiological change- physical damage; 4
chemical injury-pathological decay; identification of diseases and disorders in fruit-
nutritional disorders, respiratory disorders, temperature disorders and
miscellaneous disorders.
Classification of diseases and diseases organisms, types of diseases and agents of
diseases in fruits.
7. Pre-cooling of fruits and cold storage, zero energy cool chamber 3
8. Shelf life enhancement- permitted chemicals for ripening, wax coating 3
9. Storage practices: Refrigerated storage, modified atmospheric storage-novel MAP 9
gases and their role, novel MAP applications, Applying high oxygen MAP; MAP of
minimally processed fruits; controlled atmosphere storage/ultra low oxygen
storage of fruits, recent advances in CAP and MAP
TOTAL 28
S.No PRACTICALS Hrs
1. Familiarization of various fruits available in India and categorization of fruits used 3
for pulping
2. Studies on morphological features of some of the fruits 3
3. Studies on maturity indices; Studies on harvesting of fruits 3
4, Studies on permitted chemicals for ripening and enhancing the shelf life of 3
fruits
5. Studies on regulations of ripening of banana and mango 3
6. Studies on physiological disorders like chilling injury of certain fruits 3
7. Studies on pre cooling and storage of fruits and vegetables 3
8. Demonstration on wax coating on apples, citrus and Mango 3
9. Studies on various storage systems and structures; 3
10. Studies on pre packaging of whole and cut vegetables 3
11. MAP of minimally processed fruits & vegetables 3




12. Visit to commercial packaging houses for mango, banana, pomegranate, grapes 3
13. Visit to Controlled Atmospheric packaging centres 4
14. Visit to commercial storage structures for onion and potato 4
15. Visit to multi chamber cold storages for fruits and vegetables 4
16. Visit to Fruit Orchards -Observations on Pruning, orchard Hygiene, Irrigation, 4
Manuring, Insect Pests, Pathological Spoilages, Pre-harvest spray schedules to
control pathological spoilages and insect infestation
17. Visit to Fruit Orchards - Studies on Causes for pre and post harvest losses. 4
Spoilage factors, post harvest field operations including methods to reduce the
post harvest losses
TOTAL 56
UNITII
Technology for processing of Fruit Pulp
S.No THEORY Hrs
1. Process of receiving, ripening, checking raw material quality, sorting, washing, 2
cutting/slicing, deseeding/destining, pulping, precooking/pasteurization, sterilizing,
aseptic packaging or canning, retort pouching, sampling for quality analysis and
storing
2. Machineries and tools used for the fruit pulping process such as fruit washer, 2
peeler, slicer, fruit pulper, steam jacketed kettles, packaging machines etc
3. Quality assessment of packaging materials 2
4, Enzymes in quality and processing of tropical and sub tropical fruits 3
5. Non thermal processing methods-ultra violet light, high pressure processing, 7
ultrasound, ozone application, irradiation, pulsed electric field
6. Introduction, canning machineries, various steps involved in canning of fruit pulp, 7
syrup preparation, pretreatment for canning operation
7. Canning of various fruits, process flow diagram for canning, filling, exhausting, 5
sealing and processing operations
TOTAL 28
S.No PRACTICALS Hrs
1. Canning of mango pulp 5
2. Canning of tomato pulp 5
3. Preservation of tomato pulp by chemical preservation method 5
4, Preservation of banana pulp by freezing method 5
5. Canning of mango slices in syrup 5
6. Canning of pineapple slices in syrup 5
7. Canning of banana slices in syrup 5
8. Visit to fruit processing units and collection of data on wastes and by products 5
9. Visit to Aseptic packing units for fruit pulps & concentrates 8
10. Visit to the pilot plants of CFTRI & DFRL Mysore 8
TOTAL 56
UNIT Il
Food Quality and Food Microbiology
S.No THEORY Hrs
1. Introduction — definition, historical development and significance of food 3

microbiology; Microscope; Classification & morphology of microbes; Techniques of




pure culture; Bacteriology of air & water; Anti-microbial agents — physical &
chemical — mechanism & action

2. Sources of Contamination: Air, Water, Soil, Sewage, Post processing Contamination. 3
Intrinsic &extrinsic factors influencing the growth of Microorganisms in foods
3. Disinfection & disinfectants; Energy metabolism of aerobic & anaerobic microbes; 4
Thermal inactivation of microbes; Concept, determination & importance of TDT, F,
Z & D values; Factors affecting heat resistance; Pasteurization and sterilization
4, Microbiology of Fruits and vegetables and their products like jam, jelly, sauce, 3
juice/pulp
5. Food Quality aspects of Fruits & vegetables; Introduction, Quality principles, Quality 3
enhancement model. Application of quality enhancement model
6. Food Waste Treatment : Liquid waste, Solid waste vessel containers & wrapping 3
waste, Hazardous waste .Quality and Safety of Frozen Foods: Fruits, Vegetable
7. Measuring and Controlling Devices: Role of transducers measurements in food 4
processing; Humidity, Turbidity and Color, Food & Process temperature controller
and indicators. Statistical Quality Control for food Industry : Food Quality System,
Fundamentals, Process control implementing quality control program, six sigma,
RSM
8. Food additives — preservatives, antioxidants, sequestrates, surface active agents, 5
stabilizers and thickeners, bleaching and maturing agents, starch modifies, buffers,
acids, alkalis, food colors, artificial sweeteners, nutritional additives, flavoring
agents.
TOTAL 28
PRACTICALS 3
1. Determination of firmness of fruits 3
2. Determination of moisture content 3
3. Titratable acidity estimation 3
4, Estimation of SO2 in food sample 3
5. Estimation of sodium benzoate in food sample 3
6. Estimation of polyphenol and polyphenol oxidase 3
7. Estimation of Reducing sugar, Non-reducing and total sugars 3
8. Determination of organic acid content 3
9. Ascorbic acid estimation 3
10. Determination of pH in food products 3
11. Determination of total Ash 3
12. Determination of total soluble solids 3
13. Estimation of ash content 3
14. Estimation of crude fibre 3
15. Estimation of pectin 3
16. Flow process chart of food plant Waste utilization processes, various treatment for 11
waste disposal analysis of cleaners & sanitizers, CIP Cleaning
TOTAL 56
UNIT IV
Food Safety, Hygiene and Sanitation for Processing of Fruit Pulp
S.No THEORY Hrs
1. Food safety, hygiene and sanitation for processing of fruit pulp: food safety 14

standards and regulations for fruit pulp, definition of hygiene, hygiene practices




and its importance at every stage of fruit pulp processing at industrial level,
personal hygiene requirements; physical, chemical and biological hazards and
methods for prevention of various hazards; CIP and COP methods and procedures,
GHP, GMP and HACCP; waste management-pre and post production.

2. Microbiological aspect of Food; types of food microbes, causes of food spoilage, 14
types of food spoilage/deterioration, criteria to check the food spoilage, need for
food preservation, different types of food preservation methods, method of
assessing the quality of products based on physical parameters
TOTAL 28
S.No PRACTICALS Hrs
1. Clean and maintenance of work area using appropriate sanitizers, ensure the work 8
area safe and hygienic for fruit processing, disposal of waste material as per SOPs
and industrial requirement
2. Check the working and performance of machineries and tools for fruit pulp process, 8
clean the machineries and tools used with recommended sanitizer, to place the
necessary tools required for the process, to attend minor repair, faults of all
machineries if required.
3. Dissembling and assembling of machineries used in fruit pulp industry (Fruit mill, 8
crusher etc)
4, Demonstration of CIP and COP methods of cleaning the machines with approved 8
sanitizers
5. Visit to industry to learn about GHP, GMP, HACCP 12
6. Visit to industry to learn about waste management pre and post production 12
TOTAL 56
S.No UNITV Hrs
Plant Design, Plant Economics and Plant Management
1. Food Industry management- location of plant land and building requirements, plant 5
capacity, plant and machinery requirement, building and plant layout, utilities,
byproducts, waste, energy and safety audit, manpower requirements
2. Introduction to economics: Meaning, scope, and contribution to business decisions. 6
Analysis of Demand: Law of demand, Utility function, Rate of commaodity
substitution, Maximization of utility, Demand functions, Indifference curve analysis,
Substitution and income effects. Market demand and demand elasticities: concept
of market demand, price and income elasticities of demand, importance of
elasticity. Demand forecasting: causes and techniques of demand forecasting
3. Analysis of supply and market equilibrium: Law of supply, price elasticity of supply, 6
equilibrium of demand and supply. Theory of the Farm: Production function,
returns to scale, Optimizing behavior, Input demands, Cost functions, Profit
maximization, economics & diseconomies of scale, break even analysis. Market
structures perfect competition: Profit maximization and equilibrium of firm and
industry, Short run and long run supply curves; Price and output determination,
practical applications
4. Plant maintenance program; Role of maintenance staff and plant operators, 6

Preventive maintenance; Guidelines for good maintenance & safety precautions;
Lubrication & lubricants; Work place improvement through ‘55’. Hygiene and
sanitation requirement in food processing and fermentation industries; CIP




methods, sanitizing & disinfestation, pest control in food processing; storage and
service areas

Supply chain management for fruits 5
TOTAL 28
PRACTICALS
Visit to industry to learn the management system 16
Visit to Fruit & Vegetable Processing Industries. Preparation of a Business Plan 40
for setting up fruit & vegetable processing unit
TOTAL 56
\ Hands on Training in Fruit Pulp Processing Industry and submission of report 120
TOTAL | 540




Model Curriculum

Plant Manager

SECTOR: FOOD PROCESSING

SUB-SECTOR: FRUIT & VEGETABLE, FOOD GRAIN
MILLING (INCLUDING OILSEEDS), DAIRY
PRODUCTS, MEAT & POULTRY, FISH &
SEAFOOD, BREAD & BAKERY,
ALCOHOLIC BEVERAGES, AERATED
WATER/ SOFT DRINKS, SOYA FOOD,
PACKAGED FOOD

OCCUPATION: PROCESSING

REF ID: FIC/Q9004, V1.0
NSQF LEVEL: 9

Plant Manager
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Plant Manager

CURRICULUM / SYLLABUS

This program is aimed at training candidates for the job of a “Plant Manager”, in the “Food Processing”
Sector/Industry and aims at building the following key competencies amongst the learner

Program Name

Plant Manager

Qualification Pack
Name & Reference ID.
ID

FIC/Q9004, v1.0

Version No.

1.0 Version Update Date | 30/03/2016

Pre-requisites to
Training

Preferably Class 12 and 6-7 years’ experience in a food processing
unit

Training Outcomes

After completing this programme, participants will be able to:
Daily management of food processing unit
Coordination of food processing unit operations including
production planning, managing human resources, supply chain,
production operation, maintenance, quality assurance, storage
and distribution of finished products.
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This course encompasses 3 out of 3 National Occupational Standards (NOS) of “Plant Manager”
Qualification Pack issued by “Food Industry Capacity and Skill Initiative”.

ﬁg Module Key Learning Outcomes Equipment Required
1 Introduction to the Introduce each other and build White board/Chart
training program rapport with fellow participants and papers, marker
the trainer.
Theory Duration
(hh:mm)
00:30
Practical Duration
(hh:mm)
00:00
Corresponding NOS
Code
Bridge Module
2 Overview of the Understanding the roles and Laptop/computer white
“Plant Manager” responsibilities of plant manager board, marker,
Role Awareness of the nature and projector, chart papers
availability of job opportunities
Theory Duration
(hh:mm)
01:00
Practical Duration
(hh:mm)
00:00
Corresponding NOS
Code
3 Introduction to the Define food processing Laptop, white/black
Food Processing List the various sub sectors of food board, marker, chart
Industry processing industry papers, projector
,Trainer’s guide,
Theory Duration Student manual
(hh:mm)
01:30
Practical Duration
(hh:mm)
00:00
Corresponding NOS
Code
4 Introduction to food | List the common machineries used Laptop, white board,
processing process in food processing marker, chart papers,
Explain the process of testing food projector, trainer’s
Theory Duration for accepted quality standards guide and student
(hh:mm) Demonstrate the test for checking handbook
02:00 the quality of food
Practical Duration Describe the procedure for
) processing various food
(hh:mm)

Plant Manager



No Module Key Learning Outcomes Equipment Required
04:00 Identify different equipment used in
food indust
Corresponding NOS 00c Industry
Code
5 Organizational State the roles and responsibilities of | Laptop, white board,
standards and a plant manager marker, chart papers,
norms State how to conduct yourself at the projector, trainer’s
workplace guide and student
Theory Duration State the personal hygiene and handbook, protective
(hh:mm) sanitation guidelines gloves, head caps,
04:00 State the food safety hygiene aprons, safety goggles,
standards to follow in a work safety boots, mouth
Practical Duration environment masks, sanitizer, safety
(hh:mm) manual
02:00
Corresponding NOS
Code
6 Lead operations of a | ¢ Develop operational plans for the Laptop, white board,

food processing unit

Theory Duration
(hh:mm)
15:00

Practical Duration
(hh:mm)
11:40

Corresponding NOS
Code
FIC/N9017

operation of food processing unit
that is consistent with the objectives
and goals of organisation, and to
produce quantity and quality
products

Develop operational plan that is
flexible and complements supply
chain, inventory, human resource,
production, maintenance, quality and
logistics management of production
unit
Develop operational plan to improve
output in all areas of functions with
the objective to reduce overall cost,
and to produce quantity and quality
products
Develop operational plan
considering national and
international regulatory
requirements, health and safety,
food safety and hygiene
requirements on process and
product(s), and to maintain safe and
environmental compliant workplace

Develop objectives and set

demanding but achievable targets
for operation function managers, and
assign clear responsibilities with
expected targets/performance

Provide direction and professional

expertise to all function managers to
achieve organisation goals

Monitor and control the operational

plan to achieve its overall objectives

marker, chart papers,
projector, trainer’s
guide and student
handbook
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e Evaluate the implemented
operational plan periodically, analyze
performance data, identify areas for
improvement and recommend
changes

¢ Monitor performance of managers
and employees to ensure that
departmental and individual
objectives are achieved within
scheduled timelines and budget

¢ Design new work processes,
procedures, systems, structures
and roles for any changes
implemented in the organisation to
achieve organizational goal and
regulatory requirements

¢ Review and ensure implemented
changes are effective and meet the
requirements of the organization

e Maintain professionalism, tact,
diplomacy, sensitivity, diversity and
equality, and lead food processing
unit to achieve organisation
objectives and goals

e Ensure that work arrangements,
resources and business processes
respond to different needs,
abilities and values

¢ Develop and implement new
business strategies for improving
processes and procedures to
improve performance

e Develop a leadership style and apply
them appropriately for managers to
follow the lead willingly to achieve
organisation targets and goals

e Communicate clearly the
organisation vision, values and goals
to employees, make managers
understand and commit their
expertise to achieve organisation
goals

¢ Lead managers of all operation
functions, link operational plans and
drive managers towards achieving
organisation vision, objectives and
goals

¢ Lead managers through difficulties,
challenges and conflicts

¢ Conduct meetings with managers
regularly and effectively, encourage
them to share their views, provide
guidance and support to overcome
process issues and lead to achieve
organisation goal

|
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ﬁg Module Key Learning Outcomes Equipment Required

| « Encourage managers to take lead in
their own areas of expertise, take
own decisions in their area of
function, and provide recognitions
when they are successful

e Lead the managers and organisation

successfully through difficulties and
challenges

¢ Design processes with achievable
targets and realistic timeline, proper
resource allocation, with defined
process responsibilities to manage
food processing operation based
on organizational goals

* Develop processes that are effective
and sustainable, implement and
ensure it is followed, review its
effectiveness and make necessary
changes if required

e Develop process measures that are
affordable, and provide enough
information and required training for
managers and employees to
manage the process

¢ Review and understand resource
requirements for process and
allocate necessary resources to all
functional areas

e Develop systems to link all function
processes, and encourage function
heads and employees to interact
across the organisation to form a
complete system

e Establish effective methods to
review the quality of work and
product, and improve the process

¢ Focus attention on issues that are
critical to achieve results, provide
solutions and guidance to overcome
the issues that affect the process

e Identify issues and trends and
recognize their impact upon current
and future work, work out solutions
and implementation plan to
overcome and utilize latest trends
to achieve long term goals of the
organisation

e Develop policies and procedures for
any change in organisation goal,
organisation structure PC31. set
responsibilities for managers, set
and prioritize objectives for change,
clearly communicate change and
make the managers understand their
responsibilities and commitment

|
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¢ Implement change, identify and deal
with obstacles to change, and
support managers and employees
through the change process

« Brief managers on their
responsibilities and make them
understand their role, objectives for
their area and the overall
organisation, and expected
performance

e Monitor progress and performance
quality of the managers on regular
basis against the level of expected
performance and provide prompt
and constructive feedback PC35.
support managers in identifying and
dealing with problems and
unforeseen events

 |dentify gaps and performance
issues, discuss the causes and
recommend solutions to improve
performance of mangers and their
team

e Monitor performance, analyze
employee strength and weakness,
and make changes in their
tasks/responsibilities

¢ Review performance and update
work plans in their area, monitor and
conduct review meetings on regular
basis, recognize successful
completion of work or work activities
by function manager(s) and their
teams

¢ Motivate managers to complete
expected target and any additional
work allocated and provide
additional support and resources to
complete work

7 Ensure proper Laptop, white board,
production and Update self with an understanding marker, chart papers,
operation of the goals of the organisation and projector, trainer’s
management forecast/requirements of the sales guide and student

and marketing manager, with the handbook ,
Theory Duration knowledge of production method
(hh:mm) and process, plant capacity,
08:00 resource availability, plan products

and quantity to be produced
Practical Duration Monitor and regulate supply chain
(hh:mm) management which includes
12:00 sourcing and procurement,

conversion of raw materials to
Corresponding NOS finished products, all logistics
Code activities, coordination and
FIC/N9018 collaboration with suppliers,
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Sr.

No. Module

Key Learning Outcomes

intermediaries, third party
service providers, and
customers, to integrate supply
and demand management within
and across companies

Monitor and regulate inventory
process to meet the production
requirement of the organisation,
review current procurement
procedures, analyze benefits and
risks that may impact the
procurement of supplies, implement
plans and methods to improve and
provide solutions to resolve any
immediate problems

Evaluate current storage methods
and identify ways of improving the
storage of supplies to provide better
fit with supply chain strategy

During production process,
coordinate production activities with
procurement, maintenance, and
quality control function to obtain
optimum production and efficient
utilization of human resources,
machines and equipment

Make adjustments/revise/reschedule
production schedules and priorities in
case of breakdown down of
equipment/issues with physical or
human resource/ urgent
orders/unforeseen issues or any
operational problems

Direct production activities and
establish production priorities to
produce quantity and quality products
within the operation budget

Review and analyze human
resource, production, quality control,
maintenance, and operational
reports to identify reason for
nonconformance/ non-compliance to
organisation and regulatory
standards for product and process,
develop and implement operating
methods and procedures to
eliminate problems and improve
product and process quality

Monitor storage and distribution of
products to and from the
plant/processing unit warehouse,
ensure storage and distribution
norms and procedures like
palletizing, stacking height, labeling,
fefo etc are followed

Equipment Required
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Sr.
No.

Module

Key Learning Outcomes

Establish systems to collect and
assess information on
performance of all functions,
analyze data and evaluate
performance of departments and
organisation, through knowledge
and understanding identify reasons
for problems and low performance

Establish and implement methods
and procedures for improvement,
ensure implemented methods deliver
expected result, and identify
opportunities to improve organization
performance

Read financial responsibilities,
compile available financial
information, evaluate the cost,
benefits and risks of the current
budget, and estimate financial
requirements for operation of food
processing unit

Consult with department managers
the objectives and associated plans,
discuss and identify priorities and
develop a realistic master budget
for food processing operation,
communicate the final proposed
budget with all managers

Submit the proposed master budget
with clear proposals to the
management for approval, assist
them to evaluate the budget,
negotiate with clarity and strong
reasoning and get the budget
approved

Evaluate, analyze and allocate
budget to departments of food
processing operation, allocate
budget to each department
managers with expectations and
targets, provide required ongoing
support and resources

Establish systems to monitor and
evaluate performance against
delegated budgets and the master
budget and put contingency plans
in place

Identify reason for significant
variances between budget and
actual expenditure, discuss with
managers, provide solutions and
ensure immediate corrective
action is taken

In case of unforeseen
situation/emergency/shortage,

Equipment Required
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Sr.

No. Module

Key Learning Outcomes

identify any additional financial
needs, prepare provisional budget,
negotiate and get it approved by the
management, delegate provisional
budget to respective managers,
monitor and control expenditure

Encourage managers to identify
ways of reducing expenditure,
analyze and pursue potential ideas,
implement those in all areas of
function

Review the financial performance of
managers regularly, and identify
improvement opportunities and
ensure it is implemented, provide
information to the management on
the financial performance of the
operation management

Determine human resource
requirement including contingencies
to achieve organisation goal,
organize interview, hiring and
training of new employees through
human resources manager

Ensure that all employees
receive appropriate training on
job duties, corporate policies and
applicable regulations

Oversee and direct the activities
of subordinate managers, provide
coaching and mentoring, and
conduct evaluations of all

Discuss with managers of operation
function and identify resource
requirement for their area, analyze,
estimate and approve resources,
monitor effective use of those
resources

Ensure compliance of all employees
with organization policy, procedures
and applicable regulations

Conduct meetings to address
grievances, to resolve or effect
settlements within the scope of
authority, and refer unresolved
grievances for management-union
negotiations

Take personnel actions, such as
promotions, transfers, discharges or
disciplinary measures, within the
scope of authority

Update self with knowledge of
quality management system, legal
and regulatory requirements,
environmental issues related to the

Equipment Required
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Sr.

No. Module

Key Learning Outcomes

organisation, process and products
produced

Ensure system, plan and resources
are in place to assure food products
produced in the organisation meet
the organisation standards, national
and international regulations

Implement procedure, standards and
specifications to meet quality goals
of the organisation, co-ordinate
departments and provide support to
implement food safety system like
HACCP in the organisation

Evaluate records of quality of
product and process to assess the
effectiveness of quality system
followed in the organisation, review
and revise the quality system
through quality assurance manager
and implement changes

Organize training for employees to
update on latest
developments/systems/ tools and
techniques in quality management
system and evaluate their
competency to fulfill organisation
goals

Encourage employees of all
functions to take personal
responsibility for achieving quality
standards of product and process
and address or report/address any
non-conformance

Monitor process and product quality
against target and plan, identify and
assess risks of shortfalls in the
quality of processes and
products/services and take
immediate corrective action to
address risks

Direct and coordinate
implementation of quality system
such as ISO, HACCP, etc. in the
organisation though quality manager

Ensure managers responsible for
organizational processes understand
the requirements of quality system,
establish their roles in
implementation of quality system in
their functional areas, enhance their
confidence and commitment to
quality by providing continuous
support

Encourage and support department
heads and employees for quality

Equipment Required
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Sr.
No.

Module

Key Learning Outcomes

Equipment Required

audit process to obtain accreditation,
certifications to a standard or a mark
of quality, monitor quality audit
process, review results and take
immediate corrective action through
concerned managers

Identify the environmental impact
related to the resources, process
and products produced in the
organisation such as air/water/noise
pollution, effluent treatment, waste
disposal etc, identify risks to the
environment, consult with experts
and identify opportunities to improve
environmental performance

Set and implement policies and
procedures through mangers,
monitor to ensure its efficiency and
effectiveness and make changes as
required to meet the regulatory
requirements

Manage new
projects and ensure
compliance to
regulatory
requirements

Theory Duration
(hh:mm)
07:00

Practical Duration
(hh:mm)
09:00

Corresponding NOS
Code
FIC/N9019

Implement new project/business
plans of the organisation for
introducing new products or for
improving processes, procedures
and performance

Map or perform comparative study of
the project with the current
project/product to understand the
ways proposed project fits with the
overall vision, objectives and plans
of the organization

Read the key objectives and scope
of the proposed project, prepare
resource requirement for
implementation of new project,
negotiate with clarity and strong
reasoning and get approval from
superiors/management

Consult with experts and managers
and prepare realistic and thorough
plan to implement the project
successfully, prepare project report
considering all possibilities

Submit the project report to the
superiors/management, discuss
plan, consider suggestions and
recommendations and make
necessary changes where
necessary, take approval of final
plan

brief project team managers on the
project plan and their roles and
responsibilities, start implementation
of project and provide ongoing

Laptop, white board,
marker, chart papers,
projector, trainer’s
guide and student
handbook, logbooks,
internal audit register,
food safety manual,
quality policy etc.
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No. Module

Key Learning Outcomes

Equipment Required

support, encouragement and
information for successful
completion

Monitor, control and review project
plan during each stage of
implementation

Provide sufficient resources to deal
with contingencies and to manage
any potential risks

Inform the management/superiors
of the developments in the project
on regular basis, discuss progress
and problems, take approval for any
changes in project plan

Complete project within agreed
level of resources, meeting all legal
and regulatory requirements, share
the success with the project team
members, recognize and reward
their contribution

Update self with understanding of
national and international food safety
regulations and standards related to
the food processing units, process
and products produced in the
organisation

Ensure effective policies and
procedures are in place in the
organization to meet to legal
and regulatory requirements

Ensure regulatory standards set by
the organisation for products are
stringent in context of the national
and international legal requirements

Ensure managers of all functional
area have a clear understanding of
the policies and procedures on food
regulatory standards

Organize training for all employees
on policies and procedures on food
regulatory standards and the

importance of following regulations

Monitor and ensure relevant legal
and regulatory requirements
pertaining to food proces sing
units and products produced in the
organisation are followed and met

Identify reasons for non-compliance,
review and revise the policies and
procedures in consultation with quality
and regulatory affairs manager to
correct and overcome failures,
provide support to all managers to
implement corrective actions for the
organisation and
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Sr.
No.

Module

Key Learning Outcomes

Equipment Required

products to comply with regulatory
standards

Update self with understanding of
health and safety requirements, and
food safety, hygiene and sanitation
requirements for the organisation
and products produced

Ensure that the organisation has
written policy and procedures on
health and safety, food safety,
hygiene and sanitation, and those
are clearly communicated to all
employees of the organisation, and
are put into practice and followed

Implement a system for identifying
hazards and assessing risk in food
processing and products and set
procedures to control and prevent
them

Implement system for GMP,
HACCP, FIFO/FEFO, product recall,
etc., organize training to the
employees on health and safety,
food safety, hygiene and sanitation
for effective implementation of the
systems, allocate required resources
for implementation, and ensure
those are followed by all employees

Ensure systems are in place for
effective monitoring, measuring and
reporting on the performance of
health and safety system

Evaluate the existing systems and
procedures, consult with mangers
and experts and identify methods to
reduce risks/improve control
measure

Ensure health and safety policies are
practiced across the organisation,
effectively monitored, reviewed and
revised at regular intervals to meet
the changes in national and
international regulations

Professional and
Core Skills

Theory Duration
(hh:mm)
03:00

Practical Duration
(hh:mm)
05:00

Undertake a self-assessment test

Identify personal strengths and
weaknesses

Plan and schedule the work order
and manage time effectively to
complete the tasks assigned

Prevent potential problems from
occurring

Laptop, white/black
board, marker, chart
papers, projector
,Trainer’s guide,
Student manual

Plant Manager




5 FICSI
b e
Fo e L.{ -

ﬁg Module Key Learning Outcomes Equipment Required
Corresponding NOS | Resolve issues and problems using
Code acquired knowledge and realize the
importance of decision making
Identify potential problems and make
sound and timely decision
Improve your reading skills
State the importance of listening
10 IT Skills Identify parts of the computer Laptop, white/black
Use the computer keyboard board, marker, chart
Theory Duration effectively to type papers, projector,
(hh:mm) Use computer applications effectively Trainer’s guide,
05:00 to record day-to-day activities Student manual
. . Use the word processor effectively
Practical Duration Use the spreadsheet application
(hh:mm) effectively
07:00 Use the computer to document day-
Corresponding NOS to-day activities
Code
11 Field Visits Observe the factory location, layout All the tools and
and safety aspects of food equipment listed above
Theory Duration processing must be available at
(hh:mm) Observe the storage facilities for raw the site of field visit
04:00 materials and finished products
Observe the various machineries
Practical Duration used in process
(hh:mm) Observe the various machineries
30:00 used in process
. Observe the cleaning methods and
Corresponding NOS processes followed to maintain the
Code process machineries and tools
Observe the raw materials used and
their storage procedures
Observe the packaging and storage
processes of raw material and
finished product
Observe the post-production cleaning
and maintenance process followed in
the industry
12 Revision Revised the knowledge gained so far All the tools and
equipment listed above
Theory Duration must be available at the
(hh:mm) time of revision
02:00
Practical Duration
(hh:mm)
02:00
Corresponding NOS
Code
13 Evaluation Assess the knowledge and skills All  the tools and

acquired by the participants

equipment listed above

Plant Manager
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(hh:mm)
30:00

Practical Duration
(hh:mm)
65:00

Corresponding NOS
Code

ﬁg Module Key Learning Outcomes Equipment Required
Theory Duration must be available for
(hh:mm) evaluation
08:00
Practical Duration
(hh:mm)
20:00
Corresponding NOS
Code

14 On-the-job Training Apply the skills and knowledge All  the tools and

acquired in the training program in equipment listed above

Theory Duration the field must be available on the

site at the time of OJT

Total Duration
240:00

Theory Duration
88:00

Practical Duration
152:00

Unique Equipment Required: Laptop, white board, marker,
chart papers, projector, trainer’s guide and student handbook,
protective gloves, head caps, aprons, safety goggles, safety boots,
mouth masks, sanitizer, safety manual

Grand Total Course Duration: 240Hours, 0 Minutes

(This syllabus/ curriculum has been approved by SSC: Food Industry Capacity and Skill
Initiative)
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Trainer Prerequisites for Job role: “Plant Manager” mapped
to Qualification Pack: “FIC/Q9004, v1.0”

2 Area Details
No.
1 Description To deliver accredited training service, mapping to the curriculum detailed
above, in accordance with the Qualification Pack “FIC/Q9004”, Version 1.0
2 Personal An aptitude for conducting training, and pre/ post work to ensure
Attributes competent, employable candidates at the end of the training, and pre/post
work to ensure competent, employable candidates at the end of the
training. Strong communication skills, ability to work as part of a team; a
passion for quality and for developing others; well-organized and focused,
eager to learn and keep oneself updated with the latest in the mentioned
fields.
3 Minimum M.Sc/M.Tech/ME in Food Technology or Food Engineering with 7-8
Educational years of hands on experience in a food industry
Qualifications | B.Sc (home Sc) /B.Tech/BE in Food Technology or Food Engineering
with 9-10 years of hands on experience in a food industry
4a Domain Certified for Job Role: “Plant Manager” mapped to QP: “FIC/Q9004, v1.0".
Certification Minimum accepted score is 80%
4b Platform Recommended that the Trainer is certified for the Job Role: “Trainer”,
Certification mapped to the Qualification Pack: “SSC/Q1402”. Minimum accepted
SCORE IS 80 % as per FICSI guidelines.
5 Experience M.Sc/M.Tech/ME in Food Technology or Food Engineering with 7-8

years of hands on experience in a food industry
B.Sc (home Sc) /B.Tech/BE in Food Technology or Food Engineering
with 9-10 years of hands on experience in a food industry
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Annexure: Assessment Criteria

Assessment Criteria
Job Role Plant Manager
Qualification Pack FIC/Q9004, v1.0
Sector Skill Council Food Processing
Sr. Guideli
No. uidelines for Assessment
1 Criteria for assessment for each Qualification Pack will be created by the Sector Skill
Council. Each Performance Criteria (PC) will be assigned marks proportional to its
importance in NOS. SSC will also lay down proportion of marks for Theory and Skills
Practical for each PC.
2 The assessment for the theory part will be based on knowledge bank of questions created
by the SSC.
3 Individual assessment agencies will create unique question papers for theory part for
each candidate at each examination/training centre(as per assessment criteria below)
4 Individual assessment agencies will create unique evaluations for skill practical for every
student at each examination/training canter based on this criteria
5 To pass the Qualification Pack, every trainee should score a minimum of 70% (overall) in
every QP
6 The marks are allocated PC wise; however, every NOS will carry a weight age in the total
marks allocated to the specific QP
Marks
Total Allocation .
LSRR Assessment Criteria Mark o =Ll
Outcome (600) Of Theory s
Prac
tical
PC1. Develop operational plans for the
operation of food processing unit  that
is consistent with the objectives and 3 1 2
goals of organisation, and to produce
quantity and quality products
PC2. Develop operational plan that is
flexible and complements supply
chain, inventory, human resource, 25 1 15
1. FIC/N9017: production, maintenance, quality and
Lead logistics management of production
Operations of unit 100
a food PC3. Develop operational plan to improve
processing output in all areas of functions with the
- R 25 0.5 2
unit objective to reduce overall cost, and to
produce quantity and quality products
PC4. Develop operational plan considering
national and international regulatory
requirements, health and safety, food
safety and hygiene requirements on 25 1 1.5
process and product(s), and to
maintain safe and environmental
compliant workplace

Plant Manager
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Assessable
Outcome

Assessment Criteria

PC5. Develop objectives and set demanding
but achievable targets for operation
function managers, and assign clear
responsibilities with expected
targets/performance

PC6. Provide direction and professional
expertise to all function managers to
achieve organisation goal

PC7. Monitor and control the operational
plan to achieve its overall objectives

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

25

1.5

25

0.5

PC8. Evaluate the implemented operational
plan periodically, analyze performance
data, identify areas for improvement
and recommend changes

25

1.5

PC9. Monitor performance of managers and
employees to ensure that
departmental and individual objectives
are achieved within scheduled
timelines and budget

PC10. Design new work processes,
procedures, systems, structures and
roles for any changes implemented in
the organisation to achieve
organizational goal and regulatory
requirements

25

1.5

PC11. Review and ensure implemented
changes are effective and meets the
requirements of the organisation

25

1.5

PC12. Maintain professionalism, tact,
diplomacy, sensitivity, diversity and
equality, and lead food processing unit
to achieve organisation objectives and
goals

25

1.5

PC13. Ensure that work arrangements,
resources and business processes
respond to different needs, abilities
and values

25

0.5

PC14. Develop and implement new business
strategies for improving processes and
procedures to improve performance

25

1.5

PC15. Develop a leadership style and apply
them appropriately for managers to
follow the lead willingly to achieve
organisation targets and goals

25

1.5

PC16. Communicate clearly the organisation
vision, values and goals to employees,
make managers understand and
commit their expertise to achieve
organisation goals

25

0.5

Plant Manager




Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

PC17. Lead managers of all operation
functions, link operational plans and
drive managers towards achieving
organisation vision, objectives and
goals

PC18. Lead managers through difficulties,
challenges and conflicts

2.5

1.5

PC19. Conduct meetings with managers
regularly and effectively, encourage
them to share their views, provide
guidance and support to overcome
process issues and lead to achieve
organisation goal

2.5

0.5

PC20. Encourage managers to take lead in
their own areas of expertise, take own
decisions in their area of function, and
provide recognitions when they are
successful

2.5

1.5

PC21. Lead the managers and organisation
successfully through difficulties and
challenges

PC22. Design processes with achievable
targets and realistic timeline, proper
resource allocation, with defined
process responsibilities to manage
food processing operation based on
organizational goals

2.5

1.5

PC23. Develop processes that are effective
and sustainable, implement and
ensure it is followed, review its
effectiveness and make necessary
changes if required

2.5

1.5

PC24. Develop process measures that are
affordable, and provide enough
information and required training for
managers and employees to manage
the process

2.5

0.5

PC25. Review and understand resource
requirements for process and allocate
necessary resources to all functional
areas

25

1.5

PC26. Develop systems to link all function
processes, and encourage function
heads and employees to interact
across the organisation to form a
complete system

25

0.5

PC27. Establish effective methods to review
the quality of work and product, and
improve the process

25

0.5
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Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

PC28. Focus attention on issues that are
critical to achieve results, provide
solutions and guidance to overcome
the issues that affect the process

2.5

1.5

PC29. Identify issues and trends and
recognize their impact upon current
and future work, work out solutions
and implementation plan to overcome
and utilize latest trends to achieve
long term goals of the organisation

PC30. Develop policies and procedures for
any change in organisation goal,
organisation structure

2.5

1.5

PC31. Set responsibilities for managers, set
and prioritize objectives for change,
clearly communicate change and
make the managers understand their
responsibilities and commitment

2.5

1.5

PC32. Implement change, identify and deal
with obstacles to change, and support
managers and employees through the
change process

2.5

1.5

PC33. Brief managers on their
responsibilities and make them
understand their role, objectives for
their area and the overall organisation,
and expected performance

PC34. Monitor progress and performance
quality of the managers on regular
basis against the level of expected
performance and provide prompt and
constructive feedback

PC35. Support managers in identifying and
dealing with problems and unforeseen
events

2.5

1.5

PC36. Identify gaps and performance issues,
discuss the causes and recommend
solutions to improve performance of
mangers and their team

PC37. Monitor performance, analyze
employee strength and weakness, and
make changes in their
tasks/responsibilities

25

1.5

PC38. Review performance and update work
plans in their area, monitor and
conduct review meetings on regular
basis, recognize successful
completion of work or work activities
by function manager(s) and their
teams

25

1.5

Plant Manager




Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

PC39. Motivate managers to complete

expected target and any additional
work allocated and provide additional
support and resources to complete
work

100

35

65

2. FIC/N9018:
Ensure
proper
production
and proper
management

PC1. Update self with an understanding of

the goals of the organisation and
forecast/requirements of the sales &
marketing manager, with the
knowledge on production method and
process, plant capacity, resource
availability, plan products and quantity
to be produced

PC2.

Monitor and regulate supply chain
management which include sourcing
and procurement, conversion of raw
materials to finished products, all
logistics activities, coordination and
collaboration with suppliers,
intermediaries, third-party service
providers, and customers, to
integrates supply and demand
management within and across
companies

PC3.

Monitor and regulate inventory
process to meet the production
requirement of the organisation,
review current procurement
procedures, analyze benefits and risks
that may impact the procurement of
supplies, implement plans and
methods to improve, provide solutions
to resolve any immediate problems

PC4.

Evaluate current storage methods,
identifying ways of improving the
storage of supplies to provide better fit
with supply chain strategy

PC5.

During production process, coordinate
production activities with procurement,
maintenance, and quality control
function to obtain optimum production
and efficient utilization of human
resources, machines and equipment

PC6.

Make adjustments/revise/reschedule
production schedules and priorities in
case of breakdown down of
equipment/issues with physical or
human resource/ urgent

100

0.5

2.5

1.5

0.5

1.5

0.5
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Assessable
Outcome

Assessment Criteria

orders/unforeseen issues or any
operational problems

PC7. Direct production activities and
establish production priorities to
produce quantity and quality products
within the operation budget

PC8. Review and analyze human resource,
production, quality control,
maintenance, and operational reports
to identify reason for non-
conformance/ noncompliance to
organisation and regulatory standards
for product and process, develop and
implement operating methods and
procedures to eliminate problems and
improve product and process quality

PC9. Monitor storage and distribution of
products to and from the
plant/processing unit warehouse,
ensure storage and distribution norms
and procedures like palletizing,
stacking height, labeling, FEFO etc
are followed

PC10. Establish systems to collect and
assess information on performance of
all functions, analyze data and
evaluate performance of departments
and organisation, through knowledge
and understanding identify reasons for
problems and low performance

PC11. Establish and implement methods
and procedures for improvement,
ensure implemented methods deliver
expected result, and identify
opportunities to improve organization
performance

PC12. Read financial responsibilities,
compile available financial information,
evaluate the cost, benefits and risks of
the current budget, and estimate
financial requirements for operation of
food processing unit

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

0.5

2.5

1.5

0.5

1.5

0.5

1.5

1.5

PC13. Consult with department managers
the objectives and associated plans,
discuss and identify priorities and
develop a realistic master budget for
food processing operation,
communicate the final proposed
budget with all managers

Plant Manager




Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

PC14. Submit the proposed master budget
with clear proposals to the
management for approval, assist them
to evaluate the budget, negotiate with
clarity and strong reasoning and get
the budget approved

2.5

1.5

PC15. Evaluate, analyze and allocate budget
to departments of food processing
operation, allocate budget to each
department managers with
expectations and targets, provide
required ongoing support and
resources

PC16. Establish systems to monitor and
evaluate performance against
delegated budgets and the master
budget and put contingency plans in
place

2.5

1.5

PC17. Identify reason for significant
variances between budget and actual
expenditure, discuss with managers,
provide solutions and ensure
immediate corrective action is taken

PC18. In case of unforeseen
situation/emergency/shortage, identify
any additional financial needs,
prepare provisional budget, negotiate
and get it approved by the
management, delegate provisional
budget to respective managers,
monitor and control expenditure

PC19. Encourage managers to identify ways
of reducing expenditure, analyze and
pursue potential ideas, implement
those in all areas of function

PC20. Review the financial performance of
managers regularly, and identify
improvement opportunities and ensure
it is implemented, provide information
to the management on the financial
performance of the operation
management

PC21. Determine human resource
requirement including contingencies to
achieve organisation goal, organize
interview, hiring and training of new
employees through human resources
manager

2.5

1.5

2.5

1.5

25

1.5

PC22 Ensure that all employees receives
appropriate training on job duties,

25

1.5
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Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

corporate policies and applicable
regulations

PC23 Oversee and direct the activities of
subordinate managers, provide
coaching and mentoring, and conduct
evaluations of all

2.5

1.5

PC24 Discuss with managers of operation
function and identify resource
requirement for their area, analyze,
estimate and approve resources,
monitor effective use of those
resources

PC25 Ensure compliance of all employees
with organization policy, procedures
and applicable regulations

2.5

1.5

PC26 Conduct meetings to address
grievances, to resolve or effect
settlements within the scope of
authority, and refer unresolved
grievances for management-union
negotiations

2.5

0.5

PC27 Take personnel actions, such as
promotions, transfers, discharges or
disciplinary measures, within the
scope of authority

PC28 Update self with knolwdge of quality
management system, legal and
regulatory requirements,
environmental issues related to the
organisation, process and products
produced

2.5

0.5

PC29 Ensure system, plan and resources
are in place to assure food products
produced in the organisation meet the
organisation standards, national and
international regulations

PC30 Implement procedure, standards and
specifications to meet quality goals of
the organisation, coordinate
departments and provide support to
implement food safety system like
HACCP in the organisation

PC31 Evaluate records on quality of product
and process to assess the
effectiveness of quality system
followed in the organisation, review
and revise the quality system through
quality assurance manager and
implement changes

25

1.5

PC32 Organize training for employees to
update on latest

25

0.5
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Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

developments/systems/ tools and
techniques in quality management
system and evaluate their competency
to fulfill organisation goals

PC33 Encourage employees of all functions
to take personal responsibility for
achieving quality standards of product
and process and to address or
report/address any non-conformance

2.5

1.5

PC34 Monitor process and product quality
against target and plan, identify and
assess risks of shortfalls in the quality
of processes and products/services
and take immediate corrective action
to address risks

PC35 Direct and coordinate implementation
of quality system like ISO, HACCP etc
in the organisation though quality
manager

PC36 Ensure managers responsible for
organizational processes understand
the requirements of quality system,
establish their roles in implementation
of quality system in their functional
areas, enhance their confidence and
commitment to quality by providing
continuous support

PC37 Encourage and support department
heads and employees for quality audit
process to obtaining accreditation,
certifications to a standard or a mark
of quality, monitor quality audit
process, review results and take
immediate corrective action through
concerned managers

2.5

1.5

PC38 Identify the environmental impact
related to the resources, process and
products produced in the organisation
like air/water/noise pollution, effluent
treatment, waste disposal etc, identify
risks to the environment, consult with
experts and identify opportunities to
improve environmental performance

1.5

0.5

PC39 Set and implement policies and
procedures through mangers, monitor
to ensure its efficiency and
effectiveness and make changes as
required to meet the regulatory
requirements

1.5

0.5

100

35

65
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Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

3. FIC/N9019:
Manage new
projects and
implement
health and
safety system
in food
processing
unit

PC1. Implement new project/business plans
of the organisation for introducing new
products or for improving processes,
procedures and performance

PC2. Map or perform comparative study of
theprojectwiththecurrent
project/product to understand the ways
proposed project fits with the overall
vision, objectives and plans of the
organisation

PC3. Read the key objectives and scope of
the proposed project, prepare
resource requirement for
implementation of new project,
negotiate with clarity and strong
reasoning and get approved from

superiors/management

PC4. Consult with experts and managers and
prepare realistic and thorough plan to
implement the project successfully,
prepare project report considering all
possibilities

PC5. Submit the project repot to the
superiors/management, discuss plan,
consider suggestions and
recommendations and make
necessary changes where necessary,
take approval of final plan

PC6. Brief project team managers on the
project plan and their roles and
responsibilities, start implementation of
project and provide ongoing support,
encouragement and information
successful completion

for

PC7. Monitor, control and review project plan
during each stage of implementation

PC8. Provide sufficient resources to deal with
contingencies and to manage any
potential risks

PC9. Inform the management/superiors of
the developments in the project on
regular basis, discuss progress and
problems, take approval for any

changes in project plan

PC10. Complete project within agreed level of
resources meeting all legal and
regulatory requirements, share the
success with the project team

1.5

2.5

100

1.5

2.5

1.5

2.5

1.5

25

1.5

2.5

1.5

25
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Assessable
Outcome

Assessment Criteria

members, recognize and reward their
contribution

PC11. Read national and international food
safety regulations and standards
related to the food processing units,
process and products produced in the
organisation

PC12. Ensure effective policies and
procedures are in place in the
organization to meet to legal and
regulatory requirements

PC13. Ensure regulatory standards set by the
organisation for products  are stringent than
the national and international legal
requirements

PC14. Ensure managers of all functional
area have a clear understanding of
the policies and procedures on food
regulatory standards

PC15. Organize training for all employees on
policies and procedures on  food
regulatory  standards  and the
importance of following regulations

el

LAl i-|_IIi i —

Total
Mark
(600)

Out
of

‘I':'E

s

Marks
Allocation

Theory

Skill

Prac
tical

1.5

2.5

1.5

2.5

1.5

2.5

PC16. Monitor and ensure relevant legal and
regulatory requirements  pertaining to
food processing units and products
produced in the organisation are
followed and met

PC17. Identify reasons for noncompliance,
review and revise the policies and
procedures in consultation with quality
and regulatory affairs manager to
correct and overcome failures, provide
support to all managers to implement
corrective actions for the organisation
and products to comply with regulatory
standards

PC18. Read the health and safety
requirements, and food safety, hygiene
and sanitation requirements for the
organization and products produced

PC19. Ensure that the organisation has
written policy and procedures on
health and safety, food safety, hygiene
and sanitation, and those are clearly
communicated to all employees of the
organisation, and are put into practice
and being followed

Plant Manager
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Assessable
Outcome

Assessment Criteria

Total
Mark
(600)

Out
of

Marks
Allocation

Theory

Skill

Prac
tical

PC20. Implement system for identifying
hazards and assessing risk in food
processing and products, set
procedures to control and prevent
them

PC21. implement system for GMP, HACCP,
FIFO/FEFO, product recall etc,
organize training to the employees on
health and safety, food safety, hygiene
and sanitation for effective
implementation of the systems,
allocate  required resources for
implementation, and ensure those are
followed by all employees

PC22.Ensure systems are in place for
effective monitoring, measuring and
reporting on the performance of health
and safety system

PC23. Evaluate the existing systems and
procedures, consult with mangers and
experts and identify method to reduce
risks/improve control measure

PC24. Ensure health and safety policies are
practiced across the organisation,
effectively monitored, reviewed and
revised at regular intervals to meet the
changes in national and international
regulations

Total

100

35

65

Grand Total

300

300

200

100

Percentage Weightage

100

60%

40%

Minimum Pass% to qualify (aggregate):

Plant Manager
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Choice Based Credit System & Continuous
Assessment Grading Pattern

SYLLABUS FOR

MASTER OF ARTS IN ENGLISH

Programme Code: ENG

2021-24

JSS COLLEGE OF ARTS, COMMERCE & SCIENCE

(An Autonomous College of University of Mysore; Re-Accredited by NAAC with ‘A’ Grade)
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ENGLISH

OOTY ROAD, MYSURU-570 025, KARNATAKA
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POSTGRADUATE DEPARTMENT OF STUDIES & RESEARCH IN

ENGLISH
COURSES OFFERED

I SEMESTER
Course I — (Hard Core-I) English Literature from Chaucer to Milton ENA 010
Course II — (Hard Core-II) Elizabethan Age ENA 020
Course ITI — (Hard Core-III) 17" and 18"Century English Literature ENA 030
Course IV — (Hard Core-IV) 19" Century English Literature ENA 040
Course V — *(Soft Core-I) Realism and Fiction ENA 250
*(Soft Core-II) Contemporary Indian Novels in English ENA 220

II SEMESTER

Course I - (Hard Core —I) The Modern Age-I

Course II - (Hard Core-II) Literary Criticism-I

Course III — (Hard Core-III) Indian Writing in English — I

Course IV — (Hard Core-1V) 20" Century Women’s Writing: Theory & Practice
Course V — *(Soft Core-I) Dalit Literature

*(Soft Core-II) English Essayists

Note: * Soft Core Elective Courses

ENB 040

ENB 020

ENB 030

ENB 050

ENB 230

ENB 220

JSS College of Arts, Commerce and Science, PG Dept. of Studies in English, Ooty Road, Mysuru 25




III SEMESTER

Course I — (Hard Core-I) The Modern Age-I11 ENC 010
Course II — (Hard Core-II) Indian Writing in English-11 ENC 020
Course III — (Hard Core-IIT) New Literatures in English ENC 030

Course IV (Open Electives) A Course in Written and Spoken English OE
Course V —* (Soft Core-I) Indian English Poetry After Independence ENC 230

*(Soft Core-II) Feminism ENC 220
IV SEMESTER
Course I — (Hard Core-I) Literary Criticism-I1 END 010
Course II — (Hard Core-II) American Literature END 020
Course III — (Hard Core) Major Project Work leading to a Dissertation END 030
Course IV — *(Soft Core 1) Indian Diaspora Fiction END 240
*(Soft Core II) African Fiction END 220

Note: * Soft Core Elective Courses

JSS College of Arts, Commerce and Science, PG Dept. of Studies in English, Ooty Road, Mysuru 25




POSTGRADUATE DEPARTMENT OF STUDIES &

RESEARCH IN ENGLISH

Choice Based Credit System & Continuous Assessment Grading Pattern Syllabus

MA PROGRAMME IN ENGLISH

2021-24

Semester Type of Credits Credits
Course Course Title L P required
1. | English Literature from Chaucer to 3 0 4
Hard Core Milton
First 2. | Elizabethan Age 3 0 4 16
Semester 3. | 17" and 18"Century English 3 0 4
Literature
4. | 19" Century English Literature 3 0 4
Soft Core | 1. | Realism and Fiction 3 0 4 4
Electives | 2. | Contemporary Indian Novels in 3 0 4
English
Total Credits 20
1. | The Modern Age-1 3 0 4
Hard Core | 2. | Literary Criticism-I 3 0 4
Second 3. | Indian Writing in English — I 3 0 4 16
Semester 4. | 20" Century Women’s Writing: 3 0 4
Theory & Practice
Soft Core | 1. | Dalit Literature 3 0 4
Electives | 2. | English Essayists 3 0 4 4

Total Credits

20

JSS College of Arts, Commerce and Science, PG Dept. of Studies in English, Ooty Road, Mysuru 25




Semester Type of Credits Credits
Course Course Title L| T P required
The Modern Age-II 311 0 4
Hard Core Indian Writing in English-II 311 0 4 12
New Literatures in English 311 0 4
Third
Semester Soft Core Indian English Poetry After 311 0 4 4
Electives Independence
Feminism 311 0 4
Open A Course in Written and Spoken 311 0 4 4
Elective English
Total Credits 20
Hard Core Literary Criticism-II 311 0 4
Fourth American Literature 3] 1 0 4 12
Semester Major Project Work leading to 0] 0 4 4
Dissertation
Soft Core Indian Diaspora Fiction 31 1 0 4 4
Electives African Fiction 301 0 4

Total Credits 16

Total Credits at the end of the Course 76

JSS College of Arts, Commerce and Science, PG Dept. of Studies in English, Ooty Road, Mysuru 25




Programme Qutcomes

On graduating from this programme student is able to

PO1: Learn to write logically relating the real-life scenario with the issues depicted in literary
texts.

PO2: Demonstrate critical reading, writing, and thinking skills in writing analytical essays.

PO3: Recognise and understand figurative language in literary works of various literatures.

PO4: Equips the students to understand theoretical developments in literary studies.

POS5: Acquire skills of criticism in reading literary works of different periods of various genres.

PO6: Write focused, organised, well-developed text-based essays.

Programme Specific Outcomes

On completion, the graduate of this programme is able to

PSOI1: Acquire the competence to work as English Language teacher at Primary, Secondary,
Higher secondary and Pre-University level.

PSO2: Gain basic knowledge needed to enroll for M Phil or PhD programmes.

PSO3: Demonstrate good communication skills.

PSO4: Draft literary essays demonstrating the skills of critical thinking and creative writing.

PSOS5: Participate in discussions and debates demonstrating good communication skills.

PSO6: Learn the skills to work as English language trainer.

JSS College of Arts, Commerce and Science, PG Dept. of Studies in English, Ooty Road, Mysuru 25




Course I - (HC-I) ENGLISH LITERATURE FROM CHAUCER TO MILTON

Course Code: ENA 010 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes
At the end of the Course, student able to

CO1: Recognize and understand figurative language, such as allegory and metaphor, and
literary techniques, such as irony, rhyme, and allusion.

CO2: Identify the unique qualities of the authors studied, and compare and contrast them.

CO3: Develop a well-written argument about one or more literary texts or authors, and
accurately cite literary and other sources.

CO4: Develop ability to read, summarize and critically analyse poems and sonnets of
various themes.

UNIT -1
1. Background — 14" Century — 1658

2. Renaissance, Reformation, Puritan Upsurge
3. Jacobean, Metaphysical School

UNIT -1I
1. Chaucer -- Prologue to the Canterbury Tales

2. John Milton — Paradise Lost: Book-I
3. Book of Job

UNIT - I
1. Sidney: Sonnets I, V &VI (Astrophel and Stella)

2. Spenser: Prothalamion, Epithalamion

3. Surrey: 1. Love that liveth and reigneth in my thought
2. Set me whereas the sun doth parch the green

4. Wyatt: 1. Who so list to hunt 2. They flee from me

UNIT -1V

1. John Donne — The Goodmorrow, Song: Go and Catch a Falling Star, Death be Not Proud,
At the Round Earth’s Imagined Corner, Sunne Rising, Resurrection

2. George Herbert — The Pulley, The Collar, Virtue, Discipline

3. Andrew Marvell — To His Coy Mistress, Thoughts in a Garden

4. Robert Herrick- To the Virgins, To Find God.

Books for Reference and Further Reading:
1. David Daiches —A4 Critical History of English Literature- Four volumes.

2. Boris Ford (Ed) - Pelican Guide to English Literature- Eight volumes.

3. Herbert Grierson - Metaphysical Poets.

4. Abrams M H et al. The Norton Anthology of English Literature. New Y ork: Norton, 2006.
5. Al Poplaski: English Literature in Context.

JSS College of Arts, Commerce and Science, PG Dept. of Studies in English, Ooty Road, Mysuru 25
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Course II — (HARD CORE-II) ELIZABETHAN AGE

Course Code: ENA-020 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes
At the end of the Course, student able to

CO1: Understand the origin and growth of English Theatres and Renaissance plays.

CO2: Demonstrate knowledge of Elizabethan culture, society and politics.

CO3: Analyse Shakespearean Tragedies and Comedies in terms of language, character and
Themes.

CO4: Develop ability to read, summarize and critically analyse Shakespearean sonnets on
various themes.

UNIT -1
Background — Elizabethan Age

Elizabethan theatre and audience Shakespeare- Tragedy and Comedy

UNIT - 11
Marlowe: Dr. Faustus

Ben Jonson: Volpone

Thomas Nashe: Dido: Queen of Carthage

UNIT - I

William Shakespeare: 1) King Lear
2) Julius Caesar
3) As you Like It
4) Tempest

UNIT -1V
Shakespeare’s Sonnets: 18, 19, 29, 30, 33, 55, 60, 71, 73, 114, 116, 130, 131, 133

Books for Reference and Further Reading:

1. A.C. Bradley — Shakespearean Tragedy

2. F R Leavis — The Common Pursuit

3. Wilson Knight — The Wheel of Fire

4. Stewart Justman — Shakespeare: The Drama of Generations
5. S. Vishwanathan - Exploring Shakespeare

6. Cleanth Brooks - Understanding Drama
7. Toropov - Shakespeare for Beginners
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Course IIT — (HARD CORE-III) 17 and 18" CENTURY ENGLISH LITERATURE

Course Code: ENA 030 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

CO1: Apply knowledge of the historical and cultural contexts of the literature of this period
to comprehend the works of major authors.

CO2: Recognize and understand figurative language, such as allegory and metaphor, and
literary techniques - irony, rhyme, and allusion.

CO3: Reflect and write analytically about the literary texts and their contexts.

CO4: Develop skills of literary critical analysis reading the prescribed plays, novels and

essays.

UNIT -1
Background — Restoration, Neo-Classical, Augustan Satire, Comedy of Manners Spectator Essays

UNIT - 11

Dryden — Absalom and Achitophel
Alexander Pope — The Rape of the Lock
Bunyan — Pilgrim’s Progress Book-1

UNIT - 111
William Congreve - The Way of the World

Sheridan — The School for Scandal
Aphra Behn- Oroonoko (Royal Author)

UNIT -1V
Daniel Defoe: Robinson Crusoe

Jonathan Swift — Gulliver’s Travels — Book IV (Voyage to the Land of Houyhnhnms)
Addison & Steele: Spectator Essays

Addison: (1) Sir Roger at Church, (2) Sir Roger at Assizes

Steele: (1) The Gentleman 2) The Spectator Club

Books for Reference and Further Reading:

1. M.H. Abrams (Ed) The Norton Anthology of English Literature (Vol.1 & 2)

2. David Daiches — 4 Critical History of English Literature —Four volumes

3. Amold Kettle- The English Novel- Two volumes

4. lan Jack — The Augustan Satire: Intention and Idiom in English poetry 1660-1750
5. Pramod Nayyar (ed) — English Poetry 1660-1780: An Anthology
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Course IV (Hard Core —IV) — 19" CENTURY ENGLISH LITERATURE

Course Code: ENA 40 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

COl1: Understand the impact of French Revolution on Romantic and Victorian age.

CO2: Learn the issues related to Woman’s Question during the period and contributions of
Mary Wollstonecraft and J S Mill to this movement.

CO3: Recognize and understand the use of allegory, metaphor, irony, rhyme, rhythm, allusion
in Romantic and Victorian poetry

CO4: Reflect analytical skill of understanding literary essays of Victorian philosophers.

COS: Develop ability to read, summarize and critically analyse the novels of Jane Austen, Emily
Bronte, Charles Dickens and Thomas Hardy.

Unit I: Background:

1. French Revolution;

2. The Romantic Movement in Literature with special reference to leading Romantic poets;
Influence of German Philosophy on Romanticism (Schiller and Kant)

3. Introduction to 19t Century Prose and Victorian Poetry

4. Women Question with reference to J S Mill and Mary Wollstonecraft

Unit II: Poetry

1. William Blake: 1) Tyger; 2) London 3) The Chimney Sweeper

2. William Wordsworth: Tintern Abbey, Ode to Immortality, Lucy Poems: A Slumber Did My
Spirit Seal, She Dwelt Among Untrodden Ways.

3. S T Coleridge: The Rime of the Ancient Mariner

4. P B Shelley: Ode to the West Wind; To A Skylark

5. John Keats: Ode on the Grecian Urn, Ode to Autumn

6. Robert Browning: My Last Duchess

4 Tennyson: Ulysses, Lotus Eaters

Unit III: Fiction

1. Jane Austen: Emma

2. Emily Bronte: Wuthering Heights
3. Charles Dickens: Hard Times

4. Thomas Hardy: Jude the Obscure

Unit IV: Prose
1. J. Ruskin: Unto the Last (Chs.1 and 2)
2. J.S. Mill: “On Liberty”
3. Mathew Arnold: Culture and Anarchy
(Ch 1: Sweetness & Light , Ch 2: Hellenism & Hebraism)

Books for Reference and Further Reading:

1. Russell Noyes (Ed.): English Romantic Poetry and Prose.

2. Harold Bloom and Lionel Trilling: Romantic Poetry and Prose.

3. M. Bowra: The Romantic Imagination.

4. William D. Templeman and Charles F. Harrold: English Prose of the Victorian Era.
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Any one of the soft cores to be chosen for earning 4 credits
PAPER- V — (SOFT CORE-I) REALISM AND FICTION

Course Code: ENA-250 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes:

At the end of the Course, student able to

COl: Understand Realism as a literary movement and types of Realism.

CO2: Learn the narrative techniques employed by the realistic novelists.

CO3: Critically analyse the use of symbolisms in the prescribed novels.

CO4: Understand and analyse the realistic novels of British, American, and Indian writers.

COS: Read, summarize and critically analyse the novels of Charlotte Bronte, George Eliot,
William Makepeace, Hawthorne, Henry James, Steinbeck, Premchand, Tagore and Kamal
Markandaya.

Unit I:

Realism as a literary movement, Types: Social Realism, Regionalism, Kitchen Sink Realism,
Naturalism and Realism, Narrative techniques, Realistic novelists

Unit II:

Charlotte Bronte: Jane Eyre
George Eliot: Mill on the Floss
William Makepeace Thackeray: Vanity Fair

Unit IIT:

Nathaniel Hawthorne: The Scarlet Letter
Henry James: The Portrait of a Lady
John Steinbeck: The Grapes of Wrath

Unit IV:

Premchand: Nirmala, translated into English by Alok Rai
Tagore: The Home and the World
Kamala Markandaya: Nectar in a Sieve

Books/Texts for Reference and Further Reading:

Henry James, The Art of the Novel, ed. R P Blackmore, 1934.

Percy Lubbock, The Craft of Fiction, 1921.

E M Forster, Aspects of the Novel, 1927.

Wayne C. Booth, The Rhetoric of Fiction, 1961.

Sandra Gilbert and Susan Gubar, The Madwoman in the Attic: the Woman Writer
and the Nineteenth-Century Literary Imagination, 1979.
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SOFT CORE II: Contemporary Indian Novels in English

Course Code: ENA-240 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

COl. Learn to explore the thematic paradigm shift in the contemporary Indian writings.

CO2. Appreciate the postmodern literary devices employed by the writers.

CO3. Read and critically analyse the Indian novels published in 2000 and after.

CO4. Develop ability to read, summarize and critically analyse various themes in the works of
Anurag Mathur, Anita Desai, Vikram Seth, Shashi Deshpande, Amit Chaudhuri, Anita
Nair, Upamanyu Chatterjee and Manju Kapur.

Unit I:
1. Anurag Mathur: The Inscrutable Americans (1991)
2. Anita Desai: Fasting, Feasting (1999)

Unit II:
1. Vikram Seth: A Suitable Boy (1993)
2. Shashi Deshpande: 4 Matter of Time (2000)

Unit II1:
1. Amit Chaudhuri: 4 New World (2000)
2. Anita Nair: Ladies Coupe (2001)

Unit IV:
1.Upamanyu Chatterjee: Way to Go (2010)
2. Manju Kapur: Custody (2011)

*Note: Two lecture to introduce new themes and techniques of Contemporary Indian
writing

Books for Reference and Further Reading:

1. K.R. Srinivasa lyengar: Indian Writing in English, 1994.

2. Mukherjee, Meenakshi, C. Vijayshree and Vijay Kumar, eds. The Nation Across the
World: Postcolonial Literary Representations. New York: OUP, 2008.

3. P K Dhawan and Veena Noble Das, ed. Fiction of the Nineties. 1990.

4. Shukla, Sheo Bhushan and Anu Shukla, ed. The Novels of Amit Chaudhuri: An
Exploration in the Alternative Tradition, Sarup and Sons, 2012.
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II SEMESTER

Course I - (HARD CORE-I) THE MODERN AGE-1
Course Code: ENB 040 Credits: 4
Teaching Hours: 60 (4 Hours/Week)
Course Outcomes
At the end of the Course, student able to
CO1: Understand the social, political and cultural milieu of the age.
CO2: Learn the impact of World War I and I on 20™ Century poetry.

CO3: Identify and analyse literary elements like rhyme, rhythm, tone, style, imagery and,
symbols, etc.
CO4: Reflect the analytical skills of understanding war poetry.

UNIT -1

World Wars — I & II, Imagism, Surrealism, Symbolism, Free Verse, Existentialism, and
Phenomenology

UNIT -1I

G.M. Hopkins: The Wreck of Deutschland, Windhover

W.B Yeats: Sailing to Byzantium, Byzantium, Second Coming, Easter 1916
Thomas Hardy: The Darkling Thrush, The Man He Killed

Wilfred Owen: Strange Meeting, Insensibility

UNIT - 11

T.S. Eliot — The Wasteland, The Journey of the Magi

W H Auden — In Memory of W. B. Yeats, Muse des Beaux Arts

Sylvia Plath: The Arrival of the Bee Box: Lady Lazarus

UNIT -1V

Dylan Thomas: After the Funeral, Fern Hill

Seamus Heaney: Tollund Man, Digging, Casuality

Philip Larkin: Church Going, Next Please

Ted Hughes: Thought Fox, Hawk Roosting

Books for Reference and Further Reading:
1. F. R. Leavis. New Bearings in English Poetry

2. Faber Book of Modern Verse
3. Norton Anthology of English Literature
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Course II (Hard Core-II) - LITERARY CRITICISM-I
Course Code: ENB 020 Credits: 4

Course Outcomes

At the end of the Course, student able to

COl: Learn the meaning, elements and characteristics of classical literary criticism.
CO2: Understand the basics of literary/ critical theories.

CO3: Learn the technique of early literary criticism.

CO4: Acquire the skills to interpret literary works using literary theories.

Unit I:
Origin, growth, and development of Literary Criticism, Various Posits and Literary Contexts

Principles of Literary and Practical Criticism

Unit II:
1. Longinus: On the Sublime

2. Plato on Mimesis in A Short History of English Literary Criticism by Wimsatt& Brooks
3. Aristotle: Poetics

Unit II1:
1. Sidney: Apology for Poetry

2. Samuel Johnson: Preface to Shakespeare

3. Dryden: On Dramatic Poesy

Unit IV:
1. W. Wordsworth: Preface to Lyrical Ballads

2. Coleridge: Biographia Literaria (Chapters 13, 14, 17)
3. Amold: The Function of Criticism at the Present Time
Books for Reference and Further Reading:

1. L.A. Richards. Principles of Literary Criticism

2. C.T. Indira et al. English Literary Criticism

3. M.S. Nagarajan. English Literary Criticism and Theory
4. Vernon Hall. A short history of literary criticism
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Course III - (HC-1I) INDIAN WRITING IN ENGLISH -1
Course Code: ENB 030 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

COl1: Understand the Origin and Growth of Indian English Writing.

CO2: Study different phases of Indian writing and understand their features.

CO3: Understand the social, political and cultural milieu of Pre-independent India explored
in literary works.

CO4: Explore different issues in Indian Writing in English depicted in poetry, plays, novels,
and essays.

Unit I
Anglicists and Orientalists Debates, Macaulay’s Minute, Rajaram Mohan Roy’s Letter to Lord
Ambherst, The Rise of the Indian English Novel, Novel as a Social Act.

Unit II: Poetry
1. Toru Dutt: Prahlad; Our Casuarina Tree;

2. R. Tagore: Gitanjali: First five and last five poems
3. Sarojini Naidu: Coromandel Fishers, Indian Weavers

4. Aurobindo: Savitri Canto-I

Unit III: Drama
1. Girish Karnad: Hayavadana

2. Vijay Tendulkar: Silence! The Court is in Session
3. Mahesh Dattani: The Final Solution

Unit I'V: Fiction
1. Mulk Raj Anand: Untouchable

2. Raja Rao: Kanthapura

3. R.K. Narayan: 4 Tiger for Malgudi

Unit I'V: Criticism

1. Hiriyanna: Art Experience: Indian Aesthetics (Chs. 1 and 2)
2. Ananda Coomaraswamy: “The Dance of Shiva”

3. Aurobindo: The Poets of Dawn -1&2 (From Future Poetry)

Books/Texts for Reference and Further Reading:

K.R. Srinivasa lyengar: Indian Writing in English

C.D. Narasimhaiah: “Towards an Understanding of the Species Called Indian Writing in English”
Meenakshi Mukherjee: The Perishable Empire Chapter on: “The Anxiety of Indianness”

JSS College of Arts, Commerce and Science, PG Dept. of Studies in English, Ooty Road, Mysuru 25




Course IV — (HC-1IV) 20" CENTURY WOMEN’S WRITING: THEORY AND
PRACTICE
Course Code: ENB-040 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes
At the end of the Course, student able to

CO1: Learn history and growth of feminism as a movement, and the waves of feminism.

CO2: Understand the phrases such as Sex and Gender, women’s rights.

CO3: Explore feminist issues in the novels of Buchi Emecheta, Margaret Atwood and
Mahasweta Devi.

CO4: Read and understand the feminist ideas in the works of Simone de Beauvoir, Virginia
Woolf and Showalter.

COS5: Appreciate and analyse the poems of Kamala Das and Maya Angelou.

Unit I (Background Study)

Feminism, History of Feminism, Feminist Movements, Sex and Gender, Society and Gender,
Women’s rights

Unit II (Novel)

Buchi Emecheta: The Joys of Motherhood
Mahasweta Devi: Imaginary Maps (A Collection of Short Stories)
Margaret Atwood: Edible Woman

Unit III (Prose)

Simone de Beauvoir: The Second Sex
Virginia Woolf: A Room of One’s Own
Showalter Elaine: “Feminist Criticism in Wilderness”

Unit IV (Poetry)

Kamala Das: 4An Introduction, My Grandmother’s House, The Old Playhouse, Suicide
Maya Angelou: Phenomenal Woman, Caged Bird, Human Family, Women Work

Books for Reference and Further Reading:

The Female Imagination: Patricia Mayor Spack

Gender Trouble: Feminism and Subversion of Identity: Judith Butler

The Feminine Mystique: Betty Friedan

Feminism and Recent Fiction in English: Sushila Singh

The New Feminist Criticism: Essays on Women’s Literature and Theory: Elaine Showalter
Sexual / Textual Politics: Toril Moi
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Any one of the soft cores to be chosen for earning 4 credits

Course IV — (SOFT CORE-II) DALIT LITERATURE
Course Code: ENB-230 Credits: 4
Teaching Hours: 60 (4 Hours/Week)
Course Outcomes
At the end of the Course, student able to
COl1: Understand the origin and growth of Dalit literature in India.
CO2: Understand the sufferings of marginalised in Dalit writings.
CO3: Compare and analyse the life of oppressed in the works various languages translated
into English like Kannada, Gujarathi, Punjabi, Tamil and Telugu.
CO4: Compare and analyse the different forms of Dalit Literature based on different
experiences.

UNIT I: Introduction to Dalit Literature

Essays:

1. Movements of Dalit identity- K C Das

2. Indian Dalits (Introduction- Sharankumar Limbale. (Dalit Literature and Aesthetics)
3. Dalit Literature- B Krishnappa (The Exercise of Freedom)

4. We Too Are Human-B R Ambedkar (The Exercise of Freedom)

Unit II: Poetry

1. H Govindaiah. “In The Soil of Tears” and “A Letter to Father
Searching For Me”

2. Challapalli Swaroopa Rani: “Water” and “Forbidden Theory”

3. Sukirtharani: “Paraia God” and “Untitled Poem”

4. Jyoti Lanjewar: “Cave” and “Mother”

5. Gurudas Alam: “For Freedom” and “Treatment of Untouchables” (From The
Core Of Untouchable’s)

6. Bipin Gohel: “To The Fading Man I Sing” and “To A Poet At Mushaira”

Unit III: Short Stories
1. Devanoora Mahadeva: “Odallala”
2. Pathik Parmar : “Naked Feet”
3. M.M. Vinodini:  “The Parable of Lost Daughter —Lukel5”

Unit I'V: Autobiographies
1. Dr. Siddalingaiah — “Ooru Keri-1”
2. Urmila Pawar — “The Weave of My Life: A Dalit Woman’s
Memoirs”
3. Bama Faustina- “Karukku”
Books for Reference and Further Reading:
D.R. Nagaraj The Flaming Feet
Eleanor Zelliot From Untouchable To Dalit
Mulk Raj Anand Apology For Heroism
Arjun Dangle Poisoned Bread
Encyclopedia of Dalits in India: Literature
Sathyanarayana: The Exercise of Freedom
K. Singh: Dalitism and Feminism: Locating Woman in Dalit Literature
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(SOFT CORE-II) ENGLISH ESSAYISTS
Course Code: ENB-220 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

CO1: Understand the genre of prose essays and appreciate the essayist’s artistic statements.

CO2: Learn to appreciate the literary devices employed by the essayists.

CO3: Understand the importance of essays as a genre to bring social change based on close
reading of the essayist’s observations on society.

CO4: Appreciate and analyse the views in Bacon, Hazlitt, Charles Lamb, Bertrand Russell,

Mathew Arnold and Orwell’s essays.

Unit I
General Introduction to Essay as a genre of literary art, Notable Essayists of British Literature

Unit II
1. Francis Bacon: a) Of Studies
b) Of Ambition
2. Hazlitt: a) On Going a Journey
b) On the Ignorance of the Learned
Unit III
3. Charles Lamb: a) Poor Relations

b) Chimney Sweepers

4. Bertrand Russell: a) Behaviorism and Values
b) Freedom versus Authority in Education

Unit IV
5. Mathew Arnold: a) Wordsworth
b) John Keats

6. George Orwell:  a) Charles Dickens
b) Politics and English Language

Books/Texts for Reference and Further Reading:

1. The English Critical Tradition: An Anthology of English Literary Criticism, Vol-2, Edited
by S. Ramaswamy & V.S. Sethuraman

2. Wimsatt and Brook, Literary Criticism: A Short History

3. G. Tillostone, Criticism and the Nineteenth Century
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III SEMESTER
Course I - (HARD CORE-I) THE MODERN AGE - 11
Course Code: ENC 010 Credits: 4
Teaching Hours: 60 (4 Hours/Week)
Course Outcomes
At the end of the Course, student able to

CO1: Understand the social, political and cultural milieu of the age.

CO2: Learn and analyse the impact of World War I and II on 20™ Century fiction.

CO3: Appreciate the use of various literary devices and postmodern techniques such as
Stream of Consciousness, Dark Humour in modern writings.

CO4: Understand and write about the new theatres evolved in modern age.

UNIT -1
Post-World War Scenario, Twentieth Century Social Milieu, Twentieth Century Theatre,

Twentieth Century Novel, Great Economic Depression, Stream of Consciousness, Postmodernism

UNIT-1I
DH Lawrence: The Rainbow

Virginia Woolf: To the Lighthouse
E.M. Forster: 4 Passage to India
Doris Lessing: The Golden Notebook

UNIT - 111
Samuel Beckett- Waiting for Godot

John Osborne: Look Back in Anger

UNIT -1V
Virginia Woolf: “On Modern Fiction”

George Lukacs: “The Meaning of Contemporary Realism” (chapters on Kafka & Modernist Fiction)
Raymond Williams: “When was Modernity”

Books for Reference and Further Reading:

1. Norton Anthology of English Literature
2. Vasudevan. Perspectives: Selection from Modern English Prose and Fiction
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Course II - (HARD CORE-II) INDIAN WRITING IN ENGLISH - 11

Course Code: ENC 020 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes
At the end of the Course, student able to

CO1: Understand characteristic features of post-independent Indian Writing in English.
CO2: Read, compare and critically analyse essays of Indian critics.

CO3: Describe the Indianness in Indian Writing in English.

CO4: Write about the use of various literary devices by Indian writers, such as Arundati Roy,
Amitav Ghosh, Shanta Gokhale and RK Narayan.

UNIT -1
Colonization and its aftermath, Culture Vs Modernity: The Indian Context, The Modern Indian

Psyche vis a vis Indian Writing in English and in Translation,

UNIT - 11
1. Arundhati Roy: God of Small Things

2. Amitav Ghosh: Shadow Lines

3. Jahnavi Barua: Next Door

UNIT - I
1. M. K. Gandhi: My Experiments with Truth

2. Shanta Gokhale: One Foot on the Ground
3. R K Narayan: My Days

UNIT -1V
1. Gayathri Spivak: “Can the Subaltern Speak?”

2. Meenakshi Mukherjee: “The Anxiety of Indianness”
3. Aijaz Ahamed: In Theory (Chapter 8 on Indian Literature)

Books for Reference and Further Reading:

1. K R Srinivasa lyengar — Indian Writing in English

2. M. K Naik — Critical Essays in Indian Writing in English

3. Ramakrishnan E V- Locating Indian Literature

4. A K Mehrotra (ed): 4 Concise History of Indian Literature in English,

5. Saleem Peeradina (ed): Contemporary Indian Poetry in English
6. Makarand Paranjape (ed): Indian Poetry in English
7. Girish Karnad — Fire and Rain
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Course III - (HARD CORE-IIT) NEW LITERATURES IN ENGLISH

Course Code: ENC 030 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

CO1: Learn the emergence of New Literatures from Commonwealth literature.

CO2: Learn the thematic concerns in New Literatures.

CO3 Read and analyse the cultural conflict in New literatures such as African, Australian,
Canadian and Caribbean and the impact of colonisation on native cultures.

CO4: Write focused analytical essays on the novels of Chinua Achebe, Wole Soyinka, Alice
Munro, Patrick White, and V S Naipaul.

COS: Appreciate the use of various literary devices in the poetry of Dennis Brutus, David
Diop, AJM Smith, Judith Wright, Derek Walcott, and Braithwaite.

CO6: Learn and write critical analysis on the essays of Ngugi, Northrop Frye and Wilson
Harris.

UNIT 1
Philosophy and Aesthetics of Commonwealth Literature, paradigm shifts from commonwealth to

New Literatures

UNIT II- African Literature
Chinua Achebe: 4 Man of the People
Ngugi Wa Thiong’o: Homecoming Part-1I (a) The Writer and His Past (b) The Writer in a
Changing Society
Wole Soyinka: The Lion and the Jewel
Denis Brutus: If This Life is All That We Have, I am the tree...
I must conjure from my Past
2) David Diop: Africa, Vultures
3) Gabriel Okara: Piano and Drums, Once Upon A Time

UNIT III- Canadian and Australian Literature

Alice Munro: Lives of Girls and Women

Northrop Frye: “Conclusion” to Literary History of Canada

AJM Smith: The Lonely Land E.J. Pratt: The Dying Eagle

Patrick White: Voss

Judith Wright: Preoccupations in Australian Poetry (Chapter 13 on A.D. Hope)
Judith Wright: Woman to Man, A.D. Hope. Australia

UNIT- IV- Caribbean Literature

V S Naipaul: Guerrillas

Wilson Harris: Tradition and the West Indian Novel
Derek Walcott: Almond Trees, A Far Cry from Africa
Braithwaite: Starvation, Caliban

Books/Texts for Reference and Further Reading:
1. Anna Rutherford. Commonwealth

2. Oxford Companion to Canadian Literature

3. Macaulay. A Map of Australian Verse

4. Arnold. Companion to Postcolonial Literature

5. Helen Tiffin et al. The Empire Writes Back
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Any one of the soft cores to be chosen for earning 4 credits
Course IV — (SOFT CORE-I) INDIAN ENGLISH POETRY AFTER INDEPENDENCE

Course Code: ENC 230 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

COl: Learn and appreciate the use of Indianness in the modern Indian poetry.

CO2: Analyse the themes, imagery, symbolism in the poems of Ezekiel, Ramanujan,
Daruwalla, de Souza, Mahapatra, Parthasarathy, Anita Nair and Vikram Seth.

CO3: Understand and appreciate the human values and human predicament in modern Indian
poetry.

CO4: Analyse the trend setting themes explored in contemporary Indian poetry.

Unit-1
1. Nissim Ezekiel: = Night of the Scorpion; Enterprise
Urban; Poet, Lover, Birdwatcher
2. A K Ramanujan: Obituary, A River
Love Poem for a Wife II, Small Reflections on a Great House
Unit II
3. Keki N Daruwalla: Death of a Bird, The Mistress, The Ghaghra in Spate
4. Eunice de Souza: Bequest, Advice to Women, Women in Dutch Paintings,
Feeding the Poor on Christmas
Unit IIT
5. Jayanta Mahapatra: Hunger, Freedom, Grandfather, Dhauli

6. R Parthasarathy: Rough Passage: a. Exile b. Trial c. Homecoming

7. Anita Nair: Happenings On the London Underground, The Last Rites
Hello Lust How Men Eat
8. Vikram Seth: How rarely all these few years, From California, The Wind

*Note: Two lectures to introduce new themes and techniques of recent Indian poetry in
English

Books/Texts for Reference and Further Reading:

1. King Bruce (ed): Modern Indian Poetry in English

2. The Oxford Anthology of Modern Indian Poetry

3. Saleem Peeradina (ed): Contemporary Indian Poetry

4. Zenia Mitra (ed): Indian Poetry in English: Critical Essays
5. R. Parthasarathy (ed): Ten Twentieth Century Indian Poets
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Course V — (SOFT CORE-II) FEMINISM

Course Code: ENC 220 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes
At the end of the Course, student able to

COl: Analyse the texts critically and write the main ideas given in the prescribed texts.
CO2: Write logically the feelings expressed by the feminists.
CO3: Learn to appreciate the literary theories employed by the feminists to bring gender justice
in the society and in literary representation.
CO4: Analyse the critical ideas expressed by Shoshona Felman, Elaine Showalter, Toril Moi
and Susie Tharu in their prescribed essays or prose works.

1. Shoshona Felman: "Women and Madness: The Critical Fallacy”
2. Elaine Showalter: “The Female Tradition”
3. Toril Moi: Feminist, Female, Feminine

4. Susie Tharu: Problems for a Contemporary Theory of Gender

Books for Reference and Further Reading:

The Female Imagination: Patricia Mayor Spack

Gender Trouble: Feminism and Subversion of Identity: Judith Butler
The Feminine Mystique: Betty Friedan

Feminism and Recent Fiction in English: Sushila Singh

The New Feminist Criticism: Essays on Women’s Literature and Theory: Elaine Showalter
Sexual / Textual Politics: Toril Moi
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OPEN ELECTIVES COURSE
A COURSE ON WRITTEN AND SPOKEN ENGLISH
Dept. code 570 Credits: 4

Teaching Hours: 60 (4 Hours/Week)
Course Outcomes

At the end of the Course, student able to

COl: Learn the correct use of parts of speech and English grammar.

CO2: Understand grammar rules and apply them in conversation and communication.

CO3: Write effectively describing impressions, feelings and experiences.

CO4: Talk about familiar topics and give explanations and reasons for opinions, past
actions and future plans.

COS: Understand comprehension passages and answer the implied questions rightly.

UNIT I

Basic Grammar
Definition of Parts of Speech and correct usage
I.Noun 2. Pronoun 3. Adjectives: Degrees of comparison and correct usage.
4. Verb, Tenses: Present, Past and Future and their correct usage.
5. Adverb: Kinds of Adverbs and their correct usage
6. Conjunction 7. Preposition
8. Articles
9. Active and Passive voice
10. Direct and Indirect Speech
11. Punctuation

UNIT I
Oral communication is the ability to explain and present one’s ideas in clear English, to diverse
audiences; speaking effectively, Effective Listening and Reading skills to be taught.

Short and long conversation involving two or more people: Greeting, introducing, making an enquiry,
casual/formal telephone conversation, Conversation at the bank, at the department store, at the post
office, at the doctor’s, at the travel agent, at the railway station/bus stop etc.

Informal conversation between friends.

Reading Skills with a focus on Idioms, Phrases, Antonyms, Homophones, Homonyms and
Figures of Speech

Unit-I11
Written communication: The ability to write effectively in a range of contexts and for different
audiences and purposes, with a good command of the English language is taught.

1. Letter Writing:
Personal letters
Leave note
Application for a job
Letter to the editor
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Letters of complaints
Placing orders

2. Precise Writing

3. Short Essay writing

Unit - IV
Writing skills to be taught through:

A. Guided Composition
B. Expansion of an Idea/ Proverb
C. Comprehension
Comprehension of Poetry/ Prose/ Short Story/ Essay of selected texts

Comprehension of Poetry: 1. Robert Frost: Stopping by Woods on a Snowy
Evening
2. Wole Soyinka: Telephone Conversation

Comprehension of Prose: Radhakrishnan: Humanities V/S Science

Comprehension of Short Story:  Maxim Gorky: One Autumn Night

Books for Reference and Further Reading:
1. Sidney Green Baum, The Oxford English Grammar, Oxford University Press,
2. Cowie, A.P. & R. Macklin, Oxford Dictionary of Phrasal verbs, Oxford University Press,

3. Cowie, A.P. & R. Macklin& I.R. Mc Caig, Oxford Dictionary of Phrasal English Idioms,
Oxford University Press,

4. Stuart Redman, English Vocabulary in Use pre-intermediate and intermediate; low price
editions, Oxford University Press,

5. Rosemary T., Fruehling& Joan M. Lacombe, Communication for Results, A.LT.B.S.
Publishers and Distributors,

6. How to write and speak better, Reader’s Digest

7. Modern Grammar with Practical Exercises, Vikas Publishing House Pvt. Ltd.
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IV SEMESTER

Course | — (HARD CORE-I) LITERARY CRITICISM-II
Course Code: END 010 Credits: 4

Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

COl1: Learn the meaning, elements and characteristics of contemporary literary criticism.

CO2: Writes the essays using the skills of literary critical analysis.

CO3: Learn to write analytical essays on the literary texts of the prescribed critics.

CO4: Articulate and discuss the latest developments in the specific field of practice of literary
theories.

Unit I

Russian Formalism, Psychoanalysis, Structuralism, Deconstruction, Post colonialism,
Phenomenology and certain other forms of Hermeneutics. The Archetypes of Literature™ Marx,
Nietzsche, Freud, Gramsci

Unit II:
1. T.S. Eliot: Tradition and Individual Talent
2. F.R. Leavis: Literature and Society, Tragedy and the Medium (From The
Common Pursuit)
3. Carl Jung: “Psychology and Literature”
Unit I11:
1. Northrop Frye: Architypes of Literature
2. G. Genette: “Structuralism and Literary Criticism
3. J. Derrida: “Structure, Sign and Play in the Discourse of Human Sciences”
Unit IV:
1. Elaine Showalter: Towards a Feminist Poetics
2. Helene Cixous: The Laugh of the Medusa
3. Sara Suleri: Woman Skin Deep: Feminism and Postcolonial Condition

Books for Reference and Further Reading:
Eagleton, Terry: Theory — An Introduction

Selden, Raman: A Reader’s Guide to Contemporary Literary Theory Belsey, Catherine.
Critical Practice: Culler, Jonathan.
Structuralist Poetics: Structuralism, Linguistics and the Study of Literature Newton,

K.M. Twentieth Century Literary Theory: A Reader
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Course II - (HARD CORE-II) AMERICAN LITERATURE
Course Code: END 020 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes
At the end of the Course, student able to

CO1: Understand the significance of Renaissance, Transcendentalism and journey metaphor
in American literature.

CO2: Appreciate and analyse the poems of Emily Dickinson, Wallace Stevens, Walt
Whitman and Robert Frost.

CO3: Understand and write critically about the themes, narrative techniques, character
analysis in the novels of Mark Twain, Douglas, Toni Morisson and Ray Bradbury.

CO4: Acquire the ability to understand and explore the human condition in the plays of
Arthur Miller, Eugene O’Neill and Edward Albee.

UNIT -1
American Renaissance, Journey as Metaphor, Westward Movement, Transcendentalism

UNIT - 11

Emerson: American Scholar

Thoreau: Walden (Chapters on Economy & Where I Lived and What I Lived For)

Emily Dickinson: Because I Could Not Stop for Death, The Soul Selects her Own Society
I Heard a Fly Buzz

Wallace Stevens: Emperor of Ice-Cream, Anecdote of The Jar

Walt Whitman: When Lilacs Last in the Dooryard Bloomed, A Noiseless Patient Spider,

Robert Frost: Mending Wall, The Road Not Taken, Birches

UNIT II1

Mark Twain: Huckleberry Finn

Fredrick Douglas: Narrative of the Life of an American Slave
Toni Morrison: The Bluest Eye

Ray Bradbury: Fahrenheit 451

UNIT -1V

Arthur Miller: Death of a Salesman
Eugene O’Neill: The Hairy Ape
Edward Albee: The Zoo Story

Books for Reference and Further Reading:
Norton Anthology of American Literature

Richard J Gray. A History of American Literature
The Cambridge History of American Literature. Vol. 1 to 4
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Any one of the soft cores to be chosen for earning 4 credits

COURSE - II1: SOFTCORE Elective I: INDIAN DIASPORA FICTION
Course Code: END 240 Credits: 4

Course Outcomes:
At the end of the Course, student able to
Course Outcomes

COl: Learn the background of Diaspora Literature & major themes of Diaspora Literature

CO2: Compare and Contrast authors' treatment of themes, characters, subject matter etc.

CO3: Identify and analyse literary elements like plot, setting, tone, point of view, style,
image, symbols, etc.

CO4: Trace the role of partition, corruption, fantasy, migration, etc. and psychological
aspects behind human behaviour in the novels prescribed.

Unit I:
1. Salman Rushdie: Midnight Children
2. Tanuja Desai Hidier: Born Confused

Unit II:
1. Jhumpa Lahiri: The Namesake
2. Chitra Banerjee Divakaruni: The Mistress of Spices

Unit IIT:
1. Kiran Desai: Inheritance of Loss
2. Rohinton Mistry: 4 Fine Balance

Unit IV:
1. Aravind Adiga: White Tiger
2. Hari Kunzru: Gods without Men

*Note: Two lectures to introduce India Diaspora

Books for Reference and Further Reading:

1. Avtar Brah. Cartographies of Diaspora: Contesting ldentities. London: Routledge, 1996.
2. Homi K. Bhabha. The Location of Culture, 1994.
3. Edward W. Said. Orientalism. New Delhi: Penguin, 2001.
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COURSE - III' (SOFTCORE Elective-II) AFRICAN FICTION

Course Code: END-230 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

CO1: Learn the social, political and cultural milieu of the African society represented in fiction.
CO2: Understand and write critical essays on contemporary African novels such as Anthills
of the Savannah, Purple Hibiscus, The Bride Price and Changes: A Love Story.

CO3: Articulate and discuss the latest developments in the specific fields of postcolonial

African writings to bring gender justice in the society.
CO4: Write critically on the role of the characters in the novels of Achebe, Adichie. Emecheta
and Aidoo.

Unit I: Chinua Achebe: Anthills of the Savannah
Unit I1: Chimamanda Adichie Ngozi: Purple Hibiscus
Unit III:  Buchi Emecheta: The Bride Price

UnitIV:  Ama Ata Aidoo: Changes.: A Love Story

Suggested Reading:

1. Butler, Judith. Gender Trouble: Feminism and the Subversion of Ildentity. New York:
Routledge, 1990.

2. Ogundipe-Leslie, Omolara. Re-Creating Ourselves African Women and Critical
Transformations. Trenton, NJ: Africa World P, 1994.

3. Palmer, Eustace (ed.). An Introduction to the African Novel. A Critical Study of Twelve
Books. London: Heinemann, 1979.

4. Ashcroft, Bill. Post-Colonial Transformation. London and New York: Routledge, 2001.

5. Ashcroft, Bill, Gareth Griffiths, and Helen Tiffin. Eds. The Post-Colonial Studies Reader.
London and New York: Routledge, 2002.
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Course — IV — (HARDCORE - III) Major Project Work Leading to a Dissertation

Course Code: END 030 Credits: 4
Teaching Hours: 60 (4 Hours/Week)

Course Outcomes

At the end of the Course, student able to

COl1: Learn to investigate the area of topic chosen for project work in detail.

CO2: Learn research skills and demonstrate scholarly expertise in exploring the subject to prepare the
dissertation for the project work.

CO3: Learn the skills of research analysis in writing thesis.

CO4: Able to think logically and relate the issues and findings to real life scenario.

Students will be encouraged to undertake a major project work in disciplines related to
literature of contemporary interest.

Suggested Areas:

Folklore

Performing Arts

Popular Culture

Gender and Sexuality

Dalit and Subaltern Discourses

Media Studies

World Literatures in English

General Survey of Poetic Works of Classical Writers
General Survey of Poetic Works of Modern Writers

The distribution of marks for The Project Work will be as per the stipulations laid down by
the university.
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SOFTCORES OFFERED

Cross Cultural Women Writers
Caribbean Literature

Novels of Childhood

Indian Classics in Translation

Folklore and Literature-I

Folklore and Drama

Myth and Drama-I

Myth and Drama-II

9. Cultural Theory

10. Canada and the World

11. Feminist Theory-I

12. Australian Poetry

13. Folk Epics of Karnataka

14. Postcolonial Theory

15. Writers from African Diaspora

16. Canadian Science Fiction by Women
17. Theories on Culture: An Introduction
18. Postcolonial Criticism

19. Travel Literature

20. Popular Culture and Censorship

21. Adventure Novels

22. Novels and Metropolis

23. Short Fictions of Russia and USA

24. Contemporary Indian Novels in English
25. Translations

26. Dalit Literature-I

27. Recent Indian Poetry in English

28. Dalit Literature-II

29. Women Writings from the Margins

30. English Essayists

31. Post 1990 Indian Women Narratives
32. Indian Novels in English: 2000 and after
33. Twentieth Century Indian Poets in English
34. Contemporary Indian Regional Poetry in English Translation
35. Realism and Fiction

36. Indian Women Novelists

37. African Fiction in English

38. Jewish American Fiction

39. Introduction to Canadian Literature

40. South Asian Immigrant Literature in Canada
41. Introduction to Australian Literature.
42. Feminist Theory-II

43. Indian Classics in Translation

44. Shakespeare Criticism

45. Literature and Popular Culture

46. Postcolonial African Fiction

47. Arab Women Short Stories

48. Indian Diaspora Fiction

NN R LD =
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POSTGRADUATE DEPARTMENT OF ENGLISH

Question Paper Pattern

END SEMSETER EXAM (C 3)

Course Code Title of the Course (HC/ SC)

Max Marks: 70

Instruction: Answer all sections.
SECTION —1

I. Answer the following questions in one or two sentences

A S AT o

_.
e

SECTION-II (from Unit-I)
II. Answer any one of the following.
1.
2.
3.

SECTION-II (from Unit-II)
III. Answer any one of the following.
1.
2.
3.
SECTION-IV (from Unit-III)
IV. Answer any one of the following.
L.
2.
3.
SECTION-V (from Unit-1V)

V. Answer any one of the following.

L.
2.
3.

Time: 3 Hours

10X1=10

1x15=15

1x15=15

1x15=15

1x15=15
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1. Introduction:

MCA is Masters of Computer Application is a PG course of two years and has it is a master Course
in Computer Application the MCA subjects are related to computer languages computer software
and the MCA syllabus is divided into 4 semesters has the MCA subjects consists 5 number but their
brief knowledge is given in two years so the MCA syllabus is made in such a way that the students
learn MCA subjects in two years in such a pattern that the gain all the knowledge

The MCA course includes classroom teaching, practical assignments, and project work which is a
mandate in the MCA course syllabus. MCA course syllabus emphasis the latest programming
languages and tools to develop better and faster applications. Some colleges encourage students to
spend a full semester working in the industry to explore and understand how IT works.

To train MCA course subjects offered by the universities are Data Structures and files using C,
Project Visual C++, Computer Networks and Java programming etc. MCA syllabus varies from
university to university and some of them are- Internet & JAVA Programming, Modeling and
Simulation, Computer and ‘C’ Programming, Management Information System, and many others.

The MCA course list also emphasis certain specialization topics like Troubleshooting, System
Engineering, Software Development, Hardware Technology, etc.

2. Lecture-Practical/Project-Tutorial (L-P-T)

A course shall have either or all the three components, i.e. a course may have only lecture
component, or only practical/project component or a combination of any two/three components

Lecture (L): Classroom sessions delivered by faculty in an interactive mode. It
should be conducted as per the scheme of lectures indicated in respective course.

Practical/Project(P): Practical / Project Work consisting of Hands-on experience
/Field Studies / Case studies that equip students to acquire the much required skill
component. Besides separate Practical/Project course, three course in each semester
include few practical assignment and it will be evaluated under internal evaluation

Tutorial (T): Session consisting of participatory discussion/ self-study/ desk work/
brief seminarpresentations by students and such other novel methods that make a student
to absorb and assimilatemore effectively the contents delivered in the Lecture sessions



A Mini project is an assignment that the student needs to complete at the end of
every semester in order to strengthen the understanding of fundamentals through
effective application of thecourses learnt. The details guidelines have been given in the
course structure.

The Project Work to be conducted in the FINAL Semester and evaluated at the end
of the semester. The detail guidelines have been in the respective course structure.

The teaching / learning as well as evaluation are to be interpreted in a broader
perspective asfollows:

1) Teaching — Learning Processes: Classroom sessions, Group Exercises, Seminars, Small Group
Projects, Self-study, etc.

i1) Evaluation: Tutorials, Class Tests, Presentations, Field work, Assignments, competency based
Activity, etc.

The MCA Programme is a combination of:
a. Four-Credit Courses (100 Marks each): 4 Credits each
b. One-Credit Courses (50 Marks each):

Following are the session details per credit for each of L-P-T model
1) Every ONE-hour session per week of L amounts to 1 credit per Semester,
2) Minimum of TWO hours per week of P amounts to 1 credit per Semester

3) Minimum of ONE hours per week of T amounts to 1 credit per Semester



Scheme and Syllabus

Semester I
Course Title Course Code | Credits | C "¢ | ExT INT
hours
Java Programming IT11 4:0:0 4 70 30
Data Structure and Algorithms IT12 4:0:0 4 70 30
Computer Organisation and IT13 4:0:0 4 70 30
Architecture
Operating System Concepts IT14 4:0:0 4 70 30
Computer Networks IT15 4:0:0 4 70 30
Management Information BT11 4:0:0 4 70 30
System
Mathematical foundations MTI11 4:0:0 4 70 30
Java Programming Lab IT11L 0:0:1 2 30 20
Data Structure and Algorithms TCl11 0:0:1 5 30 20
Lab
TOTAL 30 32 550 250




Semester 11

SL Course Contact
No. Course Title Code Credits | Hours EXT INT
1 |Python Programming IT21 4:0:0 4 70 30
2 |Software Architecture IT22 4:0:0 4 70 30
3 |Optimization Techniques MT21 4:0:0 4 70 30
4 |Advanced Internet Technologies IT23 4:0:0 4 70 30
5 |Analysis and Design of Algorithms IT24 4:0:0 4 70 30
6 [DBMS IT 25 4:0:0 4 70 30
7 |[Elective ET2X 4:0:0 4 70 30
8 |Python Programming Lab IT21L 0:0:1 2 30 20
9 |Advanced Internet Technologies Lab IT23L 0:0:1 2 30 20
30 32 550 250
ELECTIVES:

Machine Intelligence Stream

Data Sciences Stream

Applications Stream

ET21

Artificial Intelligence

) ET22
and Robotics

NOSQL

ET23

Planning

Enterprise Resource




Semester 111
SI. No. Course Title Course | (eqits | COMACt | pxr| INT
Code Hours

1 Mobile Application Development IT31 4:0:0 4 70 | 30

2 |Data Warehousing and Data Mining IT32 4:0:0 4 70 | 30

3 |Software Testing and Quality Assurance IT33 4:0:0 4 70 | 30

4 | NET Technologies IT34 4:0:0 4 70 | 30

5 |Cloud Computing IT35 4:0:0 4 70 | 30

6 |Cryptography and Network Security IT36 4:0:0 4 70 | 30

7 |Elective 0C32 4:0:0 4 70 | 30

8 |Mobile Application Development Lab IT31L 0:0:1 2 30 | 20

9 |Data Warehousing and Data Mining Lab IT32L 0:0:1 2 30 | 20
30 32 550 | 250

ELECTIVES:

Machine Intelligence Stream

Data Sciences Stream

Applications Stream

ET31

Soft Computing

ET32

Big Data Analytics

ET33

Software Project
Management and
Practices




Semester IV

I\SI:; Course Title Course Code CpP EXT INT
1 Business Intelligence BM41 4:0:0 70 30
2 Project ITC41 0:0:12 150 100

16 220 130
Semester Credit IE UE
Semester I 30 260 540
Semester 11 30 260 540
Semester 111 30 260 540
Semester IV 16 130 220
Total 106 910 1840
2750

IT : Information Technology

BT: Business Technology

MT: Mathematics Technology




Semester I

Course Code: 1T-11
Course Name: Java Programming

Credit Scheme Evaluation Scheme

Lecture Practical Credit Internal External Total

Written | Practical | Tutorial
4 Hrs./Week - 4 30 - - 70 100

Course Description:

COURSE OUTCOMES:

Upon successful completion of this course, students will be able to:

CO1: Demonstrate and implement programs using components and constructs of a Java
language

CO2: Identify classes, objects, members of a class and use packages and interfaces
appropriately.

CO3: Demonstrate for Java program for multithread, synchronization and exception handling
concepts.

CO4: Use the concept of string, event handling, simple data structures like arrays and members
of classes of Java API in application development

COS5: Design and develop Java based Ul and Networking applications using applets, swing
components and networking concepts.

TOPICS COVERED:

UNIT 1 — Java Basics 10 Hours

History of Java, Java buzzwords, data types, variables, scope and life time of variables, arrays,
operators, expressions, control statements, type conversion and casting, simple java program,
concepts of classes, objects, constructors, methods, access control, this keyword, garbage collection,
overloading methods and constructors, parameter passing, recursion, nested and inner classes,
exploring string class



UNIT 2 — OOP Concepts in Java, Packages and Interfaces 10 Hours

Hierarchical abstractions, Base class object, subclass, subtype, substitutability, forms of inheritance-
specialization, specification, construction, extension, limitation, combination, benefits of
inheritance, costs of inheritance. Member access rules, super uses, using final with inheritance,
polymorphism- method overriding, abstract classes, the Object class.

Defining, Creating and Accessing a Package, Understanding CLASSPATH, importing packages,
differences between classes and interfaces, defining an interface, implementing interface, applying
interfaces, variables in interface and extending interfaces. Exploring java.io.

UNIT 3 - Exception Handling and Multi Threading 10 Hours

Concepts of exception handling, benefits of exception handling, Termination or presumptive
models, exception hierarchy, usage of try, catch, throw, throws and finally, built in exceptions,
creating own exception sub classes. String handling, Exploring java.util.

Differences between multi threading and multitasking, thread life cycle, creating threads, thread
priorities, synchronizing threads; inter thread communication, thread groups, daemon threads.
Enumerations, auto boxing, annotations, generics.

UNIT 4 - String and Event Handling 10 Hours

String fundamentals, String Constructors, Three string related language features, The Length()
method, Obtaining the characters within the string, String comparison, using index Of() and
lastindexOf{(), changing the case of the characters within the string, String buffer and String builder.

Events, Event sources, Event classes, Event Listeners, Delegation event model, handling mouse and
keyboard events, Adapter classes. The AWT class hierarchy, user interface components- labels,
button, canvas, scrollbars, text components, check box, check box groups, choices, lists panels —
scroll pane, dialogs, menu bar, graphics, layout manager — layout manager types — border, grid,
flow, card and grid bag.

UNIT 5 — Applets, Swings and Networking with Java.Net 12 Hours

Concepts of Applets, differences between applets and applications, life cycle of an applet, types of
applets, creating applets, passing parameters to applets.

Swings- Introduction, limitations of AWT, MVC architecture, components, containers, exploring
swing- JApplet, JFrame and JComponent, Icons and Labels, text fields, buttons — The JButton class,
Check boxes, Radio buttons, Combo boxes, Tabbed Panes, Scroll Panes, Trees, and Tables.

Networking fundamentals, Networking Classes &